Digitized  by  the  Internet  Arcliive 
in  2014 


https://archive.org/details/b20401991 


SURGERY 


S  U  R  G  E  R 


BY 

C.  W.  MANSELL  MOULLIN 

M.A.,  M.D.OxoN.,  F.E.C.S. 

SURGEOX  AND  LECTDKER  ON  PHYSIOLOGY  TO  THE  LONDON  HOSPITAL 
FOEJIEELY  KADCLIFFE  TRAVELLING  FELLOW  AND 
FELLOW  OF  PEMBKOKE  COLLEGE,  OXFORD 


LONDON 

J.  &  A.  CHURCHILL 

11  NEW  BUELINGTON  STREET 

1891 


xWElLCO-IF  ?  'ST(TUTE 

Coll. 

\ 

No. 

Uj'b , '  C  0 

PREFACE 


MoDEBN  Surgery  has  advanced  with  such  rapid  strides,  and  in  so 
many  different  directions,  that  it  is  ahnost  impossible,  within  the  space 
of  a  single  volume,  to  give  more  than  an  epitome  of  its  main  prin- 
ciples. I  have  therefore  touched  hut  lightly  upon  controversial 
matters,  and  have  endeavoured  to  make  this  book  a  practical  one,  in 
the  hope  that  it  may  be  of  greater  service  to  students  and  general 
practitioners.  With  this  object,  I  have  given  special  attention  to  the 
question  of  Treatment ;  and  I  have  included  under  the  heading  of  each 
organ  a  brief  description  of  the  malformations  to  which  it  is  liable, 
and  the  various  operations  that  may  be  performed  upon  it,  instead  of 
relegating  them  to  chapters  by  themselves.  The  General  Pathology  of 
Surgical  Diseases  is  dealt  with  in  Part  I. ;  that  of  Injuries  in  Part  II. 
In  Part  III.  the  Diseases  and  Injuries  of  Special  Structures  and 
Organs  are  considered  more  fully.  Throughout,  I  have  endeavoured 
to  enforce  the  idea  that  the  chief  aim  and  object  of  Surgery  at  the 
present  day  is,  to  assist  the  tissues  in  every  possible  way  in  their 
struggle  against  disease. 

Through  the  kindness  of  the  publishers,  I  have  been  enabled  to 
make  use  of  many  illustrations  from  Bryant's  '  Practice  of  Surgery,' 
Fergusson's  '  Surgery,'  and  Astley  Cooper's  work  on  '  Fractures  and 
Dislocations.'  I  am  indebted  to  the  Clinical  Society  and  to 
Mr.  MoRRANT  Baker  for  figs.  233  and  234,  illustrating  Charcot's 
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disease ;  to  Mr.  Bowlby  for  figs.  40  and  44  ;  to  Mr.  Greig  Smith  for 
several  illustrations  of  the  various  methods  of  suturing  the  intestine; 
and  to  Mr.  Nettleship  for  others  in  connection  with  ophthalmic 
surger3^  Messrs.  Krohne  and  Sesemann,  Arnold,  Weiss,  Maw,  and 
ScHALL,  have  also  kindly  allowed  me  to  make  use  of  various  cuts  from 
their  catalogues.  The  rest  of  the  illustrations,  nearly  two  hundred 
in  number,  were  (with  four  exceptions)  drawn  from  origmal  specimens 
by  my  brother  Dr.  J.  A.  Mansell  Moullin  (to  whom  I  am  indebted 
for  the  article  on  Diseases  of  the  Female  Generative  Organs)  or 
myself. 

I  have  also  to  express  my  thanks  to  Mr.  J.  Hutchinson,  junior,  for 
his  chapters  on  Diseases  of  the  Skin  and  Eye ;  to  Mr.  T.  Mark  Hovell, 
for  that  on  Diseases  of  the  Ear  and  Larynx  ;  and  to  Mr.  F.  S.  Eve 
for  that  on  Tumours. 

C.  W.  MANSELL  MOULLIN. 


G9  WiJiPoiiE  Stbeet  :  January,  1891. 
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PAET  I 

GENERAL  PATHOLOGY  OF  SURGICAL  DISEASES 


CHAPTER  I 
INJURY  AND  REPAIR.  INFLAMMATION 

Injury  and  Repaie 

The  immediate  effect  of  an  injury  is  to  kill  some  of  the  structures  upon 
which  the  hrunt  of  the  violence  falls  and  impair  the  vitality  of  others,  the 
extent  and  severity  of  the  damage  sustained  depending  partly  upon  the  in- 
tensity of  the  agent,  partly  upon  the  condition  of  the  tissues.  As  soon  as 
the  irritant  ceases  to  act,  repair  begins,  provided  the  violence  has  not  been  so 
great  as  to  destroy  life  altogether  :  if  it  continues,  or  if,  before  its  effects  have 
died  away,  a  second  is  inflicted,  impairing  vitality  further  still,  what  is  known 
as  inflammation  follows.  Two  things,  therefore,  have  to  be  considered  in 
estimating  the  effect  produced — the  severity  and  persistence  of  the  irritant, 
and  the  condition  of  nutrition  of  the  tissues. 

Op  the  Various  Causes  op  Injury 

Irritants  are  divided  into  two  classes,  the  organised  or  living,  and  the  un- 
organised, which  may  be  mechanical,  physical,  or  chemical.  The  distinction 
is  not  a  logical  one,  as  the  former  act  either  mechanically,  by  blocking  the 
blood-vessels,  or  chemically,  by  means  of  certain  poisons  they  produce  ;  but 
it  is  convenient  for  this  reason,  that  the  one  is  endowed  with  an  independent 
existence,  and  the  other  is  not. 

1.  Organised  Irritants 

Certain  animal  parasites  (such  as  the  chigoe)  are  occasionally  met  with 
hving  in  the  tissues,  but  they  are  so  rare  as  to  be  of  comparatively  little  con- 
sequence ;  the  more  important  ones  are  microscopic,  unicellular  organisms 
belonging  to  the  class  Schizomycetes,  multiplying  by  transverse  division, 
and,  in  the  case  of  the  rod-like  forms,  by  spores  as  well. 

a.  Of  these  some  can  only  Hve  in  dead  material.  They  are  constantly 
present  in  the  bronchi  and  the  alimentary  canal,  they  enter  freely  with  the 
food  and  the  air  ;  but  even  if  they  are  injected  into  the  blood  they  are  either 
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killed  or  eliminated  with  the  urine  ;  they  are  non-pathogenic,  they  do  not  of 
themselves  give  rise  to  any  disease.  Such,  for  example,  is  the  bacillus  of 
putrefaction.  This  cannot  exist  in  the  tissues  so  long  as  they  are  alive  ;  but 
where  it  can  gain  entrance  to  a  collection  of  pus  or  of  wound-discharges 
exposed  to  the  air  it  thrives  most  vigorously  and  forms  a  chemical  poison 
which  is  the  cause  of  some  of  the  varieties  of  wound  fever. 

b.  Others  can  exist  in  the  tissues  or  in  the  blood,  but  are  unable  to  affect 
them  injuriously  unless  their  power  of  resistance  has  been  lowered  by  other 
local  or  constitutional  causes.  Such  are  the  organisms  which  give  rise  to  the 
formation  of  pus  (staphylococcus  pyogenes  aureus,  albus,  or  citreus,  strepto- 
coccus pyogenes,  and  several  more)  ;  they  do  not  cause  specific  diseases,  but 
according  to  the  circumstances  under  which  they  enter,  and  their  surround- 
ings, they  are  followed  by  suppuration,  gangrene,  pyaemia,  noma,  phagedtena, 
and  other  acute  inflammatory  disorders.  Erysipelas  is  still  open  to  doubt ; 
there  may  be  a  definite  specific  coccus,  or  it  may  be  caused  by  the  streptococcus 
pyogenes  acting  under  peculiar  conditions. 

c.  A  third  class  again  is  specific,  being  followed  invariably  by  the  same 
definite  disorder.  Some  of  these  are  attended  by  local  inflammation  (tuber- 
cle, syphilis,  glanders,  anthrax,  &c.) ;  others,  such  as  tetanus  and  hydrophobia, 
give  rise  to  constitutional  symptoms  only. 

2.  Unorganised  Irritants 

Mechanical,  such  as  cuts,  bruises,  friction,  or  tension.  A  simple  incised 
wound  heals  at  once,  without  inflammation.  Certain  tissue-elements  are 
killed  ;  a  very  slight  amount  of  blood  is  extravasated  between  the  cut  edges, 
but  if  there  is  no  further  hurt  or  injury  the  natural  process  of  repair  begins 
at  once.  If  the  blood  decomposes,  if  the  wound  is  repeatedly  rubbed,  or  if  a 
suture  is  put  in  so  tightly  as  to  cause  tension,  a  fresh  injury  is  inflicted,  the 
vitality  of  the  surrounding  tissues  is  lowered,  and  inflammation  sets  in  and 
continues  until  the  irritant  is  removed. 

Physical. — Heat  acts  in  the  same  way,  A  cautery  plunged  into  a  naevus 
leaves  a  hole  with  blackened,  charred  edges  ;  but  if  no  fresh  irritant  is  allowed 
to  appear,  the  wound  is  repaired  without  inflammation.  A  burn  covered  up 
thoroughly  from  the  air  and  protected  from  decomposition,  heals  without 
further  trouble,  unless  pyogenic  or  other  organisms  gain  access  to  it  in  some 
way.  Intense  local  cold  produces  the  same  effect.  How  a  general  chill  acts 
when  it  causes  internal  inflammation  (pneumonia,  for  example)  is  not  certain. 

Chemical. — The  same  may  be  said  of  these.  Nitric  acid  applied  to  the 
skin  forms  a  scab  under  which  repair  is  completed  without  further  destruction 
or  loss  of  tissue.  If,  however,  a  continuous  stream  of  poisonous  compounds 
is  poured  into  the  blood,  or  allowed  to  act  upon  the  tissues,  the  most  intense 
fever  and  the  most  widespread  destruction  may  follow. 

It  is  still  open  to  question  whether  the  nervous  system  can  of  itself  excite 
inflammation.  There  is  no  doubt  that  a  part  of  the  body  separated  from  the 
central  organs  is  especially  liable  to  become  inflamed  if  it  is  injured  in  any 
way  ;  but  this  is  not  the  point.  It  seems  probable  that  certain  disorders — 
herpes  zoster,  acute  bedsores,  and  some  forms  of  arthritis — are  the  direct  result 
of  affections  of  distant  portions  of  the  nervous  system,  and  that,  therefore, 
nerve-irritation  must  be  regarded  as  a  direct  exciting  cause  ;  but  in  what  way 
it  can  act  must  remain  undefined  mitil  more  is  known  of  the  influence  of  the 
nerves  upon  the  nutrition  of  the  tissues  during  health. 
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Of  the  Influence  of  the  Condition  of  the  Tissues 

The  effect  produced  by  an  irritant  depends  not  only  upon  the  irritant 
itself,  but  upon  the  condition  of  the  tissues.  In  old  age,  where  the  arteries 
are  atheromatous  and  the  circulation  feeble,  or  after  prolonged  exposure  to 
cold,  a  scratch  or  bruise  so  trivial  that  under  other  circumstances  it  would 
scarcely  have  attracted  attention,  may  lead  to  the  death  of  the  part  it  affects, 
and,  by  the  changes  that  follow,  prove  the  cause  of  extensive  gangrene. 

I.  The  circulation  may  be  defective.  There  may  be  a  deficient  supply  of 
blood,  or  the  part  may  be  engorged  and  congested.  Everything  that  tends 
to  prevent  a  fair  amount  of  blood  flowing  to  a  part — arterial  atheroma,  cold, 
strangulation,  as  in  the  case  of  a  hernia  or  Esmarch's  bandage  if  too  long 
applied — lowers  its  vitality  and  renders  it  less  able  to  resist  injury.  In  the 
same  way,  if  there  is  any  difficulty  to  the  return  of  blood — if,  for  example, 
the  veins  are  varicose  and  the  tissues  congested  and  cedematous — the  most 
feeble  irritant  may  cause  a  very  extensive  degree  of  inflammation. 

II.  The  quality  of  the  blood  may  be  defective  :  Bright's  disease,  scurvy, 
or  diabetes  may  be  present.  It  is  probable  that  gout,  intemperance,  starva- 
tion, and  possibly  rheumatism  act  in  this  way  too. 

III.  Interference  with  the  nerves  going  to  a  part  undoubtedly  predisposes 
to  inflammation,  but  whether  this  is  a  direct  result,  or  indirect,  due  to  the 
fact  that  no  work  is  done  and  that  consequently  the  nutrition  of  the  part  is 
carried  on  without  energy,  is  uncertain. 

Besides  these  causes  there  are  others,  many  of  them  hereditary,  concern- 
ing which  it  is  impossible  to  say  more  than  that  the  tissues  themselves  are 
peculiarly  susceptible,  sometimes  to  every  kind  of  irritant,  sometimes  only 
to  certain  special  forms,  such,  for  example,  as  tubercle. 

The  Effect  op  a  Single  Injuey 

The  immediate  effect  of  an  irritant  of  more  than  the  slightest  degree  of 
intensity  is  to  kill  some  of  the  tissue-elements  and  lower  the  vitality  of  the 
others.  Unless  the  blood-vessels  are  ruptured,  so  that  there  is  some  extrava- 
sation, the  change  that  actually  takes  place  is,  for  the  most  part,  beyond 
our  power  of  observation ;  it  is  known  that  after  powerful  electric  shocks 
the  corneal  corpuscles  and  wandering  leucocytes  cease  their  movements  and 
become  fixed  in  shape,  and  probably  the  same  result  is  produced  by  other 
irritants  of  equal  degrees  of  intensity ;  but  even  of  this  it  is  impossible  to 
say  more  than  that  the  living  protoplasm  has  undergone  a  process  of  coagula- 
tion. The  interchange  of  oxygen  and  carbonic  acid  comes  to  an  end  ;  the 
plasma  ceases  to  circulate  in  the  interstices ;  fibrin-ferment  is  set  fi'ee  ; 
coagulation  takes  place ;  and  the  injured  part  is  converted  into  a  semi- 
solid mass  of  dead  albuminous  material,  of  itself  perfectly  inert.  If  the 
irritant  is  not  sufficient  to  produce  the  full  effect  and  Idll  the  tissues,  the 
changes  are  probably  the  same  in  direction,  but  are  not  carried  so  far. 

The  effect  upon  the  blood-vessels  is  of  exactly  the  same  character.  At 
first,  unless  the  irritant  is  a  very  powerful  one,  there  is  a  momentary  con- 
traction of  the  arterioles  and  capillaries,  but  this  is  not  constant,  and 
is  probably  not  important.  As  soon  as  its  influence  fairly  reaches  the 
muscular  fibres,  and  the  endothelial  cells  that  form  the  walls,  the  tonic 
contraction  relaxes,  the  vessels  dilate,  and  the  part  becomes  loaded  with 
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blood.  For  the  first  few  moments  the  speed  of  the  stream  is  slightly 
increased,  owing  to  the  capillaries  not  dilating  to  the  same  extent  as  the 
arterioles,  but  this  does  not  last  long.  Some  of  the  living  cells  are  killed  or 
badly  hurt ;  the  normal  relations  between  the  blood  and  the  walls  of  the 
vessels  no  longer  hold  good  ;  the  colourless  corpuscles,  which  always  have  a 
tendency  to  lie  on  the  outside  of  the  current,  accumulate  in  greater  numbers 
and  cling  more  closely  to  the  damaged  structures ;  they  stick  for  a  time  at 
one  spot,  and  when  they  do  move  seem  as  if  they  were  being  dragged  away  ; 
and  many  of  them  pass  through  the  wall  and  collect  in  the  interstices 
around.  Then  the  plasma  becomes  more  viscid  ;  the  stream  becomes  slower 
and  slower  ;  the  red  corpuscles  in  the  axis  oscillate  a  little,  and  finally  come 
to  a  standstill  altogether.  In  other  words  stasis  sets  in.  The  circulation 
stops ;  the  part  is  full  of  blood,  and  after  a  time  thrombosis  occurs,  coagula- 
tion taldng  place  in  the  vessels  as  well  as  in  the  tissues. 

The  injury  has  lowered  the  vitality  of  the  cells  that  line  the  vessels  and 
form  their  wall ;  and  now  they  act  towards  the  blood  like  any  other  dead  or 
dying  structure.  The  changes  are  the  same  as  in  the  tissues  ;  the  blood 
ceases  to  circulate  in  the  one,  and  the  plasma  in  the  other ;  some  of  the 
cells  are  killed  ;  the  ferment  is  set  free  ;  coagulation  takes  place  ;  and  fibrin 
is  formed,  only,  owing  to  the  presence  of  red  blood-corpuscles  in  the  one,  the 
appearance  is  much  more  striking  and  more  easily  recognised  than  in  the 
other. 

Such  an  effect  as  this  may  be  produced  by  any  simple  kind  of  injury, 
mechanical,  physical,  or  chemical.  A  bruise  kills  some  of  the  subcu- 
taneous tissues  and  causes  a  slight  extravasation  of  blood  ;  a  clean  incised 
wound,  the  edges  of  which  are  at  once  brought  together  again,  does  the 
same.  The  actual  cautery,  plunged,  for  example,  into  a  ntevus  chars  some  of 
the  tissues  round,  and  for  the  time  impairs  the  vitality  of  those  farther  off. 
A  ligature  tied  tightly  round  the  stump  of  an  ovarian  tumour  stops  the 
circulation  through  it  mechanically  and  leads  to  the  same  result ;  and,  on  a 
larger  scale,  the  same  thing  occurs  in  one  form  of  senile  gangrene  ;  the 
tissues  are  slowly  starved  to  death,  and  the  part  gradually  becomes  hard, 
and  mummified. 

The  subsequent  changes,  always  provided  no  other  irritant  is  allowed  to 
appear,  are  equally  simple. 

I.  The  tissues  that  are  killed  either  undergo  fatty  degeneration,  or  are 
dried  up,  according  to  their  position.  In  the  former  case  they  gradually 
disappear,  being  absorbed  by  the  living  structures  around  ;  in  the  latter,  the 
deeper  part  may  be  absorbed,  but  all  the  hardened  structures  are  thrown  off, 
a  new  layer  of  epidermis  being  slowly  developed  beneath  them,  so  that  the 
surface  is  once  more  restored. 

II.  Those  around  that  are  only  slightly  injured  recover  by  degrees  and 
begin  the  process  of  repair.  For  this,  however,  the  general  nutrition  must 
be  fairly  good  ;  if  their  vitality  is  already  low,  not  only  is  the  extent  of  the 
original  injury  far  greater  than  it  otherwise  would  be,  but  they  may  not 
have  sufficient  power  to  rally,  and  then  the  area  of  destruction  spreads. 

Repair. — The  way  in  which  this  is  carried  out  is  merely  an  expansion  of 
the  natural  process  of  nutrition.    All  the  interstices  of  the  tissues,  every 
where,  are  filled  with  plasma,  which  pours  out  through  the  walls  of  the  blood- 
vessels, on  the  one  hand,  and  drains  off  by  the  lymphatics,  on  the  other. 
Each  living  cell  draws  from  the  general  stock  around  it  what  it  requires  for 
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itself,  and  gives  up  that  for  which  it  has  no  further  need.  When  it  is  worn 
out,  or  when,  from  injury  or  any  other  cause,  it  is  brought  to  an  untimely 
end,  it  is  quietly  removed  and  replaced  either  by  the  development  of  fresh 
ones  from  the  survivors  near,  or  by  the  agency  of  the  leucocytes  which 
wander  freely  through  the  channels.  The  rapidity  of  the  current  is  regu- 
lated by  the  amount  of  work  to  be  done.  Where  the  activity  is  unusually 
great,  and  the  amoimt  of  work  exceptional,  as  after  an  injury,  the  plasma 
pours  through  more  freely,  the  blood-vessels  dilate,  the  blood  cii'culates 
more  rapidly,  more  food  is  brought,  and  the  waste  is  removed  more  quickly. 
If,  on  the  other  hand,  a  part  of  the  body  is  kept  at  rest  and  does  no  work, 
whatever  the  cause  may  be,  the  plasma  remains  stagnant  and  the  tissues 
starve. 

If  the  injury  has  been  a  slight  one,  not  sufficient  to  kill  any  of  the  tissues, 
perfect  restoration  is  the  rule.  The  red  blood-corpuscles  separate  from  each 
other  and  fall  off  into  the  circulation,  almost,  if  not  quite,  unchanged  ;  the 
endothelial  cells  recover  their  natural  tone ;  the  vessels  regain  their  calibre  ; 
the  plasma  loses  its  viscid  character,  just  as  incipient  rigor  mortis  may  pass 
off,  and  the  colourless  corpuscles  cease  to  collect  against  the  wall  or  pass 
through  in  excessive  numbers. 

If  it  has  been  more  severe,  so  that  some  of  the  tissue -elements  and  of  the 
cells  in  the  walls  of  the  vessels  are  killed  (with  or  without  extravasation), 
and  the  plasma  has  coagulated,  the  process  is  not  so  simple  ;  a  certain  amount 
of  new  tissue  must  be  formed,  to  replace  that  which  is  lost.  The  injured  area 
now  is  transformed  from  a  living  part  of  the  body  into  a  mass  of  dead  and 
dying  cells,  held  together  by  a  network  of  fibrin.  The  circulation  has 
ceased,  the  capillaries  are  plugged,  and  sometimes,  owing  to  the  giving  way 
of  their  walls,  the  interstices  are  filled  with  blood.  Such  a  condition  as  this 
occurs  after  every  bruise,  and  on  the  surface  of  every  wound,  even  if  the 
edges  are  brought  together  at  once,  the  lymph  forming  a  soft  but  tenacious 
clot  which  helps  to  check  the  hfemorrhage  and  glue  the  parts  together  until 
permanent  repair  is  effected.  This  is  carried  out  mainly,  if  not  entirely,  by 
the  leucocytes. 

Normally  in  all  the  tissues  there  is  a  certain  proportion  of  free  corpuscles 
wandering  in  the  plasmatic  canals,  removing  what  is  broken  down  and  per- 
haps replacing  it.  After  an  injury,  especially  one  of  this  severity,  these 
increase  immensely  in  number,  pouring  through  the  walls  of  the  vessels  and 
spreading  into  all  the  spaces  round.  In  the  centre  of  the  injured  area,  where 
stasis  has  occurred,  this,  of  course,  is  only  possible  to  a  slight  extent ;  but 
all  round,  where  the  tissues  are  only  slightly  hurt,  and  farther  away,  where 
they  are  not  hurt  at  all,  but  only  stimulated  to  increased  exertion  by  the 
presence  of  injured  structures  near,  these  leucocytes  pour  out  in  myriads, 
removing  and  replacing  what  is  dead,  and  advancing  (eating  their  way  in 
reality)  farther  and  farther  towards  the  centre,  until  the  whole  injured  area 
is  transferred  into  a  mass  of  living  corpuscles. 

In  the  case  of  small  extravasations,  this  transformation  is  most  conspicuous. 
At  first  there  is  merely  a  dark-coloured  clot  of  fibrin  entangling  the  red  cor- 
puscles and  a  few  of  the  white  ones  in  its  meshes  ;  the  serum  drains  away  and 
is  carried  off  by  the  lymphatics.  Then  the  red  corpuscles  undergo  disintegra- 
tion ;  the  colouring  matter  soaks  out  of  them  and  stains  all  the  tissues  near, 
the  debris  and  the  fibrin  remain  behind.  Soon  the  outside  of  the  clot  is 
perforated  by  numbers  of  living  leucocytes,  many  of  which  may  be  seen  to 
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contain  fragments  of  coloured  ones  in  their  interior.  Gradually  this  change 
extends  farther  and  farther  towards  the  centre,  until  by  degrees  the  whole 
mass  is  consumed,  and  nothing  is  left  but  the  leucocytes  which  have  re- 
placed it. 

These  changes  are  not  without  their  effect  upon  the  parts  around.  More 
work  has  to  be  done ;  a  greater  amount  of  blood  is  required,  and  consequently 
all  the  neighbouring  vessels  dilate,  the  temperature  of  the  part  is  raised,  the 
skin  is  reddened  if  it  lies  near  the  surface,  there  is  a  certain  amount  of  tender- 
ness on  pressure,  and  a  certain  degree  of  swelling  caused  not  only  by  the 
extravasation,  but  by  the  increase  in  the  quantity  of  the  blood  and  the 
circulating  plasma  that  the  part  contains.  Further,  the  quantity  of  waste 
and  dead  material  to  be  absorbed  is  larger  than  usual,  and,  as  a  conse- 
quence, the  temperature  of  the  whole  body  is  slightly  raised,  for  there 
is  evidence  to  show  thai  the  ferment  set  free  when  the  tissues  undergo 
disintegration  acts  upon  all  the  heat-producing  centres.  All  the  nutritive 
changes,  in  short,  are  carried  on  with  more  than  the  usual  degree  of 
energy. 

The  next  step  is  the  formation  of  fresh  blood-vessels.  It  is  possible  that 
when  the  injured  area  is  exceedingly  small,  the  leucocytes  may  derive  suffi- 
cient nourishment  from  the  circulating  plasma  ;  but  if  it  is  of  more  than  the 
most  minute  dimensions,  and  new  vessels  are  not  formed,  the  young  cells 
near  the  centre  starve  and  undergo  fatty  degeneration.  In  all  cases  they 
develop  from  pre-existing  capillaries.  Conical  processes  spring  from  the 
walls,  and  grow  out  among  the  masses  of  leucocytes,  until  they  join  other 
processes  or  other  vessels.  At  first  they  are  solid,  but  even  while  they  are 
growing  a  hollow  makes  its  appearance  at  the  ends,  and  gradually  spreads 
farther  and  farther  until  there  is  a  minute  central  canal  down  the  whole 
length.  This  enlarges  sufficiently  to  admit  the  red  corpuscles  ;  then  nuclei 
appear  in  the  wall ;  and  a  perfect  capillary  is  formed,  ready  itself  to  become 
.the  starting-point  for  others,  until  the  mass  of  growing  leucocytes  is  supplied 
with  loops  of  vessels,  spreading  into  it  from  all  sides  and  converging  to- 
wards the  centre.  This  is  known  as  vasc^dar  grmmlation-tissue,  from  the 
peculiar  appearance  it  presents  when  it  is  formed  upon  the  surface  of  a 
wound  exposed  to  the  air ;  by  it,  all  the  broken-down  tissue  and  extravasated 
blood  are  removed,  and  from  it  is  developed  the  newly  formed  tissue  which 
is  to  replace  the  old. 

Many  of  the  corpuscles  of  which  it  is  composed  closely  resemble  pus- 
corpuscles,  and  probably,  like  them,  are  dead.  They  are  round,  motionless, 
slightly  granular,  with  a  bifid  or  trifid  nucleus,  which  becomes  more  distinct 
on  the  addition  of  acetic  acid.  These  disappear,  very  possibly  consumed  by 
those  around.  The  living  ones  are  larger,  with  clear  oval  vesicular  nuclei, 
and,  from  the  resemblance  they  bear  to  epithelial  cells,  are  sometimes  called 
epithelioid. 

Organisation  always  begins  near  the  normal  tissue,  where  the  effect  of 
the  irritant  is  scarcely  felt.  The  living  cells  enlarge,  become  spindle-shaped 
or  branched,  and  range  themselves  in  bundles  alongside  or  round  the  vessels 
{fibroblasts) ;  then  their  borders  and  ends  become  fibrillated,  other  fibrils 
make  their  a.ppearance  in  the  matrix  between  them,  many  of  the  nuclei  dis- 
appear, others  persist  as  small  oval  corpuscles,  and  a  little  mass  of  fibrous 
cicatricial  tissue  is  formed,  abundantly  supplied  with  vessels.  A  few  multi- 
nuclear  giant-cells  may  generally  be  found,  formed  either  by  the  division  of 
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nuclei  without  proportionate  partition  of  the  cell-body,  or  by  the  blending 
and  coalescence  of  contiguous  corpuscles.  When  the  process  is  very  chronic 
and  the  vessels  few  in  number,  as  in  the  case  of  infection  with  tubercle,  the 
tendency  to  their  production  is  very  much  greater. 

The  process  of  organisation  after  a  single 
injury  gradually  extends  through  the  whole  thick- 
ness, beginning  at  the  circumference  and  con- 
verging towards  the  centre,  until  the  whole  area 
of  granulation-tissue  is  transformed.  If  the  injury 
was  an  open  wound,  modifications  naturally  take 
place  for  the  production  of  a  protecting  layer  of 
epithelium,  but  this  will  be  dealt  with  later.  The 
newly  formed  tissue  at  first  is  highly  vascular ; 
by  degrees,  however,  the  bundles  of  fibrils  con- 
tract more  and  more,  and  obliterate  the  vessels  to 
a  great  extent.  In  simple  injuries  the  amount  is 
always  small — the  minimum,  in  fact,  required  to 
remove  and  replace  what  is  dead,  and  the  degree 
of  contraction  is  never  serious.  When,  on  the 
other  hand,  the  tissues  have  been  extensively  destroyed  by  suppuration, 
the  quantity  may  be  so  great,  and  the  tendency  to  contract  so  inveterate,  as 
to  cause  the  most  serious  deformity. 


Fig.  1. — A  groixp  of  fibroblasts 
in  different  stages  of  gi'owth. 
a,  embryo  cell  wandering. 
(After  Gelding  Bird.) 


The  Effect  op  Continued  Irritation 

A  transient  irritant,  not  sufficiently  severe  to  kill  the  tissues,  after  its  first 
effect  has  subsided,  acts  as  a  stimulus  on  all  the  structures  round  ;  they 
begin  at  once  to  act  with  greater  energy,  and  strive  their  utmost  to  repair  the 
damage  that  has  been  done.  The  same  thing  occurs  when  the  irritant  is  a 
persistent  one — the  tissues  throughout  keep  doing  their  best  to  repair  the 
injury  inflicted  on  them  ;  but  there  is  this  great  difference,  that  in  this  case 
the  irritant,  instead  of  being  a  thing  of  the  past,  is  hard  at  work  the  whole 
time,  sapping  the  vitality  of  all  the  structures  near,  and  diminishing  their 
power  of  resistance.  The  whole  time  the  irritant  continues  there  is  a  con- 
test between  it,  on  the  one  hand,  and  the  tissues  on  the  other.  These,  by 
increasing  the  amount  of  the  exudation  that  pours  out  through  the  walls  of 
their  vessels,  keep  striving  to  repair  the  damage  already  done,  and  to  check 
the  progress  of  the  injurious  agent,  whatever  it  may  be  ;  while  this,  so  long 
as  its  power  lasts,  is  engaged  in  destroying  the  exudation,  weakening  the 
tissues  and  impairing  their  vitality.  The  sum  of  the  changes  produced  in 
the  conflict  is  known  as  inflammation  ;  as  soon  as  the  irritant  ceases  to  act 
inflammation  ceases  and  repair  begins. 


Symptoms  op  Inflammation 

These  are  the  same  as  those  already  described,  but  they  are  very  different 
in  degree.  Redness,  heat,  swelling,  and  pain  are  present,  as  before,  to  a 
greater  or  less  extent ;  the  functional  power  of  the  part  is  lowered  ;  and  the 
temperature  of  the  blood  is  raised  ;  but  this  is  no  longer  within  physiological 
limits ;  now  the  changes  are  pathological,  kept  up  by  an  irritant  which  is 
all  the  while  at  work,  either  impairing  the  vitality  of  the  tissues,  and  causing 
inflammation,  or  killing  them. 
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In  inflammation  of  a  superficial  part  all  these  signs  are  usually  present 
and  equally  well-marked,  and  the  diagnosis  is  clear ;  in  other  cases,  how- 
ever, especially  when  the  part  is  deeply  seated  and  the  irritant  of  low 
intensity,  there  may  be  only  one,  and  then  the  difficulty  is  very  great. 
In  such,  a  diagnosis  can  often  be  made  only  by  a  process  of  exclusion,  or  by 
actual  exploration. 

Redness. — The  colour  may  be  brilliant,  returning  instantaneously  if 
driven  away  by  pressure,  or  livid  and  almost  purple,  as  round  the  margin  of 
old  sinuses.  In  severe  cases  the  blood-vessels  give  way,  leaving  ecchymoses, 
which  after  a  time  (especially  if  they  are  repeated)  turn  a  dull  red-brown. 
A  pigment-stain  produced  in  this  way  lasts  for  years,  particularly  when  it  is 
upon  the  legs.  If,  as  in  periostitis  of  the  femur,  the  inflamed  part  is  deeply 
seated,  the  colour  of  the  skin  remains  unaltered,  or  is  even  whiter  than 
natural,  from  being  stretched  by  the  effusion  beneath. 

Swelling  is  never  absent,  although  if  the  part  is  thickly  covered  in 
it  may  not  be  detected.  At  first  it  is  due  simply  to  the  distension  of  the 
vessels;  but  this  is  insignificant  in  comparison  with  the  exudation  that 
follows.  The  rapidity  with  which  it  forms  and  the  degree  of  firmness  it  pre- 
sents to  the  touch,  depend  upon  the  anatomical  arrangement  of  the  tissues 
and  the  character  of  the  exudation.  The  more  open  the  tissue,  the  more 
quickly  it  takes  place  and  the  softer  it  feels.  Structures,  therefore,  like  the 
eyelids  or  scrotum  easily  assume  enormous  dimensions.  On  the  other  hand 
when  the  exudation  is  bound  down  beneath  a  layer  of  dense  and  close  fibrous 
tissue,  such  as  the  periosteum  or  the  deep  cervical  fascia,  it  may  be,  for  a 
time  at  least,  as  dense  and  resistant  as  bone,  although  if  firm  pressure  is 
used  it  will  always  yield  a  little,  forming  a  sharply  defined  pit  which  slowly 
fills  up  again. 

The  character  of  the  exudation  varies  with  the  nature  and  intensity  of  the 
irritant.  It  may  be  serous,  with  but  few  leucocytes  and  little  tendency  to 
form  fibrin — almost  the  same,  in  short,  as  that  which  is  present  in  health  ; 
this  is  chiefly  met  with  when  the  cause  is  a  distant  one — round  the  extreme 
margin  of  an  abscess,  for  example.  It  may  be  sero -fibrinous  or  fibrinous, 
consisting  of  little  but  a  mesliwork  of  fibrin  formed  from  the  plasma  and 
enclosing  the  leucocytes  in  its  meshes.  Or  it  may  be  sero-purulent  ov  pimi- 
lent,  when,  owing  to  the  peptic  action  of  pyogenic  micro-organisms,  no 
fibrin  at  all  is  formed,  but  only  a  mass  of  albuminous  liquid,  with  dead 
and  dying  pus-corpuscles  floating  in  it.  Distinct  examples  of  all  of  these 
are  seen  in  serous  and  synovial  cavities,  but  they  are  of  frequent  occurrence 
elsewhere,  especially  in  the  meshes  of  connective  tissue. 

When  the  irritant  is  very  intense,  the  walls  of  the  capillaries  perish,  and 
the  exudation  becomes  hcemorrhagic.  When,  on  the  other  hand,  it  is  slight 
but  persistent,  as  in  the  case  of  tubercle  and  syphilis,  masses  of  grantdation- 
tissm,  with  giant  and  epithelioid  cells,  are  developed.  Sometimes,  after 
lasting  a  considerable  time,  this  becomes  absorbed  :  more  frequently,  accord- 
ing to  the  cause,  it  either  becomes  organised,  undergoes  degeneration  and 
caseation,  or  breaks  down  into  pus.  From  this  peculiarity  these  diseases 
are  sometimes  known  as  infective  granulomata,  granulation-tissue  being 
produced  in  masses  of  such  size  that  they  resemble  tumours. 

A  so-called  croupous  or  diphtheritic  exudation  is  occasionally  met  with 
upon  the  surface  of  granulating  wounds.  It  forms  a  buff-coloured  rind,  which 
may  be  peeled  oft'  easily,  leaving  a  raw  surface,  which  usually  heals  readily  if 
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brushed  over  with  nitrate  of  silver  or  iodine.  Sometimes,  however,  it  is  re- 
produced again  and  again,  and  it  may  extend,  to  a  serious  degree,  especially 
on  burns.  Probably  it  is  due  to  coagulation- necrosis,  caused  by  the  action 
of  certain  germs,  involving  the  exudation  and,  in  the  diphtheritic  form,  the 
tissues  themselves  sometimes  to  a  considerable  depth.  True  diphtheria 
very  rarely  attacks  wounds  ;  when  it  does  it  is  usually  caused  by  direct  in- 
fection (though,  curiously  enough,  tracheotomy-wounds  are  seldom  contami- 
nated), and  the  clinical  symptoms  and  sequela;  resemble  those  of  the  ordinary 
form,  allowance  being  made  for  the  difference  in  locality. 

Heat. — The  temperature  of  an  inflamed  part  is  nearly  always  raised  :  the 
only  exceptions  are  the  very  chronic  cases  (and  in  these  it  is  probable  that  a 
thermopile  would  detect  some  slight  variation  at  one  time  or  another)  ;  and 
some  of  the  very  acute,  in  which,  owing  to  the  early  occurrence  of  stasis,  the 
current  of  blood  flowing  to  the  part  is  greatly  reduced — in  short,  in  incipient 
gangrene.  It  is  stated  to  be  due,  not  to  the  increased  local  production  of 
heat,  but  to  the  increased  supply  of  arterial  blood  raising  the  temperature  of 
the  part  almost  to  that  of  the  interior  of  the  body.  Of  course  this  may  be  far 
above  the  normal.  Care  must  be  taken,  when  estimating  the  temperature 
of  any  part,  to  compare  it,  not  with  the  normal  temperature  of  the  body,  but 
with  the  actual  temperature  of  the  corresponding  part,  placed  under  exactly 
the  same  conditions  of  clothing  and  exposure. 

Pain. — The  severity  depends  upon  the  degree  of  tension.  In  acute 
inflammation  of  tough  fibrous  structures,  or  where,  as  when  bone  is  concerned, 
there  is  great  resistance  to  expansion,  it  is  exceedingly  severe,  and  is  made 
infinitely  worse  by  anything  that  increases  the  current  of  blood  in  the  part — ■ 
allowing  it  to  hang  down,  for  example,  or  using  it  in  any  way.  Under  these 
circumstances,  especially  when  suppuration  is  imminent,  it  is  often  described 
as  throbbing,  each  throb  corresponding  to  a  beat  of  the  heart,  and  to  a  fresh 
amount  of  blood  driven  into  the  part. 

The  character  of  the  pain  depends  more  upon  the  tissue  concerned ;  thus 
bones  and  ligaments  ache  ;  the  skin  smarts  and  burns  ;  and  the  eyes  become 
intolerant  of  light.  In  very  severe  cases  the  pain  may  cease  altogether  to- 
wards the  end,  owing  to  the  failing  power  of  the  brain. 

Impairment  of  the  function  of  the  part  is  often  one  of  the  most  valu- 
able signs  ;  an  inflamed  joint,  for  example,  is  held  rigid  by  the  muscles,  and 
cannot  be  moved  to  its  full  extent  in  any  direction.  In  the  same  way  absorp- 
tion and  secretion  cannot  be  carried  out  if  the  mucous  membrane  of  the  boivel 
is  inflamed,  and  peristalsis  is  stopped  if  the  serous  and  muscular  coats 
are  attacked.  All  work  increases  the  amount  of  blood  in  the  part,  causes 
varying  degrees  of  tension  to  fall  upon  the  tissues,  and  makes  the  pain  and 
inflammation  more  severe. 

Fever. — In  addition  to  these  local  signs  inflammation  is  always  attended 
by  a  certain  degree  of  fever.  The  temperature  of  ^the  body,  which  normally 
ranges  from  97"5°  to  98°  in  the  early  morning,  to  98'5°  and  even  99°  of  an 
evening,  is  raised  ;  the  pulse  is  quick  and  hard  ;  the  respiration  is  hurried  ; 
the  tongue  and  mouth  are  dry;  the  appetite  is  lost,  and  all  the  secretions  are 
diminished.  The  skin  is  hot  and  parched,  the  urine  is  scanty  and  high- 
coloured,  and  the  bowels  constipated.  Sleep  is  disturbed ;  headache  is 
always  present ;  delirium  is  usual  (especially  at  night)  when  the  temperature 
is  raised  more  than  three  or  four  degrees,  and  the  loss  of  flesh  and  strength 
is  rapid  and  extreme. 
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The  cause  of  this  fever  is  mainly  the  increased  production  of  heat ;  in 
comparison  the  diminished  loss  by  the  skin  from  the  absence  of  evaporation 
is  altogether  insignificant,  and  this  increase  results  from  a  greater  degree  of 
activity  in  the  metabolism  of  the  parenchymatous  tissues  of  the  body,  the 
muscles  and  glands  in  particular.  So  much  is  clear  from  the  rapid  emacia- 
tion and  loss  of  strength,  and  from  the  increase  in  the  amount  of  carbonic 
acid  and  urea  eliminated. 

The  way  in  which  this  increased  metabolism  is  brought  about  is  not  so 
clear  or  so  definite.  In  all  probability  the  changes  that  take  place  in  the 
tissues  are  under  the  control  of  the  nervous  system  ;  it  seems  likely  that  the 
supreme  centre  is  in  the  cortex  of  the  brain,  probably  in  the  parietal  region ; 
that  there  is  another  in  the  medulla  oblongata ;  and,  as  in  the  case  of  the  vaso- 
motor system,  others  still — subsidiary  ones — in  the  spinal  cord.  Possibly  also, 
carrying  the  analogy  further,  the  tissues  themselves  are  not  altogether  devoid 
of  influence,  at  any  rate  when  isolated  from  the  main  command.  In  fever 
it  is  believed  that  this  control  over  the  metabolism  is  enfeebled,  and  that  the 
tissue-changes  are  carried  on  at  a  much  more  rapid  rate,  with,  as  a  natural 
consequence,  increased  production  of  heat.  This  undue  activity  of  the  meta- 
bolism is  in  some  cases  excited  by  peripheral  stimuli ;  tension,  for  example 
(even  such  an  apparently  trivial  matter  as  a  suture  drawn  too  tightly),  is  un- 
doubtedly a  very  powerful  stimulus,  although  it  must  not  be  forgotten  that 
it  helps  as  well  by  promoting  the  absorption  of  fever-causing  substances  from 
the  tissues.  Mental  emotion  is  another,  and  possibly  this  explains  some  of 
the  mysterious  cases  of  local  hyperpyrexia.  By  far  the  most  powerful  cause, 
however,  is  the  absorption,  through  the  blood  or  through  the  lymphatic 
system,  of  certain  products  which  either  weaken  the  control  of  the  nerve- 
centres  that  preside  over  metabolism,  or  stimulate  the  tissues  to  increased 
change.  In  other  words,  pyrogenous  agents,  as  they  are  called,  act  either 
directly  or  reflexly  upon  the  heat-regulating  centres  in  the  central  nervous 
system,  impairing  their  power  of  control ;  or  upon  the  tissues  themselves, 
stimulating  them  to  increased  activity. 

Of  substances  that  possess  this  power  there  is  no  lack. .  Broken-down 
blood-clot,  even  when  a  wound  is  subcutaneous,  is  one,  the  active  constituent 
being,  so  it  is  said,  the  fibrin-ferment.  The  products  of  putrefactive  fermenta- 
tion possess  it  in  a  very  much  higher  degree,  causing  septic  traumatic  fever 
or  saprfemia,  according  to  the  nature  of  the  ptomaine  produced,  and  the 
quantity  that  enters  the  circulation  at  once.  Many  varieties  of  infective  germs 
are  still  more  active,  multiplying  in  the  tissues  and  the  blood-stream,  and 
forming  substances  which  cause  the  most  severe  constitutional  symptoms  ; 
and  in  all  likelihood  the  fever  that  accompanies  simple  inflammation  (not  due 
to  putrefaction  or  to  any  infective  germ)  is  mainly  caused  in  the  same  way, 
partly  by  tension,  but  chiefly  by  absorption  through  the  lymph-stream  of  sub- 
stances produced  in  the  tissues  under  the  action  of  various  kinds  of  irritants. 

The  character  and  severity  of  the  fever  depend  upon  the  cause.  Age  is 
of  some  influence,  as  during  childhood,  when  the  metabolism  of  the  tissues 
is  most  active,  sudden  and  severe  attacks  are  not  uncommon  after  very  slight 
causes.  Sex,  and  what  is  known  as  temperament,  may  also  have  a  certain 
effect.  In  the  chronic  forms  of  inflammation  it  is  very  slight ;  in  acute  ones 
it  may  be  sthenic,  asthenic,  or  irritative. 

In  the  sthenic  form  the  symptoms  are  acute,  the  temperature  high,  104° 
or  105°  F.,  and  the  pulse  full,  strong,  and  bounding.    The  onset  is  usually 
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sudden,  and  often  marked  by  a  shivering  fit  or  rigor,  or,  in  the  case  of  children, 
by  an  attack  of  vomiting  or  convulsions. 

The  asthenic  may  either  succeed  to  this,  or  may  commence  as  such, 
quietly  and  insidiously.  Sometimes  it  is  attended  with  sloughing,  but  in 
many  cases  the  local  signs  are  very  slightly  marked.  From  the  iirst,  what 
are  known  as  typhoid  symptoms  set  in  ;  the  patient  lies  overcome  with  stupor, 
or  in  a  condition  of  low  muttering  delirium  ;  the  skin  is  hot  and  dry ;  the 
face  dusky  and  pinched,  with  sunken  eyes ;  there  is  sordes  on  the  lips  and 
teeth  ;  and  the  tongue  is  dry  and  brown,  or  red  and  cracked.  Diarrha;a  is 
often  present,  the  motions  being  passed  unconsciously;  and  frequently  there  is 
albuminuria.  The  pulse  is  small  and  quick,  and  the  respiration  hurried  and 
shallow,  but  the  temperature  is  rarely  very  much  raised,  and  it  may  even  be 
subnormal,  especially  towards  the  end.  This  variety  is  only  met  with  where 
the  patient's  health  is  utterly  broken  down  from  intemperance  or  other 
causes,  or  where  an  irritant  poison  is  absorbed  in  overpowering  quantity,  as 
in  septic  peritonitis  following  operation. 

Irritative  fever  is  less  well-marked  ;  one  chief  characteristic  is  the  early 
occurrence  of  delirium,  and  the  prominence  of  the  nervous  symptoms. 

The  fever  is  said  to  be  continuous  when  the  daily  variations  do  not  exceed 
2°  F. ;  if  it  is  greater  than  this  it  is  called  remittent.  In  the  intermittent 
form  there  are  periods  (which  may  or  may  not  be  regular,  and  which  vary 
greatly  in  duration),  during  which  the  temperature  does  not  rise  above  the 
normal. 

Varieties  op  Inflammation 

These  are  the  signs  common  to  all  forms  of  inflammation ;  they  are  an 
indication  of  the  changes  that  take  place  in  the  living  tissues  while  they  are 
being  irritated  by  some  cause  not  sufficiently  powerful  to  kill  them,  and  they 
occur  in  all  alike,  so  far  as  structural  conditions  allow.  In  part  they  are 
the  direct  effect  of  the  injury  lowering  the  vitality  of  the  tissues  upon  which 
it  is  acting  ;  in  part  they  are  due  to  the  efforts  at  repair  made  by  the  living 
(uninjured)  elements  around  ;  if  the  irritant  is  the  stronger,  destruction  pro- 
gresses more  or  less  rapidly,  and  the  fever  is  high,  and  the  part  red,  swollen, 
and  painful ;  as  its  influence  begins  to  wane  and  the  tissues  gain  the  upper 
hand  this  diminishes,  and  when  its  action  ceases,  the  fever  and  the  other 
signs  disappear  altogether  ;  there  is  nothing  then  to  hurt  the  tissues  further, 
or  prevent  them  regaining  their  former  activity,  all  pathological  changes 
come  to  an  end,  and  the  natural  process  of  repair  (which  has  been  doing  its 
best  all  the  time)  now  is  able  to  make  headway,  and  remove  all  trace,  so  far 
as  is  possible. 

The  extent  of  the  changes  in  inflammation  depends  upon  the  condition 
of  the  tissues  on  the  one  hand,  and  the  intensity  of  the  cause  on  the  other. 
The  character  depends  upon  the  nature  of  the  irritant. 

A  very  trivial  injury,  for  example,  may  give  rise  to  the  most  serious 
consequences  if  the  nutrition  of  the  tissues  is  enfeebled  from  disease  or  intem- 
perance ;  but  mechanical  irritants  can  only  cause  simple  mflammation;  suppu- 
ration cannot  occur  without  pyogenic  organisms,  and  tubercle  cannot  break 
out  without  its  specific  bacillus.  The  tissues,  in  their  endeavour  to  limit 
the  action  of  the  irritant,  always  produce  the  same  exudation,  but  the.  changes 
this  undergoes  under  the  influence  of  different  irritants,  and  under  different 
conditions,  naturally  differ  and  give  rise  to  different  descriptions  of  disease. 
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Simple  Inflammation 

The  causes  are  mechanical,  physical,  or  chemical  irritants,  sufficiently 
severe  to  injure  the  tissues  without  killing  them  outright ;  a  suture,  for  ex- 
ample, drawn  too  tightly,  a  burn  or  scald  exposed  to  the  air,  constant  friction, 
or  long- continued  irritation  by  dust  or  smoke.  The  symptoms  are  those 
described  already :  pain,  heat,  swelling,  and  redness,  with  impairment  of 
function  and  fever,  varying  according  to  the  size  and  importance  of  the 
part  involved,  and  the  acuteness  of  the  attack.  They  may  be  so  intense  as 
to  endanger  life,  or  so  slight  as  to  be  scarcely  perceptible. 

Simple  inflammation  may  end  fatally,  or  undergo  resolution,  or  become 
chronic.  The  exudation  may  become  absorbed,  organised,  or  undergo  fatty 
degeneration.  Suppuration  is  a  complication  due  to  the  action  of  certain 
micrococci. 

(a)  Death  may  be  caused  by  the  intensity  of  the  fever,  by  exhaustion, 
or  by  the  organ  that  is  attacked  being  essential  to  life,  as  in  the  case  of 
the  glottis  or  the  heart. 

(6)  Besolution. — If  the  nutrition  of  the  part  is  good,  this  begins  as 
soon  as  the  cause  is  removed.  The  pain  and  fever  cease ;  the  temperature  of 
the  part,  although  still  above  that  of  the  corresponding  one,  owing  to  the 
amount  of  blood  it  receives,  is  well  below  fever  heat ;  the  swelling  disappears, 
except  so  far  as  it  is  caused  by  the  increased  flow  of  blood  and  plasma  ne- 
cessary for  repair ;  and  the  redness  loses  its  angry  tint,  although  the  blush 
persists  for  many  months  if  new  vessels  have  been  formed.  The  amount  of 
granulation-tissae  and  scar-formation  depends  upon  the  extent  of  the  disease. 
It  may  be  so  little  as  to  be  practically  imperceptible,  as  after  a  bruise  or  a 
simple  incised  wound,  or  it  may  be  of  any  extent. 

(c)  Persistence. — If  the  cause  is  frequently  repeated,  or  if,  without  being 
too  severe,  it  continues  to  act,  the  inflammation  persists  and  is  very  liable 
to  become  chronic.  This  is  especially  likely  when  constitutional  predisposing 
causes,  such  as  gout  and  rheumatism,  are  present ;  the  attack  commences 
with  some  slight  irritant  such  as  would  not  be  noticed  if  the  tissues  were 
healthy,  and  the  morbid  state  of  their  nutrition  is  sufficient  to  prevent  resolu- 
tion after  the  original  irritant  has  ceased  to  act. 

Geneeal  Principles  op  Treatment 

Inflammation  is  the  result  of  an  injury  sufficiently  severe  to  impair  the 
vitality  of  the  tissues  without  killing  them  outright.  The  first  thing,  there- 
fore, is  to  prevent,  as  far  as  possible,  the  access  of  any  irritant  (preventive 
treatment),  and  the  next,  to  remove  any  source  of  injury  that  may  be  present, 
to  strengthen  and  maintain  the  nutrition  of  the  tissues,  and  to  place  them 
under  the  most  favourable  conditions  for  resisting  and  overcoming  anything 
that  affects  them  injuriously. 

1.  Preventive 

A  single  uncomplicated  injury  is  not  followed  by  inflammation ;  the 
process  of  repair  begins  at  once,  and  if  there  is  no  other  irritant  and  the 
damage  is  not  too  extensive,  is  completed  without  the  surrounding  structures 
suffering  in  the  least.  Inflammation  is  the  result  of  continued  irritation — 
either  local,  such  as  that  caused  by  the  presence  of  foreign  bodies,  by  tension, 
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friction,  want  of  rest,  or  putrefaction  ;  or  constitutional,  resulting  from  some 
morbid  condition  of  the  blood  or  tissues,  as  in  gout.  The  preventive 
treatment,  therefore,  except  in  so  far  as  it  is  possible  to  improve  the  nutrition 
of  the  tissues  and  place  them  in  a  more  favourable  condition,  practically 
resolves  itself  into  the  treatment  of  wounds  and  other  injuries. 

2.  Curative 

1.  Removal  of  the  cause. — Foreign  bodies  must  be  removed;  tension 
relieved  by  dividing  sutures,  making  incisions,  and  providing  the  freest  possible 
drainage  ;  and  friction  prevented  by  absolute  rest.  Pain  must  be  allayed, 
and  any  irritant  in  contact  with  the  surface,  whether  it  is  an  overpowerful  anti- 
septic or  the  products  of  putrefaction,  either  removed  or  rendered  innocuous. 
Sometimes,  when  the  inflammation  is  due  to  the  action  of  a  powerful  local 
irritant,  as  in  phagedajna,  the  surface  must  be  destroyed,  and  occasionally 
certain  drugs  are  employed  which  may  possibly  act  directly  upon  the  cause — 
mercury,  for  example,  in  syphilis,  and  colchicum  in  acute  gout. 

2.  Where  the  cause  cannot  be  removed,  the  symptoms  must  be  treated. 
In  other  words,  an  attempt  must  be  made  to  regulate  the  quantity  and 
quality  of  blood  flowing  through  the  part,  so  that  the  nutrition  of  the 
affected  tissue  may  be  maintained  as  well  as  possible. 

The  means  at  disposal  are  local  and  constitutional. 

Local  Beniedies 

Rest. — The  more  the  part  is  used,  the  greater  the  amount  of  blood  flow- 
ing to  it  and  the  greater  the  tension.  To  be  of  any  use,  however,  the  rest 
must  be  complete. 

Position. — The  effect  of  allowing  an  inflamed  limb  to  hang  down  is  well 
known.  Raising  it  assists  the  venous  and  lymphatic  circulation,  and  at  the 
same  time  lessens  the  amount  of  blood  entering  it,  by  causing  a  vaso-motor 
constriction  of  the  arteries. 

Pressure. — Uniform,  gentle,  and  elastic  pressure,  such  as  that  produced 
by  investing  the  part  with  many  thicknesses  of  cotton-wool,  and  then  placing 
a  bandage  over  the  whole,  is  a  most  efficient  method  for  diminishing  pain 
and  tension  even  in  cases  of  phlegmonous  inflammation.  In  a  few  instances 
pressure  has  been  applied  to  the  main  artery  of  a  limb  with  the  same  object, 
and  the  femoral  has  been  ligatured  in  cases  of  acute  inflammation  of  the 
knee-joint. 

Cold  is  a  most  powerful  agent  for  checking  the  amount  of  blood  flowing 
through  a  part.  It  may  be  applied  either  by  means  of  an  icebag,  or  by 
Leiter's  coils  of  leaden  tubing,  arranged  to  fit  closely  round.  In  other  cases, 
lead  and  spirit  lotion  is  allowed  to  drip  slowly  over  the  part  and  evaporate, 
the  surplus  being  carried  off  by  means  of  properly  arranged  rubber  sheets 
beneath.  It  checks  protoplasmic  movement,  lowers  the  vascular  tension  by 
causing  paralytic  dilatation  of  the  walls  of  the  smaller  vessels  (at  first  there 
is  a  temporary  constriction),  and  if  applied  contiimously  and  with  sufficient 
vigour,  can  stop  the  circulation  altogether.  In  some  cases,  as  for  instance 
with  tubercle-bacilli,  it  possesses  the  power  of  retarding  development,  but,  at 
the  same  time,  wlien  carried  far  enough  for  this,  there  is  great  danger  of  its 
depressing  the  vitality  of  the  tissues  too.  It  may  always  be  used  in  the  early 
stages  of  inflammation,  and  very  often  throughout  in  the  sthenic  form,  espe- 
cially when  the  local  symptoms  are  well-marked  (as,  for  example,  in  quinsy) 
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with  a  view  of  limiting  the  hyperjemia  and,  if  suppuration  occurs,  reducing 
the  size  of  the  abscess  ;  but  in  the  asthenic  form  it  should  always  be  avoided. 
An  icebag  laid  along  the  course  of  the  main  artery  at  a  distance  from  the 
seat  of  inflammation  is  sometimes  of  considerable  value. 

Warmth  acts  in  the  opposite  way ;  it  stimulates  amoeboid  movements, 
causes  the  walls  of  the  vessels  to  dilate,  and  gives  freer  passage  to  the  blood. 
Applied  to  the  spot  itself  it  diminishes  the  tension  in  the  tissues,  and  in  the 
early  stages  may  procure  resolution  ;  but  if  suppuration  is  imminent  it  only 
encourages  it.  Advantage  is  taken  of  this  when  it  is  wished  to  make  an 
abscess  point.  When  used  over  a  more  extensive  surface,  it  diverts  a  larger 
portion  of  the  blood  that  would  otherwise  flow  through  the  inflamed  area, 
and,  by  relaxing  the  tissues,  facilitates  the  return  through  the  veins  and 
lymphatics. 

Whether  heat  or  cold  should  be  applied  locally  may  be  left,  to  some 
extent,  to  the  patient's  feelings,  but  not  altogether.  The  former  is  usually 
selected,  as  it  diminishes  tension  and  pain  more  quickly  ;  but  if  the  latter 
is  continued  for  a  little  time,  especially  when  the  inflammation  is  acute  and 
sthenic,  the  relief  is,  generally  speaking,  much  more  complete.  Whichever 
is  chosen,  the  application  must  be  continuous  ;  any  intermittence,  especially 
in  the  case  of  cold,  makes  matters  infinitely  worse. 

Astringents  are  chiefly  used  over  the  surface  of  mucous  membranes. 
Lead,  however,  if  applied  to  the  skin  for  any  length  of  time,  becomes 
absorbed  (as  shown  by  the  discolouration)  and  acts  directly  upon  the  capil- 
laries and  small  vessels. 

Local  bleeding  in  acute  inflammation  is  of  the  greatest  service, 
although  it  is  very  difficult  to  explain  why.  It  cannot  be  the  amount  with- 
drawn, for  this  is  usually  altogether  insignificant.  Leeches  may  be  used 
(not,  however,  over  any  loose  tissue,  such  as  the  eyelid  or  scrotum  ;  in 
orchitis  they  must  be  placed  on  the  groin) ;  superficial  veins  may  be  punc- 
tured ;  or  small  incisions  made  here  and  there  in  the  axis  of  the  limb,  taking 
care  to  avoid  any  important  structure.  The  last  method  is  especially  useful 
in  phlegmonous  inilammation  of  the  cellular  tissue,  when  there  is  any 
danger  of  sloughing,  to  relieve  the  tension  on  the  skin.  The  bleeding  m.ay 
be  encouraged  afterwards,  if  necessary,  by  means  of  a  warm  bath. 

Wet-cupping  is  rarely  practised  now ;  but  dry-cupping  may  be 
employed  with  benefit  in  inflammation  of  deep-seated  organs  such  as  the 
kidneys.  The  air  in  a  cupping-glass  is  rarefied  by  holding  it  like  a  bell 
over  a  large  spirit-lamp,  or  by  burning  a  small  quantity  of  spirit  inside,  and 
then  the  mouth  is  quickly  pressed  against  the  skin,  taking  care  not  to  burn 
the  patient.  As  the  air  condenses,  the  tissues  rise  up  in  a  convex  dome, 
partly  filling  the  cup,  the  cutaneous  vessels  become  distended,  and  many  of 
the  smaller  ones  rupture. 

Counter-irritants. — Eubefacients,  blisters,  Scott's  dressing,  and  the 
actual  cautery  are  chiefly  of  use  in  the  chronic  forms.  In  all  probability 
they  act  reflexly  upon  the  deeper  vessels,  as  the  mere  local  dilatation  and 
exudation  can  have  but  little  influence.  Belladonna  (the  extract  mixed  in 
varying  proportions  with  glycerine)  is  sometimes  applied  with  benefit  over 
very  large  areas.  There  is  no  fear  of  too  great  absorption  through  the  skin, 
but  abraded  surfaces  must  be  avoided.  It  causes  a  slight  temporary  con- 
striction, but  this  is  soon  succeeded  by  a  more  permanent  dilatation,  lowering 
the  tension  and  relieving  the  pain. 
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Constitutional  Measures 

Diet  is  of  great  importance.  The  waste  in  all  forms  of  inflammation 
is  very  rapid,  and  at  the  same  time  the  appetite  and  the  power  of  digestion 
are  very  much  impaired.  Solid  food  is  out  of  the  question  in  acute  cases. 
Light  diet,  milk,  beef-tea,  arrowroot,  and  other  farinaceous  foods,  jelly,  milk- 
puddings  and  the  like,  are  sufficient  in  cases  of  sthenic  inflammation  of 
short  duration.  If,  however,  the  attack  lasts  any  length  of  time,  or  if,  as  in 
erysipelas,  the  area  involved  is  extensive,  the  strongest  meat-jelly,  eggs 
beaten  up  with  milk,  brandy  and  egg  mixture,  peptonised  foods,  and  similar 
substances  that  are  easily  absorbed,  must  be  given  in  small  quantities  at 
frequent  intervals,  even  when  the  patient  is  young  and  was  previously 
healthy.  In  older  people,  and  those  whose  health  is  broken  down,  nourish- 
ment is  still  more  imperative  ;  and  it  is  then  that  stimulants  are  of  such 
value,  enabling  the  patient  to  make  the  most  of  what  is  taken  with  the 
least  exertion.    Great  care,  however,  is  required  not  to  overdo  it. 

Fluids  are  given  throughout  as  required.  Fragments  of  ice  may  be 
sucked  from  time  to  time,  to  allay  the  parched  condition  of  the  mouth,  but 
it  must  be  remembered  that  a  considerable  quantity  of  water  is  swallowed 
in  this  way.  Barley  water,  lemonade,  and  acid  fruit  drinks  are  often  very 
grateful,  and,  in  moderation,  do  no  harm. 

In  the  more  chronic  cases — in  tubercular  inflammation  of  joints,  for 
instance — a  great  deal  may  be  done  towards  improving  the  quality  of  the 
blood,  and  the  general  nutrition,  by  means  of  good  food,  fresh  air,  tonics, 
and  especially  cod-liver  oil.  Sea-air  in  these  cases  is  often  of  wonderful 
benefit,  enabling  the  tissues  to  make  head  against  the  action  of  the  irritant 
until  a  less  susceptible  time  of  life  is  reached. 

Bleeding  is  rarely  practised,  although  sometimes  in  cases  of  acute 
suppurative  arthritis,  or  in  pneumonia,  when  the  other  lung  is  becoming 
engorged,  it  is  of  great  use,  especially  in  young  adults,  the  fever  falling  at 
once.  In  children  or  patients  past  middle  life,  its  ultimate  value  is  very 
doubtful,  although  it  may  appear  to  help  in  tiding  over  a  crisis. 

Purgatives. — In  inflammation  the  bowels  are  nearly  always  confined, 
and  their  action  is  followed  by  great  relief.  If  the  mucous  membrane  of 
any  part  of  the  alimentary  canal  is  involved,  of  course  this  is  different ;  but 
in  incipient  peritonitis,  with  effusion,  mild  purgation  has  recently  been 
strongly  advocated.  It  must  be  remembered  that  the  patient,  as  a  rule,  is 
taking  only  a  small  amount  of  food,  and  that  of  such  a  nature  as  to  leave 
little  residue,  so  that  the  constipation  may  be  to  some  extent  apparent 
rather  than  real. 

Aconite  (one  minim  every  five  minutes  until  a  distinct  effect  is  produced 
upon  the  pulse)  and  antimony  (given  at  frequent  intervals  until  it  causes 
nausea)  are  sometimes  given  in  young  subjects  at  the  commencement  of  an 
acute  attack  (when  the  heart  is  sound)  with  a  view  of  producing  general 
vascular  depression.  The  latter  drug  is  also  used  in  smaller  doses  during 
the  course  of  the  fever,  for  the  sake  of  its  action  upon  the  skin,  and  ia 
frequently  given  for  this  purpose  in  conjunction  with  Dover's  powder. 
Opium  is  often  required  internally  as  well  as  locally,  for  the  relief  of  pain  or 
to  procure  sleep ;  chloral,  bromide  of  potassium,  and  sulphonal  are  chiefly 
of  use  as  sedatives  or  hypnotics.  If  the  temperature  is  very  high,  quinine, 
antipyrin,  or  salicylic  acid  is  advisable,  and  the  first  named  appears  to 
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possess  the  power  of  checking  an  incipient  rigor.  In  hyperpyrexia  cold- 
sponging,  an  icecap  (Leiter's  coils,  arranged  so  as  to  fit  the  head,  form  the 
most  convenient  appliance,  although  a  simple  icebag  made  of  thin  rubber 
may  be  used)  or  even  an  icepack  may  be  required ;  but  meanwhile,  and  for 
some  time  aftewards,  close  watch  must  be  kept  upon  the  pulse,  as  sometimes, 
in  these  cases,  the  cardiac  muscle  fails  rather  suddenly. 

In  some  cases  of  high  temperature  alcohol  has  been  given  with  con- 
siderable benefit.  The  condition  of  the  pulse  and  of  the  heart  is  in  general 
the  best  guide  to  its  administration.  It  is  not  required  in  sthenic  inflamma- 
tion of  short  duration  in  young  subjects ;  but  in  asthenic  forms  attended 
with  sloughing  and  great  depression,  especially  in  old  people,  it  must  some- 
times be  given  very  freely  to  tide  them  over  a  critical  period.  In  smaller 
quantities  it  is  of  great  service  in  assisting  digestion  and  enabling  the 
patient  to  make  the  most  of  his  food  with  the  least  expenditure,  particularly 
during  convalescence.  Carbonate  of  ammonia  in  five-grain  doses  is  espe- 
cially useful  when  the  tongue  is  dry  and  brown  and  the  pulse  is  beginning 
to  fail  in  strength  and  volume.  Ether  may  be  given  at  the  same  time. 
Mercury  is  used,  and  with  benefit  under  many  different  conditions ;  as  a 
purgative  at  the  commencement  of  an  attack  ;  as  an  alterative,  parti- 
cularly in  children  in  the  form  of  hyd.  c.  cret.  ;  in  all  stages  of  syphilis, 
more  especially  the  early  ones  ;  and  locally,  sometimes,  as  a  counter-irritant. 
Colchicum,  alkalies,  iodide  of  potash,  salicylate  of  soda,  and  other  drugs  are 
of  benefit  in  special  cases  ;  and  tonics,  especially  iron,  quinine,  and  cod-liver 
oil,  are  usually  required  during  the  period  of  convalescence. 

Cheonic  Inflammation 

Acute  inflammation  may  become  chronic  merely  from  frequent  repetition, 
even  when  the  tissues  are  healthy  and  without  predisposition  of  any  kind. 
Each  time,  for  example,  a  loose  cartilage  is  caught  between  the  bones  of  the 
knee-joint,  it  gives  rise  to  an  attack  of  synovitis  ;  before  the  first  one  the 
tissues  may  have  been  perfectly  healthy,  and  if  it  is  the  only  one  they  may 
recover  completely  ;  if,  however,  the  injury  is  constantly  being  repeated,  so 
that  there  is  no  time  for  perfect  repair,  organic  changes  are  left,  nutrition  is 
permanently  impaired,  and  the  synovitis  becomes  chronic. 

Constant  friction  acts  in  the  same  way  ;  the  conjunctiva,  for  instance, 
becomes  roughened  and  granular  ;  the  neck  of  a  hernia  hard  and  dense  as 
cartilage ;  and  even  the  skin  may  be  entirely  altered  in  texture.  In  the 
same  way  the  mucous  membrane  of  the  throat,  instead  of  remaining  soft  and 
flexible,  becomes  covered  Avith  irregular  elevations,  and  seamed  with  super- 
ficial cicatrices  as  a  result  of  persistent  chemical  irritation  of  slight  intensity. 

Chronic  tension  leads  to  a  similar  result.  A  leg  in  which  the  veins  or 
lymphatics  are  obstructed  slowly  increases  in  size,  and  becomes  affected  by 
what  is  known  as  solid  oedema,  from  the  resistance  it  offers  when  pressed  by 
the  finger.  The  exudation  becomes  organised  ;  the  amount  of  lowly  developed 
fibrous  tissue  increases  ;  the  muscles  waste  ;  the  skin  is  thickened,  bound 
down,  and  hard,  and  at  length  a  condition  practically  equivalent  to  elephan- 
tiasis is  produced. 

Predisposing  causes  are  of  especial  importance  in  connection  with  chronic 
inflammation.  If  they  are  strongly  marked  an  acute  attack  is  almost  sure 
to  become  chronic,  whether  the  exciting  cause  is  repeated  or  not.    A  single 
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abrasion,  for  example,  is  sufficient  in  tlie  case  of  a  leg  wliicli  is  congested 
from  long-standing  venous  obstruction.  The  skin  is  badly  nourished ;  in 
certain  places — ^just  above  the  ankle,  for  example — it  is  scarcely  able  to  hold 
its  own  ;  if  the  cuticle  is  rubbed  off,  or  a  tiny  vein  gives  way,  or,  in  short, 
if  there  is  the  least  injury,  such  as  in  any  other  part  of  the  body  would  not 
attract  attention,  inflammation  sets  in,  the  ah-eady  weakened  cells  and  fibres 
perish,  and  then,  because  of  the  presence  of  these  dead  structures,  or  the 
friction  of  the  clothes,  or  the  tension  due  to  the  very  slight  addition  of  blood 
to  the  part,  it  becomes  chronic.  The  least  cause  is  sufficient  to  depress  the 
vitality  of  the  tissues  around  and  to  prevent  resolution. 

In  gout  and  rheumatism,  which  are  among  the  most  common  causes  of 
chronic  inflammation,  the  conditions  are  much  the  same.  In  each  the 
nutrition  of  the  tissues  is  so  gravely  involved  that  a  very  trivial  cause  gives 
rise  to  an  acute  attack,  and  sometimes  the  predisposition  is  so  strong  that  an 
exciting  cause  is  scarcely  needed.  At  first,  the  attacks  subside  and  recovery 
is,  to  all  intents  and  purposes,  complete.  After  a  time,  however,  the  re- 
parative power  of  the  tissues  becomes  more  and  more  impaired,  the  natural 
condition  is  never  regained,  and  the  inflammation  becomes  chronic.  The 
predisposing  causes  have  grown  so  strong  that  they  are  not  only  able  to  origi- 
nate an  attack  with  the  very  slightest  assistance,  but  to  maintain  it  too. 

Sym2)foms. 

The  general  symptoms  are  the  same  as  in  acute  inflammation,  but  much 
less  severe.  Increased  heat  is  often  scarcely  to  be  detected  ;  the  redness  is 
always  slight,  although  brown  discolouration  from  long-standing  liypertemia 
is  often  present,  especially  upon  the  legs,  where  gravity  favours  stasis  ;  and 
the  pain  more  frequently  takes  the  form  of  a  continuous  wearying  aching,  with 
every  now  and  then  a  more  severe  spasm  ;  but  even  when  suppuration  occurs 
it  never  assumes  a  tense,  throbbing  character.  In  the  same  way  the  fever  is 
slight,  and  the  loss  of  function  much  less  noticeable,  partly  no  doubt  because 
other  structures  compensate  for  it,  and  the  patient  has  had  time  to  become 
accustomed  to  it. 

With  swelling,  however,  the  case  is  different.  Exudation  is  always 
present,  but  only  a  small  proportion  of  it  is  fluid ;  nearly  the  whole  is  com- 
posed of  organised  elements,  many  of  them  escaped  leucocytes,  but  many 
more  developed  from  the  living  cells  in  the  tissues  round.  Whatever  may 
be  the  case  in  acute  inflammation,  whether  or  no  the  tissue-elements  take 
any  share  then  in  the  production  of  the  exudation,  in  the  chronic  form  there 
is  no  doubt  they  do,  and  to  a  very  considerable  extent.  Sometimes  the  part 
is  greatly  increased  in  size  ;  but  not  unfrequently,  owing  to  retrogressive 
changes,  its  bulk  is  actually  diminished  ;  either  the  exudation,  after  replacing 
the  natui'al  structures,  itself  undergoes  degeneration  and  disappears,  or  it 
becomes  organised  into  a  lowly  developed  form  of  cicatricial  tissue,  which 
contracts,  strangling  the  natural  structures,  and  rendering  tlie  organ  it  in- 
filtrates hard,  dense,  irregular,  and  contracted. 

Organisation  is  the  prominent  feature  of  the  chronic  inflammation  that 
occurs  in  rheumatism.  The  articular  ends  of  the  bones  are  covered  with 
dense  irregular  nodules  ;  the  shafts  in  some  cases  are  immensely  thickened 
and  hardened  ;  the  fibrous  tissue  round  the  joints  is  toughened  and  rigid, 
and  a  similar  change  is  met  with  in  connection  with  the  nerves,  the  walls 
of  the  arteries,  and,  in  fact,  any  connective-tissue  structure  that  is  attacked. 
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In  chronic  gout  the  ultimate  effect  upon  the  exudation  is  compHcated  by  the 
addition  of  deposits  of  urate  of  soda. 

In  some  of  these  affections,  in  which  the  prominent  feature  is  an  immense 
overgrowth  of  the  connective-tissue  type,  unaccompanied  by  pain,  increased 
temperature,  or  fever,  it  is  exceedingly  difficult  to  draw  a  distinction  between 
chronic  inflammation  and  hyperplasia,  especially  as  the  remedies  upon  which 
reliance  is  iisually  placed  here  fail  completely.  Ostitis  deformans  is  an 
example,  and  some  of  those  cases  in  which  the  lymphatic  glands  are  immensely 
enlarged  without  undergoing  any  definite  alteration  in  structure.  It  is  more 
than  questionable,  however,  whether  an  attempt  at  such  a  refinement  could 
succeed.  In  either  case  there  is  an  impairment  of  nutrition,  resulting 
generally  in  increased  size,'and  always  in  imperfect  development  of  the  part, 
and  caused  by  some  morbid  condition  of  the  tissues  or  of  the  blood.  It  is 
not  possible  to  say  whether  this  is  to  be  regarded  as  the  result  of  an  irritant 
injuriously  affecting  one  particular  tissue,  and  acquired  during  life  ;  or  of  some 
natural  impairment  born  with  the  individual,  and  probably  transmitted  to  him 
from  his  ancestors. 

Treatment. 

The  principles  of  treatment  in  chronic  inflammation  are  the  same  as  in 
the  acute  form,  but  the  details  vary  considerably. 

1.  Removal  of  the  cause. — In  some  few  cases  a  definite  exciting  cause 
can  be  found  and  removed  :  a  sequestrum,  for  example,  may  be  lying  locked 
in  the  medullary  canal  of  a  bone,  unable  to  escape  ;  or  a  band  of  lymph  may 
be  left  tying  down  the  margin  of  the  iris.  In  the  majority,  however,  the 
reason,  if  not  for  the  outbreak,  at  least  for  its  persistence,  is  to  be  found  in 
the  presence  of  some  constitutional  affection  which  does  not  admit  of  such 
speedy  treatment.  Mercury,  given  in  small  doses  and  for  a  sufficient  length 
of  time,  may  possibly  act  on  the  syphilitic  virus  as  a  specific,  destroying  it, 
or  at  least  prevent  it  from  having  any  further  influence  ;  but  very  few  other 
drugs  possess  this  power.  Iodide  of  potash,  though  it  will  remove  the  effects, 
certainly  cannot  stop  recurrences  ;  and  the  same  may  be  said  of  colchicum 
in  gout,  and  the  salicylates  and  alkalies  in  rheumatism.  They  relieve  the 
symptoms  for  the  time  ;  the  exudation  disappears  and  the  pain  diminishes  ; 
but  the  cause  is  too  deeply  seated  in  the  nutrition  of  the  tissues  to  be  removed 
m  this  way. 

2.  Improvement  in  nutrition.  General. — Many  of  the  exciting  causes 
are  of  very  slight  mtensity ;  and  it  often  happens  that  if  only  the  general 
nutrition  can  be  a  little  improved,  the  tissues  gain  strength  enough  to  deal 
with  the  irritant  themselves.  It  is  to  this  improvement,  consequent  upon 
the  entire  change  of  life  and  habits,  that  so  many  of  the  foreign  bath  resorts 
OAve  their  reputation  in  gout  and  rheumatism  ;  and  the  effect  produced  does 
not  subside  at  once. 

The  particular  line  adopted  varies  of  course  with  the  complaint.  With 
gout  the  diet  should  be  sparing  and  light ;  stimulants  are  better  avoided, 
at  any  rate  in  the  earlier  periods  of  the  disease  ;  th^  bowels  should  be  kept 
fairly  open,  and  any  accumulation  of  uric  acid  in  the  blood  prevented  as  far 
as  possible  by  abundance  of  fluid,  combined  with  the  moderate  use  of  alkalies. 
Chronic  rheumatism,  on  the  other  hand,  is  chiefly  benefited  by  residence  in 
warm,  dry  climates  ;  woollen  clothing ;  nutritive  but  unstimulating  food  ; 
and  the  prolonged  use  of  baths,  especially  sulphur  ones,  combined  with 
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internal  administration.  Tonics,  particularly  cocl-liver  oil  anci  iron,  are  often 
of  use  at  the  same  time  to  combat  the  condition  of  ansmia  which  is  fre- 
quently present.  By  measures  of  this  kind,  not  only  is  the  immediate  attack 
checked  and  cured,  but  the  tissues  are  so  built  up  that  they  are  better  able  to 
resist  injurious  influences  of  the  same  character  afterwards,  in  spite  of  the 
general  rule  (which  is  especially  true  of  this  variety  of  inflammation)  that 
one  attack  predisposes  to  another. 

Local. — This  must  be  guided  very  largely  by  the  temperature  of  the  part. 
Subacute  attacks,  in  which  the  heat  is  considerable  and  the  pain  severe, 
should  be  treated  as  if  they  were  acute  ;  but  where  the  temperature  is  normal, 
or  almost  normal,  those  measures  answer  best  which  maintain  an  increased 
but  uniform  supply  of  blood.  Warmth  by  itself  is  beneficial,  but  alter- 
nating with  cold  it  produces  a  much  greater  effect.  Pouring  water  down  from 
a  height,  douche-jets,  and  needle-baths  are  exceedingly  powerful,  and  are 
chiefly  of  use  where  the  inflammation  is  past  and  only  its  eft'ects  remain. 
The  same  may  be  said  of  friction,  rubbing,  and  massage.  Carried  out  effici- 
ently these  have  immense  influence  upon  the  circulation ;  the  lymphatic 
spaces  are  emptied,  the  effete  matter  pressed  out,  the  flow  of  plasma  through 
the  tissues  quickened,  and  the  nutrition  greatly  improved. 

Counter-irritants  are  of  the  greatest  use  in  chronic  inflammation,  both 
for  the  relief  of  deep-seated  pain  and  the  diminution  of  tension  by  the  absorp- 
tion of  the  exudation.  Rubefacients,  vesicants,  and  even  the  actual  cautery 
are  employed,  according  to  the  depth  of  the  structure  it  is  desired  to  affect  and 
the  duration  of  the  attack.  How  they  act  is  uncertain,  but  that  the  effusion 
disappears,  especially  when  they  are  repeated  at  frequent  short  intervals, 
there  is  no  question.  Setons,  and  other  methods  for  causing  continued 
suppuration,  are  rarely  used  now. 

Mercury  and  iodine  are  supposed  to  possess  a  special  action  in  promoting 
the  absorption  of  the  products  of  chronic  inflammation  ;  but,  apart  from  the 
results  they  produce  as  counter-irritants,  and  in  syphiUtic  afi'ections,  it  is 
doubtful  if  they  are  not  overrated.  Iodide  of  potash,  however,  has  a  very 
considerable  effect  upon  vascular  tension.  Superficial  forms  of  inflammation 
— on  mucous  membranes,  for  example — are  sometimes  benefited  by  the  action 
of  local  astringents  ;  and  when  there  is  a  considerable  degree  of  eftusion,  as 
in  chronic  synovitis,  pressure,  in  conjunction  with  counter-irritation,  may  be 
applied  with  great  advantage. 
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CHAPTEK  II 
DISEASJES  DUE  TO  NON-INFECTIVE  ORGANISMS 

Of  these  there  are  only  two,  septic  fever  and  sapraemia.  Hectic,  which  is 
visually  included,  is  in  part  due  to  pyogenic  germs. 

These  diseases  are  caused  by  the  absorption  from  the  surface  of  a  wound 
of  certain  poisons  produced  during  the  fermentation  or  decomposition  of  albu- 
minous liquids.  Probably  they  are  ptomaines,  analogous  to  the  bodies  formed 
in  the  alimentary  canal.  If  they  enter  the  blood  they  act  as  virulent  poisons, 
the  severity  of  the  symptoms  depending  upon  the  amount  of  the  dose  ;  and 
they  may  cause  a  fatal  result  within  a  few  hours.  On  the  other  hand,  they  do 
not  multiply  in  the  blood,  which  therefore  is  not  infective  if  it  is  ii:ioculated ; 
they  are  excreted  slowly  and  quietly  by  the  kidneys  (ptomaines,  probably 
formed  in  the  alimentary  canal,  are  found  in  the  urine  and  saliva),  and  if  the 
patient  survives  the  first  effect,  and  the  dose  is  not  repeated,  the  constitu- 
tional symptoms  gradually  subside.  There  is  no  incubation  period,  and, 
other  things  being  equal,  a  large  wound,  or  one  that  exposes  a  large  absorb- 
ing surface,  such  as  the  peritoneum,  is  much  more  likely  to  be  attended  with 
a  severe  attack  than  a  small  one. 

Septic  Fever. 

Subcutaneous  injuries,  in  which  decomposition  (in  the  sense  of  putrefac- 
tion) never  takes  place,  are  often  followed  by  a  certain  degree  of  fever,  due 
either  to  tension,  or  to  absorption  from  the  seat  of  injury  of  some  of  the 
products  of  tissue-destruction,  of  which  the  fibrin-ferment  is  one,  and  perhaps 
the  most  important.  It  sets  in  very  shortly  after  the  injury,  attains  its 
maximum  within  twenty-four  hours,  and  then,  unless  some  other  irritant 
is  present  as  well,  begins  to  fall  again.  In  addition  to  this,  however, 
wounds  that  are  exposed  to  the  air  are  liable  to  be  followed  by  another  and 
more  severe  disorder  caused  by  absorption,  from  the  surface,  of  the  products 
of  decomposition. 

This  does  not  commence  for  some  days,  generally  two  or  three  after  the 
injury;  then  it  rapidly  attains  its  maximum,  persisting  for  three  or  four 
more  ;  and  at  the  end  of  the  fifth  or  sixth,  if  the  wound  is  thoroughly 
drained,  the  tissues  healthy  and  well-nourished,  and  no  complication  arises, 
begins  to  subside  again.  Naturally,  septic  fever  rarely  occurs  by  itself;  in 
by  far  the  majority  of  cases  it  follows  the  true  traumatic  fever  before  this  has 
had  time  to  disappear ;  and  in  its  turn  is  followed  by  that  which  accompanies 
suppuration. 

At  the  commencement  there  is  often  a  feeling  of  chilliness,  but  rarely 
a  distinct  rigor  ;  nausea  and  vomiting  are  not  unusual ;  there  is  head- 
ache, with  extreme  depression  ;  the  temperature  rises  to  102°  or  103°  F.  ;  the 
.skin  is  hot  and  dry,  the  face  flushed,  the  bowels  confined,  and  the  tongue 
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thickly  furred.  The  appetite  is  completely  lost ;  the  pulse  is  full  and  rapid  ; 
and,  especially  in  the  case  of  children  and  people  with  an  excitable  tempera- 
ment, there  is  often  slight  delirium  at  night.  The  edges  of  the  wound  are 
red  and  swollen  ;  the  skin  for  some  distance  round  is  exceedingly  tender  and 
very  hot;  while  the  surface,  if  it  is  visible,  is  probably  covered  over  with  greyish - 
yellow  sloughs,  and  discharges  a  thin,  turbid,  and  somewhat  offensive  fluid. 

Treatment. — The  first  thing  is  prevention.  If  it  is  too  late  for  this, 
further  decomposition  must  be  stopped,  either  by  irrigation  with  an  anti- 
septic, or  better  by  placing  the  part,  if  it  can  be  done,  in  an  antiseptic  bath  ; 
but  I  have  known  a  sloughing  wound  of  the  hand  remain  for  three  days  in 
a  corrosive  sublimate  bath  (1  in  5,000,  renewed  every  three  hours)  without 
the  smell  being  overcome. 

In  addition  to  this,  absorption  must  be  stopped  as  soon  as  possible  by  the 
most  thorough  drainage,  and  by  encouraging  the  wound  to  secrete.  Warm 
fomentations  and  warm  baths  are  especially  grateful ;  the  tension  is  relieved  ; 
the  throbbing  pain  subsides ;  the  blood  circulates  more  easily ;  the  plasma 
and  the  leucocytes  pour  out  more  freely  through  the  walls  of  the  vessels  ; 
the  process  of  destruction  ceases,  and  a  barrier  of  vascular  granulation- 
tissue  is  formed,  to  throw  off  dead  cohering  fragments  and  prevent  the 
absorption  of  any  more  of  the  poison.  If  the  tension  is  completely  relieved, 
the  temperature  falls  to  normal ;  if,  on  the  other  hand,  the  discharge  is 
retained,  it  rises  regularly  of  an  evening,  assuming  the  remittent  type  as  sup- 
puration follows,  and  gradually  passes  into  hectic. 

Constitutional  treatment  should  not  be  neglected,  but  so  long  as  the 
cause  continues  at  work,  it  can  give  but  a  very  small  measure  of  relief. 

Sape^mia 

Sapraemia,  or  septic  intoxication,  is  the  name  given  to  the  most  intense 
variety  of  septic  fever.  It  occurs  under  the  same  conditions,  and  is  caused 
in  the  same  way,  by  the  absorption  from  the  surface  of  a  wound  of  some 
ptomaine  formed  during  fermentation.  Probably  the  particular  variety  is 
not  always  the  same,  and  certainly  putrefaction,  with  the  formation  of  ofien- 
sive  gases,  is  not  necessary.  Clinically  it  is  probably  very  rarely  met  with 
by  itself;  but.  Like  the  preceding,  it  is  present  as  a  complication  in  all  ex- 
tensive wounds,  especially  those  in  which  a  large  amount  of  blood  is  allowed 
to  accumulate  and  undergo  decomposition  exposed  to  the  air. 

Substances  of  a  similar  character  are  formed  in  the  decomposition  of 
preserved  meats,  sausages,  and  the  like,  and  when  swallowed  cause  all  the 
symptoms  of  violent  irritant  poisoning,  vomiting,  purging,  &c.,  followed  by 
profound  collapse,  coma,  and,  if  the  dose  is  sufficient,  death  within  a  very 
few  hours. 

The  constitutional  symptoms  resemble  to  some  extent  those  of  septic 
fever,  but  they  are  much  more  severe.  In  most  cases,  those  especially  in 
which  putrefaction  is  present,  the  wound  is  acutely  inflamed ;  but  I  have 
known  it,  after  an  amputation  through  the  knee-joint,'progress,  to  all  appear- 
ance, as  well  as  could  be  wished,  while  the  patient's  temperature  was  gradu- 
ally rising  higher  and  higher,  and  the  pulse  becoming  weaker  and  more 
feeble.  The  only  local  sign  to  attract  attention  was  the  presence  of  a  thin 
serous  discharge  in  enormous  quantities..  Much  more  frequently,  however, 
putrefaction  is  present,  and  various  forms  of  infective  germs  as  well. 
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The  pathological  appearances  present  no  distmctive  feature  of  any  kind. 
The  blood  either  does  not  coagulate  at  all,  or  else  forms  a  loose,  soft,  black 
clot,  which  readily  breaks  down  again.  The  lining  of  the  vessels  and  the 
endocardium  are  often  stained,  and  sometimes  marked  by  actual  ecchymoses, 
which  also  occur  on  the  serous  surface  of  the  viscera,  and  at  times  in  their 
interior.  The  spleen  is  enlarged  and  softened ;  the  liver  and  the  lungs  are 
congested ;  the  structure  of  the  viscera,  on  section,  is  confused  and  blurred, 
especially  in  the  case  of  the  kidneys  ;  and  the  mucous  membrane  of  the 
alimentary  canal  is  frequently  in  a  condition  of  acute  inflammation,  espe- 
cially if  the  poisonous  substance  has  been  swallowed.  When  it  is  slowly 
absorbed  from  the  surface  of  a  wound,  intestinal  lesions  are  not  usually 
present  in  man,  though  they  are  not  uncommon  in  the  case  of  animals. 
Decomposition  after  death,  as  in  many  other  forms  of  septic  diseases,  is 
unusually  rapid. 

At  the  commencement  there  is  usually  a  rigor  or  an  attack  of  vomiting  ; 
the  temperature  sometimes  rises  rapidly,  without  any  apparent  reason,  to 
104°  or  105°  F. ;  sometimes,  on  the  other  hand,  especially  in  the  more 
severe  cases,  it  rises  a  little  at  the  first,  and  then  falls  again,  even  becoming 
sub-normal.  The  pulse  is  quick  and  feeble  ;  the  respiration  hurried  and 
shallow.  The  extremities  are  cold,  while  the  trunk  perhaps  is  burning  hot ; 
the  tongue  is  dry  and  brown,  and  the  lips  and  teeth  covered  with  sordes. 
Diarrhoea,  with  blood-stained  stools,  is  usually  present  in  artificially-produced 
sapr£emia,  but  is  not  frequent  in  man.  As  the  temperature  rises  the  patient 
becomes  delirious ;  the  prostration  is  extreme ;  the  pulse  is  almost  imper- 
ceptible ;  the  forehead  becomes  covered  with  perspiration  ;  the  face  grows  more 
and  more  dusky ;  and  at  length,  if  the  dose  is  sufficient,  or  if  it  is  repeated, 
the  patient  sinks  into  a  state  of  collapse,  and  the  heart  fails  completely. 

Treatment. — The  local  treatment,  as  in  the  case  of  septic  fever,  consists 
simply  in  thorough  drainage,  combined  with  the  use  of  antiseptics.  If  the 
wound  is  on  one  of  the  extremities,  nothing  is  more  successful  than  a 
corrosive  sublimate  bath  (1  part  in  5,000)  ;  if  this  is  impracticable,  it  should 
be  thoroughly  irrigated,  great  care  being  taken  not  to  injure  the  surface. 
The  object  is  to  prevent  further  fermentation  and  absorption  :  if  this  can 
be  accomplished,  and  the  patient's  kidneys  are  sound,  so  that  the  poison 
is  eliminated,  the  prognosis  is  good,  in  uncomplicated  cases.  Unhappily, 
saprfemia  is  usually  merely  an  addition  to  other  even  more  serious  affections. 

It  has  been  suggested  that  where  any  definite  nervous  symptoms  are 
present,  which  it  is  known  can  be  counteracted  by  the  action  of  other 
alkaloids — dilatation  of  the  pupil,  for  example — an  attempt  should  be  made 
in  this  direction  ;  but  cases  in  which  this  would  be  practicable  must  be  very 
rare.  After  the  acute  symptoms  have  subsided,  the  anfemia  and  exhaustion 
left  must  be  combated  by  iron,  tonics,  and  nutritious  diet. 

Affections  similar  to  septic  fever  and  saprasmia  are  stated  to  have  been 
caused  by  the  injection  into  the  blood  of  pepsin,  trypsin,  and  other  un- 
organised ferments. 
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CHAPTER  III 

DISEASES  DUE  TO  INFECTIVE  ORGANISMS 

Pathogenic  organisms  are  divided  into  two  distinct  classes,  specific  and  non- 
specific. Tlie  former  are  always  followed  by  the  same  disorder,  mider  what- 
ever circumstances  they  occur,  whether  they  cause  local  and  constitutional 
symptoms  (anthrax,  syphilis,  &c.),  or  constitutional  ones  only  (hydrophobia 
and  tetanus)  ;  the  latter,  the  non-specific  ones,  according  to  the  modes  of 
infection  and  the  condition  of  the  tissues,  give  rise  to  a  variety  of  diseases  : 
suppuration  with  its  consequences,  hectic  and  albuminoid  degeneration  ; 
ulceration  ;  gangrene  ;  phagedena  ;  pyaemia,  and  many  others. 

1.  Non-Specific 
SUPPUEATION 

It  is  still  open  to  question  whether  suppuration  can  occur  from  merely 
mechanical  or  chemical  irritants,  however  persistently  they  act.  As  a  matter 
of  fact,  as  Ogston  was  the  first  to  show,  certain  forms  of  organisms — staphy- 
lococci or  streptococci  in  the  vast  majority  of  cases — are  invariably  present  in 
acute  abscesses,  whatever  share  they  take  in  their  causation. 

They  enter  either  through  a  wound  or  through  the  mucous  membranes, 
and  travel  by  means  of  the  lymphatics  or  blood-vessels.  Some  (staphy- 
lococci for  the  most  part)  lead  to  circumscribed  abscesses  ;  others  (strepto- 
cocci) spread  by  the  lymphatics  and  are  followed  by  diffuse  suppuration.  If 
the  tissues  are  healthy  they  can  do  nothing — either  they  are  killed  or  dis- 
charged in  the  urine.  (It  has  been  suggested  that  some  are  got  rid  of  by 
the  medium  of  the  parotid,  thus  offering  an  explanation  of  the  extreme 
frequency  of  what  has  been  called  parotid  bubo,  after  operations  and  in  the 
course  of  pyfemia  ;  but  it  is  at  least  equally  possible  that  the  organisms  enter 
the  gland  through  the  duct.)  If,  however,  they  are  arrested  in  a  part  the 
nutrition  of  which  is  impaired  by  injury  of  any  kind — mechanical,  chemical, 
or  physical — particularly  if  there  is  any  extravasated  blood ;  or  if,  as  in 
pytemia,  they  are  present  in  such  numbers  that  whole  districts  of  capillaries 
are  simultaneously  plugged,  further  changes  take  place  in  the  tissue  round 
and  suppuration  begins. 

The  effect  is  most  characteristic  in  cases  of  simple  inflammation.  The 
blood  in  the  centre  of  the  affected  area  has  ceased  to  move  ;  in  the  rest  of  the 
vessels  it  is  circulating  very  slowly ;  the  plasma  round  the  injured  cells  has 
coagulated,  and  all  around  the  tissues  near  are  in  a  state  of  immense 
actixaty ;  the  vessels  are  dilated,  the  volume  of  plasma  is  increased,  the 
number  of  free  leucocytes  is  greater  than  ever,  and  every  effort  is  being  made 
by  the  developing  granulation-tissue  to  absorb  and  replace  the  damaged 
structures.  Suddenly  a  mass  of  staphylococci  is  brought  to  the  part,  either 
through  a  wound  or  the  blood-stream,    hi  the  stagnant  plasma  and  among 
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the  injured  tissues  tliey  find  a  most  favourable  soil ;  the  structures  among 
which  they  lie  at  once  begin  to  lose  their  distinctness  of  outline,  the  fibres 
swell  up,  become  homogeneous  and  almost  translucent ;  the  leucocytes 
perish,  and  a  ring  of  what  is  called  coagulation-necrosis  forms  round  the 
mass  of  germs,  and  spreads  wider  and  wider.  Probably  its  formation  is  due 
to  the  ptomaines  they  secrete.  After  a  time  the  centre  becomes  liquid,  and 
then  a  minute  abscess  is  formed,  lying  in  the  middle  of  the  inflamed  tissues. 
Many  of  these  smaU  foci  are  usually  situated  close  together,  and,  as  they 
extend  and  widen,  the  intervening  barriers  soon  break  down. 

Meanwhile,  the  tissues  farther  away  from  the  irritant  strive  to  protect 
themselves  by  throwing  out  a  wall  of  lymph.  At  first,  while  the  infection  is 
still  active,  this  melts  away  as  rapidly  as  it  is  produced,  the  leucocytes  perish 
and  drop  off  as  pus,  and  the  debris  of  the  tissues  and  the  plasma  (which 
is  prevented  from  coagulating  by  the  ptomaines)  add  to  the  amount.  By 
degrees,  however,  the  activity  of  the  germs  decreases,  the  wall  of  living  leuco- 
cytes grows  thicker,-  new  vessels  are  developed  from  the  dilated  ones  around, 
and  at  length  a  pyogenic  membrane  is  formed  and  the  spread  of  the  suppura- 
tion is  checked.  It  rarely  happens,  however,  that  it  is  stayed  altogether. 
Owing  to  the  extreme  hyperemia  in  all  the  parts  near,  the  tension  of  the  fluid 
in  the  interior  is  unusually  high,  and,  aided  by  this,  the  action  of  the  germs  re- 
mains sufficiently  powerful  to  continue  the  destruction  in  the  direction  of  least 
resistance.  Sometimes,  owing  to  the  presence  of  dense  sheets  of  fascia,  the  pus 
spreads  laterally  for  immense  distances  among  the  tissues  ;  but  sooner  or  later 
its  course  turns  towards  the  surface  ;  the  skin  or  mucous  membrane,  as  the 
case  may  be,  gives  way,  and  the  abscess  breaks  and  discharges  its  contents. 

When  the  nutrition  of  the  tissues  is  impaired  by  intemperance  or  pro- 
longed residence  in  foul  air ;  in  pytemia ;  and  during  convalescence  from 
exhausting  illnesses,  suppuration  sometimes  occurs  without  local  injury.  The 
capillaries  are  plugged  with  micro-organisms  at  some  small  spot,  and  the 
walls  of  the  vessels  themselves  are  the  first  to  perish  and  melt  away.  In 
such  cases  as  these,  or  when  the  streptococcus  pyogenes  gains  early  access 
to  the  lymphatic  spaces  and  spreads  through  them  before  the  tissues  can 
resist,  a  pyogenic  membrane  is  never  formed  ;  the  suppuration  is  diffuse  ; 
the  strength  of  the  tissues  is  so  enfeebled  that  they  disappear  before  the 
invadmg  germs,  unable  to  protect  themselves  by  a  barrier  of  any  kind. 

Abscess,  or  Ciecumsceibed  Suppueation 

Abscesses  are  acute  or  chronic  according  to  the  intensity  of  the  symptoms 
by  which  they  are  attended,  and  the  rapidity  with  which  they  spread.  The 
latter  are  probably  due  to  the  same  causes  as  the  former,  acting  under  less 
favourable  conditions.  Those,  however,  that  result  from  the  softening  and 
liquefaction  of  masses  of  caseous  material  must  be  distinguished  ;  they  are 
always  associated  with  the  presence  of  specific  germs,  and  for  a  long  time, 
at  least  so  long  as  they  are  chronic,  do  not  contain  true  pus.  It  must  be 
admitted  that  it  is  not  always  easy  to  draw  a  definite  line  between  them. 

Pus  from  an  acute  abscess  in  an  otherwise  healthy  person,  is  a  thick, 
creamy,  opaque,  yellowish-white,  or  greenish  fluid,  with  an  alkaline  reaction 
and  a  specific  gravity  of  1030  to  1035.  Its  colour  is  due  to  the  presence  of 
small  quantities  of  altered  hfemoglobin  ;  when  it  is  red  and  mixed  with 
blood  it  is  known  as  sanious  ;  if  it  is  thin  and  watery  it  is  called  ichorous. 
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and  curdy  when  mixed  with  flakes  of  caseous  material.  Sometimes,  when 
it  comes  from  a  mucous  membrane,  it  is  known  as  muco-pus ;  it  may  be 
infective  from  the  presence  of  micro-organisms,  and  sometimes  specific  when 
it  conveys  the  germs  that  give  rise  to  definite  diseases.  In  the  neighbour- 
hood of  the  ahmentary  canal  it  not  unfrequently  has  a  peculiarly  offensive 
odour,  although  there  is  no  direct  communication,  and  the  same  thing  is 
often  noticed  in  connection  with  dead  bone.  In  a  few  rare  instances  its- 
colour  is  blue,  owing,  in  all  probability,  to  the  accidental  presence  of  a  special 
organism  {micrococcus  cyaneus). 

It  consists  of  pus-corpuscles  mixed  with  germs,  floating  in  a  highly  albu- 
minous fluid.  The  corpuscles  themselves  are,  some  of  them,  identical  with 
leucocytes,  and  these  are  alive,  capable  of  amoeboid  movements,  but  the  vast 
majority  are  dead.  They  are  round,  slightly  irregular  on  the  surface,  about 
i^-swo  of  fill  iiich  in  diameter,  and  graniilar.  The  nucleus  is  generally  bifid 
or  trifid,  and  sometimes  actually  divided  into  two  or  three.  The  granules  are, 
many  of  them,  soluble  in  acetic  acid,  so  that  when  this  is  added  the  outline 
of  the  nucleus  becomes  more  distinct  ;  but,  after  the  pus  has  been  some  time 
in  existence  they  chiefly  consist  of  fat.  In  very  old  collections,  fatty  degene- 
ration is  complete,  the  corpuscles  are  entirely  broken  up,  and  nothing  is  left 
but  a  thick,  putty-like,  caseous  material  mixed  with  cholesterin  crystals.  The 
germs,  for  the  most  part,  are  streptococci  or  staphylococci.  The  fluid,  unlike 
plasma,  has  no  power  of  coagulating  ;  it  contains  a  large  quantity  of  albumin 
and  chloride  of  sodium,  with  small  amounts  of  leucin,  tyrosin,  and  other 
substances.  Lime-salts  and  phosphates  ai'e  present  to  a  considerable  extent, 
chiefly  in  the  corpuscles. 

When  suppuration  is  very  acute,  shreds  and  sloughs  composed  of  the 
denser  tissues,  such  as  fascife  and  tendons,  are  usually  found  floating  in  the 
pus;  their  vitality  naturally  is  low,  and  the  inflammation  round  them  has 
killed  them  cn  masse — in  other  words,  they  are  examples  of  necrosis  and 
inflammatory  gangrene  on  a  small  scale.  Had  they  been  of  looser  texture 
and  more  vascular  they  would  have  melted  away,  digested  by  the  peptonising 
action  of  the  cocci,  and  helped  to  form  the  albummous  fluid. 

Symptoms.  Local. — These  at  first  are  the  same  as  those  of  inflammation, 
well-marked  in  the  acute  form,  very  indistinct  in  the  chronic  ones.  Then,  as 
fluid  begins  to  make  its  appearance,  the  character  of  the  swelling  changes. 
At  the  commencement,  if  it  is  near  the  skin,  it  is  bright  red  and  firm  to  the 
touch ;  the  surface  is  shining  and  pits  on  pressure  {inflammatory  oidema) 
and  the  depression  so  formed  is  well-defined  and  is  slow  in  filling  up  again. 
By  degrees,  as  the  foci  run  together  and  the  pus  begins  to  collect,  the  centre 
becomes  softer  and  more  dusky  ;  the  abscess  is  pointing  ;  then  the  skin  near 
the  middle,  where  it  is  most  undermined,  bulges  out  a  little  ;  the  cuticle  peels 
oft" ;  suddenly  a  small  round  opening  makes  its  appearance,  and  the  pus  is 
discharged.  In  many  cases,  shortly  before  this  happens  a  soft  circular  spot 
with  sharply  defined  edges  is  felt  on  gently  passing  the  finger  over  the  surface, 
marking  infallibly  the  part  through  which  the  pus  will  make  its  way. 

When  the  abscess  is  of  any  size,  the  existence  of  fluid  is  detected  by 
what  is  termed  fluctuation — the  wave  felt  by  the  fingers  of  one  hand  when 
pressure  is  made  with  the  other  upon  a  distant  part.  With  large  collections 
of  fluid  this  can  be  made  out  at  once,  the  amount  of  the  displacement  is  so 
great ;  but  with  small  ones,  especially  when  they  are  deep-seated  or  tied 
down  by  unyielding  sheets  of  fascia,  it  is  often  a  matter  of  extreme  difficulty. 
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At  the  same  time  it  is  impossible  to  overrate  its  importance.  The  further 
apart  the  fingers  of  the  two  hands  can  be  placed  the  better.  The  pulps,  not 
the  tips,  should  rest  upon  the  skin ;  two  should  be  used  if  possible,  but  in 
many  instances  there  is  only  room  for  one  of  each  hand  ;  those  of  the  one 
should  maintain  a  slight  but  perfectly  uniform  pressure  upon  the  skin,  those 
of  the  other  should  be  gently  but  firmly  pushed  down  at  short  regular  inter- 
vals, and  before  a  definite  opinion  is  formed  the  action  should  be  reversed. 
Of  course  fluctuation,  even  when  the  diagnosis  is  correct,  can  only  be  taken 
as  a  proof  of  the  presence  of  fluid  ;  it  says  nothing  as  to  its  nature,  which 
may  or  may  not  be  inflammatory. 

In  testing  a  part  of  the  body  in  this  way  there  are  many  sources  of  fallacy. 
An  excellent  imitation  of  fluctuation  is  obtained  over  a  healthy  muscle  if  the 
hands  are  placed  side  by  side  upon  it,  so  that  the  wave  is  transverse.  Soft, 
solid  growths  are  so  perfectly  elastic  that  the  same  sensation  is  produced  over 
them,  and,  though  the  distinction  is  of  less  importance  as  suppuration  is 
almost  sure  to  follow,  areolar  tissue  infiltrated  with  inflammatory  oedema 
often  fluctuates  distinctly ;  fluid  is  actually  present,  but  instead  of  being 
confined  in  one  central  cavity,  it  is  spread  about  in  the  loosely  woven  and 
softened  network  of  fibres.  In  deep-seated  abscesses,  especially  those  which 
are  tied  down  beneath  dense  sheets  of  fascia,  as  in  acute  periostitis,  the 
oedematous  swelling  in  the  looser  and  more  superficial  tissue  is  so  great  that 
this  false  sense  of  fluctuation  is  all  that  can  be  felt.  As,  however,  in  itself 
it  is  almost  diagnostic  of  the  condition  beneath,  this  is  of  less  importance. 

In  addition  to  this  the  character  of  the  pain  changes  as  suppuration 
sets  in.  Throbbing  is  met  with  under  other  conditions,  but  it  is  seldom  or 
never  absent  when  pus  is  forming  rapidly,  especially  if  it  is  tightly  bound 
down,  and  tenderness  too  often  becomes  much  more  distinct  and  localised. 

Constitutional. — The  fever  thsit  attends  the  formation  and  discharge  of 
pus  is  in  many  respects  highly  characteristic. 

At  the  commencement  this  is  very  often  a  rigor  or  shivering  fit.  This 
begins  with  a  strange  sense  of  chilliness,  or  actual  cold,  which  may  last  only 
a  few  minutes,  or  may  continue  half  an  hour.  At  the  same  time  there  is  a 
feeling  of  extreme  prostration.  The  skin  is  pale,  livid,  and  rough;  the  face 
is  pinched  ;  the  eyes  are  sombre  and  su.rrounded  by  dusky  rings  ;  the  respi- 
ration is  hurried  and  shallow ;  and  the  pulse  small,  frequent,  and  feeble. 
Even  at  this  time  the  temperature  is  higher  than  normal ;  the  rise  begins 
before  the  shivering,  continues  all  through  it  (so  that  while  the  teeth  are 
chattering,  the  skin  is  scorching),  and  through  the  period  of  dry  burning  heat 
afterwards,  until  sometimes  it  reaches  106°  F.  As  soon  as  it  ceases,  profuse 
perspiration  sets  in,  the  temperature  begins  to  fall ;  the  face  becomes  flushed ; 
the  involuntary  muscular  fibre  in  the  skin  relaxes  ;  the  natural  texture  re- 
turns ;  and  there  is  a  sensation  of  profound  relief,  although  the  weakness 
and  exhaustion  afterwards  are  often  extreme.  Not  unfrequently  a  herpetic 
eruption  makes  its  appearance  round  the  lips  the  day  after  a  rigor,  and  in 
some  cases  spreads  over  the  lower  part  of  the  face. 

Typical  rigors  are  by  no  means  confined  to  the  onset  of  suppuration.  They 
occur  at  the  commencement  of  many  of  the  specific  fevers,  and  in  pneumonia 
and  pyemia.  The  first  passage  of  an  instrument  down  the  urethra  may  cause 
one  ;  or  the  first  micturition  after  an  operation.  Those  who  suffer  from  ague 
are  particularly  susceptible  to  the  urethral  form,  but  nothing  of  the  kind  has 
been  proved  in  reference  to  others.  In  children  vomiting  and  convulsions  occur 
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instead,  and  in  acute  catarrhal  inflammation,  and  sometimes  in  otlier  forms, 
there  is  a  succession  of  slight  chills,  lasting  for  many  hours,  instead  of  one 
definite  one.  The  ultimate  cause  is  unknown.  No  doubt,  from  the  symp- 
toms, they  are  due  to  the  action  of  the  nervous  system,  the  medulla  oblongata 
and  the  higher  centres  that  control  the  production  of  heat  in  particular,  but 
it  is  not  known  what  the  stimulus  is  nor  how  it  acts.  The  suppurative  rigor 
and  that  which  heralds  acute  specific  fevers  may  be  caused  by  the  absorption 
of  some  poison  into  the  blood ;  and  Harrison  believes  that  this  is  true  of 
urethral  ones  as  well,  the  ptomaines  present  in  the  urine  being  absorbed 
through  abrasions  of  the  mucous  membrane  after  micturition  ;  but  it  is  more 
probable  that  these  are  due  to  reflex  irritation,  whatever  may  be  the  cause  of 
the  others. 

The  subsequent  course  of  the  fever  in  acute  suppuration  depends  upon  the 
amount  of  absorption.  In  deep-seated  inflammation  the  temperature  fre- 
quently continues  to  rise  until  the  wall  of  granulation-tissue  is  established  ; 
then  it  usually  drops  slightly  of  a  morning  (rarely  a  degree),  rising  again  to 
its  former  level  of  an  evening.  As  soon  as  the  abscess  is  opened  and  tension 
relieved,  absorption  ceases  altogether,  the  temperature  falls  to  the  normal, 
and  if  the  drainage  is  what  it  ought  to  be,  and  decomposition  does  not  occur, 
it  does  not  rise  again. 

Suppurative  fever  must  be  distinguished  from  septic  fever,  although  the 
two  often  occur  together. 

If  the  suppurative  variety  occurs  alone,  it  pursues  the  course  already  de- 
scribed, the  severity  depending  upon  the  tension.  Sometimes,  therefore,  as 
in  thecal  abscess  or  whitlow,  although  the  amoimt  of  pus  is  very  small,  the 
constitutional  symptoms  are  exceedingly  severe. 

If  the  two  are  present  together  they  cause  hectic,  the  temperature  con- 
tinues to  rise  of  an  evening  (although  it  may  be  normal  of  a  morning),  and 
the  strength  of  the  patient  fails  until,  if  the  cause  is  not  removed,  death 
ensues  from  exhaustion. 

If  septic  fever  occurs,  suppuration  is  sure  to  follow,  unless  the  case 
proves  fatal  too  soon.  In  a  recent  wound — a  coinpound  fracture,  for  example — 
in  which  the  planes  of  cellular  tissue  up  and  down  the  limb  are  filled  with 
extravasated  blood,  traumatic  fever  sets  in  first,  with  or  without  shock.  Then, 
if  decomposition  takes  place,  septic  fever  follows,  the  limb  becomes  red  and 
swollen,  the  temperature  rises,  delirium  sets  in,  and  the  patient  may  die  from 
acute  blood-poisoning  before  there  is  time  for  suppuration.  If  he  escapes  this, 
the  pyogenic  organisms  gain  access  to  the  part,  the  tissues,  injured  already 
by  the  action  of  the  septic  poison,  melt  away  as  pus,  and  in  five  or  six  days 
the  fever  begins  to  assume  the  suppurative  type.  After  a  time,  unless  the 
result  is  fatal  in  the  meanwhile  from  exhaustion  and  hectic,  the  structural 
elements  around  regain  their  strength,  a  barrier  of  granulation-tissue  is 
thrown  out,  the  temperature  falls  of  a  morning,  although  it  still  continues  to 
rise  in  the  evening;  and  by  degrees,  if  no  further  injury  is  inflicted,  the 
suppurating  area  contracts,  the  absorption  of  the  products  of  decomposing 
pus  ceases,  and  the  fever  subsides. 
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Vaeieties  op  Abscess 

Acute  or  Phlegmonous  Abscess.— This  is  usually  taken  as  tlie  type  of 
an  abscess.  All  the  symptoms  are  present,  constitutional  as  well  as  local, 
and  tliey  are  severe  in  proportion  to  its  size  and  the  degree  of  tension. 
Throbbing  pain,  heat,  swelling,  redness,  and  fever  are  well  marked ;  inflam- 
matory oedema  is  always  present  over  it,  and  fluctuation  makes  its  appearance 
at  an  early  period,  varying,  of  course,  according  to  the  depth.  If  it  is  not 
opened  it  makes  its  way  in  the  direction  of  least  resistance,  undermines  the 
skin,  and  bursts  ;  the  cavity  contracts  at  once,  and  unless  some  cause,  such 
as  a  foreign  body  or  a  piece  of  dead  bone,  keeps  up  the  irritation,  the  granu- 
lations fall  together  as  it  collapses,  and  repair  is  completed  in  a  very  short 
time  by  their  organisation. 

Metastatic  abscesses  are  a  variety  of  the  acute  form  occurring  in  connec- 
tion with  pytemia.  -They  are  sometimes  described  separately  because  of  their 
distinctly  embolic  origin  :  but  if  the  view  that  suppuration  is  due  to  the  action 
of  cocci,  conveyed  to  a  distant  part  of  the  body,  sometimes  at  least,  by  the 
blood-stream,  is  correct,  the  distinction  does  not  appear  a  material  one. 

Caseous  abscesses  are  due  to  the  breaking  down  of  old  tubercular,  syphilitic, 
or,  in  rare  instances,  epitheliomatous  deposits.  They  are  most  common  in 
connection  with  tubercular  disease  of  the  bone,  especially  of  the  spinal  column ; 
but  they  often  originate  in  the  lymphatic  glands  or  the  subcutaneous 
tissues — in  any  place,  in  short,  in  which  a  caseous  deposit  is  found.  Cocci 
are  never  present  so  long  as  they  are  chronic  ;  and  the  material  they  are 
filled  with,  although  it  resembles  pus  in  external  appearance,  contains  very 
few  pus-corpuscles,  and  consists  chiefly  of  broken-down  fatty  debris  mixed 
with  fluid.  Specific  bacilli  may  be  found  occasionally  in  the  tubercular 
variety,  but  much  more  frequently  prolonged  search  has  failed.  From  the 
fact,  however,  that  pus  of  this  description,  if  inoculated  under  suitable  con- 
ditions, almost  invariably  causes  local  or  general  tuberculosis,  it  is  believed 
that  the  spores,  at  least,  must  be  present,  although  it  may  not  be  possible  tO' 
demonstrate  them  under  the  microscope.  Abscesses  of  this  description  not 
unfreqaently  attain  an  enormous  size  without  their  existence  being  known. 
There  is  no  pain  in  connection  with  them,  nor  any  fever  so  long  as  they  are- 
chronic.  They  are  too  deep-seated  in  most  cases  to  cause  any  redness  of  the 
skin  or  swelling  ;  and  it  is  not  until  they  have  lasted  perhaps  for  months, 
and  have  destroyed  the  tissues  round  them  for  immense  distances,  that  they 
at  length  approach  the  surface.  Even  then  the  soft  parts  over  them  show  no 
sign  of  active  inflammation.  The  skin  either  remains  entirely  unchanged, 
or  very  slowly  becomes  thinned,  reddened,  and  softened,  until  at  length  it  gives 
way.  The  walls  of  these  abscesses,  especially  the  older  parts,  are  usually 
dense  and  hard,  containing  few  vessels,  and  lined  with  a  layer  of  cheesy 
debris ;  they  do  not  collapse  and  cohere  like  those  of  acute  ones,  and  this  is 
one  of  the  chief  difficulties  in  treating  them.  The  cavity,  too,  is  often  of  the- 
most  irregular  shape,  with  large  offshoots  running  in-all  directions  and  crossed 
by  bands  and  septa,  many  of  which  contain  important  vessels  and  nerves. 
In  short,  they  are  so  altogether  different  from  acute  abscesses  in  their  con- 
tents, character,  and  behaviour,  that,  except  as  a  matter  of  convenience,  they 
should  not  be  classed  with  them.  Even  their  termination  is  different.  It 
very  rarely  happens  that  acute  abscesses  dry  up  or  disappear.    With  these 
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this  ending  is  not  at  all  uncommon.  The  fluid  is  gradually  absorbed  :  the 
caseous  material  becomes  more  and  more  inspissated  ;  and  at  length  it  under- 
goes calcification,  nothing  being  left  but  a  dense,  chalk-like  substance,  lying 
in  the  centre  of  a  capsule  of  fibrous  tissue. 

Unfortunately  this  termination  cannot  be  relied  upon.  If  left,  caseous 
abscesses  for  the  most  part  only  grow  larger  and  larger,  destroying  more  and 
more,  and  becoming  more  complicated  in  shape,  until  either  they  break,  or, 
from  some  accidental  cause,  the  cocci  of  true  suppuration  gain  access  to  them, 
and  they  become  acute. 

Chronic  abscesses  that  are  not  of  tubercular  origin  are  much  more  rare, 
but  occasionally  they  are  found — in  the  breast,  for  example — or  locked  in  the 
interior  of  a  bone.  The  irritant  that  has  caused  them  has  been  of  very  slight 
intensity,  and  the  tissue  in  which  they  lie  has  surrounded  them  with  a  capsule 
so  hard  and  dense  that  escape  is  out  of  the  question.  Sometimes  these, 
especially  when  they  occur  in  bone,  are  the  source  of  severe  pain. 

Besiducil  abscesses  are  akin  to  these,  although  many  of  them  probably  are 
tubercular.  Typical  ones  are  met  with  in  old  cases  of  joint-excision.  Years 
after  the  operation  an  abscess,  often  of  very  large  size,  forms  rather  rapidly 
in  the  cicatrix.  It  may  be  due  to  an  old  tubercular  focus  which  has  been  left 
behind  suddenly  waking  up  again  after  some  slight  injury  ;  or  to  the  fact  that 
extensive  masses  of  cicatricial  tissue  are  very  poorly  nourished,  and  very  prone 
to  break  down  from  trivial  causes.    The  prognosis  is  always  good. 

Cold  or  congestive  abscesses  are  usually  met  with  in  connection  with  the 
lymphatic  glands,  generally  in  the  axilla  or  the  groin.  The  patient  has  been 
out  of  health  for  some  time,  and  has  received  some  slight  scratch  or  bruise. 
A  few  days  afterwards,  perhaps  when^  the  original  injury  is  well  and  forgotten, 
a  certain  degree  of  stiffness  is  felt,  and  suddenly  a  huge  swelling  is  discovered, 
very  soft,  fluctuating,  and  painless,  with  but  little  sign  of  fever  or  inflamma- 
tion. The  contents  are  usually  thin  and  rather  oily,  and  not  unfrequently  it 
takes  a  long  time  for  the  patient  to  recover. 

Tymjjanitic  cobsccsses,  containing  gas  as  well  as  pus,  are  occasionally  met 
with  in  the  neighbourhood  of  the  alimentary  canal,  not  necessarily  in  con- 
nection with  the  intestine,  though  this  is  very  commonly  the  case. 

Diffuse  snpiyiLration  is  only  met  with  when  the  action  of  the  poison  is 
very  intense,  or  the  resistance  of  the  tissues  exceedingly  feeble,  and  is  usually 
associated  with  streptococci,  as  well  as  staphylococci.  The  symptoms  of 
inflammation  may  be  well-marked,  but  not  unfrequently  they  are  altogether 
concealed,  the  fever  assuming  a  typhoid  or  adynamic  type,  and  the  nervous 
system  being  so  overpowered  that  pam  is  scarcely  felt. 

Diagnosis. — If  the  part  involved  is  superficial,  and  the  signs  of  inflam- 
mation are  distinct,  there  is  little  or  no  difficulty  ;  when  the  converse  of  this 
is  the  case,  it  may  be  impossible.  The  occurrence  of  a  rigor  ;  the  presence  of 
throbbing  pain,  and  of  inflammatory  cedema  ;  a  softer  spot  appearing  in  the 
middle  of  a  mass  of  hardened  tissue  ;  and  the  sensation  of  fluctuation,  are  the 
most  important  diagnostic  signs  ;  but  any  of  these  may  be  absent,  or  even  all 
of  them  ;  and  it  must  always  be  remembered  that  fluctuation  only  indicates 
the  presence  of  fluid,  and  of  itself  gives  not  the  slightest  clue  as  to  its  nature. 
In  cases  of  doubt,  and  particularly  where  the  diagnosis  has  to  be  made  from 
cysts  or  soft  solid  growths  (which  may  be  attended  by  all  the  signs  of  inflam- 
mation— hectic,  local  heat,  redness,  sw.elling  and  pain),  it  is  advisable  to 
make  use  of  an  exploring-needle  (grooved  so  that  fluid  can  escape  along  it) 
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or  a  long  fine  trocar  and  cannula.  Very  little  harm  can  be  done  with  either 
of  these,  if  carefully  used ;  the  liver,  for  example,  may  be  punctured  in  all 
directions,  almost  with  impunity  ;  and  the  result  can  be  relied  upon.  Even 
in  those  cases  in  which  a  caseous  mass  prevents  the  exit  of  any  fluid,  evidence 
of  its  presence  may  generally  be  found  at  the  end  of  the  cannula  when  it  is 
withdrawn. 

Treatment. — 1.  Acute  Abscesses. — Preventive  measures  may  be  tried  first ; 
but,  as  a  rule,  if  there  are  fair  grounds  for  suspecting  suppuration,  the  sooner 
an  incision  is  made  the  better.  In  cases  in  which  pain  is  severe  and  tension 
liigh  (as  in  whitlow,  acute  periostitis,  and  phlegmonous  inflammation  of  the 
cellular  tissue)  it  is  certainly  not  advisable  to  wait.  Free  incision  is  the 
best  prevention. 

Incision  is  the  only  method  of  treatment.  If  the  abscess  is  pointing,  or 
if,  short  of  this,  there  is  one  spot  more  tender  than  another,  or  at  which 
the  skin  is  more  adhereiit  or  oedematous,  the  question  of  locality  is  settled. 
Where  there  is  no  indication  of  this  kind,  either  the  most  dependent  part  is 
selected,  or  that  which  appears  advisable  for  anatomical  reasons.  Superficial 
veins  and  nerves,  for  example,  should  be  avoided  ;  natural  folds  of  the  skin 
selected  as  far  as  possible  ;  and,  above  all,  especial  attention  paid  to  the  depth, 
position,  and  direction  of  the  more  important  structures,  such  as  vessels  and 
ducts.  If  an  incision  must  be  made  in  their  neighbourhood,  it  should  be 
parallel  to  them. 

No  plunge  should  be  made  in  opening  an  abscess.  The  spot  is  selected,, 
and  the  scalpel  or  abscess-knife  introduced  perpendicularly  until  either  the 
sense  of  resistance  ceases,  or,  when  the  blade  is  slightly  rotated,  the  pus 
wells  up  round  it.  Sufficient  length  is  obtained  in  cutting  outwards.  Deep 
abscesses,  lying  among  important  structures,  are  opened  either  by  dissection 
or  by  Hilton's  method.  If,  for  example,  there  is  suppuration  beneath  the 
deep  cervical  fascia,  and  the  position  of  the  vessels  is  uncertain,  an  incision 
half  or  three-quarters  of  an  inch  in  length  is  made  through  the  super- 
ficial structures,  and  a  steel  director  pushed  into  the  most  prominent  part 
of  the  swelling.  As  soon  as  it  reaches  the  fluid,  a  little  escapes  along  the 
groove.  Then  a  pair  of  dressing-forceps,  with  the  blades  closed,  is  passed 
along  the  director,  and  the  wall  of  the  abscess,  and  the  structures  over  it, 
torn  as  far  as  may  be  necessary  by  separating  the  handles. 

An  abscess  should  never  be  squeezed  ;  it  only  makes  the  granulations 
bleed.  If  the  sac  is  small  and  the  tension  high,  the  contents  are  soon  forced 
out  by  the  neighbouring  structures  ;  and  if  the  incision  is  of  proper  size 
and  in  proper  position  the  cavity  is  obliterated  almost  at  once.  All  that  is 
required  is  an  absorbent  dressing  to  take  up  the  excess  of  fluid  that  is  secreted 
at  first,  owing  to  the  sudden  removal  of  the  tension  from  the  vessels  in  the 
newly  formed  granulation-tissue. 

When  the  abscess  is  deep-seated  or  complicated  in  shape,  this  is  not 
enough.  If  it  lies  beneath  a  layer  of  fascia,  or  if  the  surrounding  structures 
have  been  much  displaced  by  its  pressure,  the  deep  wound,  when  the  tension 
is  relieved,  does  not  correspond  to  the  superficial  one.  The  opening  is 
valvular  and  the  contents  cannot  escape  freely.  In  this  difficulty  a  drainage- 
tube  must  be  used. 

The  best  are  simply  lengths  of  red  rubber  tubing  kept  ready  in  a  five  per 
cent,  carbolic  solution.  The  size  selected  depends,  to  some  extent,  upon  that 
of  the  abscess  and  the  character  of  its  contents,  but,  as  a  rule,  the  larger  the 
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better.  Small  ones  soon  become  blocked  and  increase  tenfold  the  danger 
they  are  intended  to  prevent.  Nothing  is  more  common  than  to  see  a  gush 
of  fluid  when  they  are  withdrawn.  The  walls  must  be  flexible,  but  firm 
enough  to  maintain  the  patency  of  the  interior,  and  openings  must  be  made 
in  them  here  and  there.  The  deep  end  is  passed  by  means  of  a  probe  or 
sinus-forceps  quite  to  the  farther  limit  of  the  sac  :  the  superficial  one  is 
just  flush  with  the  skin,  and  is  provided  with  a  ligature  to  secure  it  if  required. 
The  wall  of  an  old  abscess  is  thick  and  rigid  ;  the  structures  roimd  have 
grown  accustomed  to  its  presence,  and  do  not  obliterate  the  cavity  when  the 
tension  is  relieved  ;  and  for  this  reason,  unless  the  freest  possible  exit  is  given 
to  the  contents  by  means  of  a  dependent  opening  and  a  large  drainage-tube, 
some  is  sure  to  remain  behind  and  decompose. 

In  large  abscesses  it  is  advisable  to  make  two  openings  and  pass  a  drain- 
age-tube right  through.  After  two  or  three  days  it  may  be  withdrawn,  and 
two,  one  at  each  opening,  substituted  for  it.  As  the  structures  round  recover 
themselves  and  become  pressed  together,  the  middle  portion  of  the  sac  is 
obliterated,  and  when  the  granulation-tissue  begins  to  contract,  the  tubes 
are  gradually  forced  out. 

Wood-wool,  or  moss,  impregnated  with  corrosive  sublimate  is  a  most 
efficient  dressing,  but  any  other  substance  that  is  sufficiently  absorbent  and 
capable  of  preventing  putrefaction  may  be  used  instead.  The  dressing  should 
be  thick  and  cover  some  distance  round  ;  the  compression  helps  the  abscess 
to  contract,  keeps  the  part  at  rest,  and  maintains  an  even  temperature.  The 
frequency  with  which  it  is  changed  depends  upon  the  amount  of  discharge; 
in  many  cases  a  single  dressing  is  sufficient.  The  temperature,  if  the  abscess 
is  drained  thoroughly,  falls  at  once  to  normal ;  if  it  rises  above  99°,  at  any 
rate  on  more  than  one  evening,  it  is  almost  certain  that  the  exit  is  not  free. 

Metastatic,  residual,  and  cold  or  lymphatic  abscesses  present  no  pecu- 
liarities. Chronic  ones,  locked  in  bone,  naturally  require  special  treatment. 
If  suppuration  is  dift'use,  free  drainage  is  even  more  imperative  than  when  it 
is  circumscribed  ;  it  is  just  possible  that  relieving  the  tissues  of  the  additional 
irritation  of  tension  may  turn  the  scale  in  tlieir  favour,  and  enable  them  to 
throw  out  a  protecting  barrier  ;  but  it  must  be  remembered  that  in  these  cases 
there  is,  as  a  rule,  progressive  inflammation  to  deal  with  as  well. 

2.  Caseous  Abscesses. — The  treatment  of  caseous  or  tubercular  abscesses 
requires  special  mention.  An  acute  abscess,  unless  there  is  some  complica- 
tion present,  discharges  itself  of  all  its  contents  as  soon  as  the  tension  is 
relieved,  and  organisation  begins  at  once.  In  these,  on  the  other  hand,  the 
reparative  power  of  the  tissues  is  very  feeble,  the  walls  are  dense  and  rigid, 
so  that  they  do  not  collapse,  and  the  caseous  debris,  especially  the  more  solid 
part,  has  a  great  propensity  for  clinging  to  the  interior.  In  other  words,  even 
when  they  are  small  it  is  not  easy  to  procure  free  and  efficient  drainage  ; 
when  they  are  of  large  size,  as  in  the  case  of  many  spinal  abscesses,  and 
divided  into  a  series  of  successive  chambers  by  septa  springing  from  the  walls, 
or  provided  with  offshoots  spreading  in  all  directions,  the  difficulty  becomes 
a  very  serious  one. 

Formerly  it  was  the  practice  to  leave  abscesses  of  this  kind  severely  alone 
as  long  as  possible,  more  especially  as,  in  a  certain  small  proportion,  the 
caseous  material  gradually  dried  up,  and  either  became  absorbed  altogether 
or  converted  into  a  calcareous  mass.  Now,  on  the  other  hand,  it  is  recognised 
than  the  earlier  such  an  abscess  is  emptied  the  better  the  prospect  of  speedy 
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recovery,  and  the  less  tlie  risk  of  its  proving  ultimately  a  focus  for  tubercular 
dissemination. 

Many  of  them  occur  under  conditions  that  necessitate  special  treatment. 
Such,  for  example,  are  the  caseous  foci  found  in  tubercular  epididymitis  and 
in  so-called  strumous  disease  of  joints.  Others — those,  for  instance,  that  are 
met  with  in  lymphatic  glands  or  in  the  cancellous  tissue  at  the  epiphysial 
-ends  of  the  long  bones — may  be  very  briefly  dismissed  ;  they  should  be  opened 
as  thoroughly  as  possible ;  the  lining  of  granulation -tissue,  covered  with 
caseous  material  and  infiltrated  with  tubercle,  scraped  out  with  a  Volkmann's 
spoon,  and  iodoform  dusted  over  the  interior.  The  difficulty  is  in  dealing 
with  the  large  ones,  which  cannot  be  treated  in  this  fashion. 

Aspiration  is  harmless  and  sometimes  succeeds.  The  instrument  ordi- 
narily used  is  a  modification  of  Dieulafoy's,  consisting  of  an  exhausting- 
syringe  or  glass  receivei,  and  a  trocar  and  cannula  so  contrived  that  the 
former  can  be  withdrawn  and  the  latter  brought  into  connection  with  the 
receiver  without  destroying  the  vacuum.  Care  must  be  taken  that  the 
instrument  is  absolutely  clean  (I  prefer  to  have  all  cannulse  boiled  in  liquor 
potassfe  in  a  test-tube  just  before  using  ;  no  oil  then  is  required)  ;  the  open- 
ing should  be  valvular,  and  the  trocar  should  reach  well  into  the  cavity  before 
it  is  withdrawn  and  the  connection  established.  No  attempt  is  made  to 
empty  the  abscess  ;  as  a  matter  of  fact  it  cannot  be  done  ;  a  large  amount  of 
the  caseous  material  clings  obstinately  to  the  wall,  and  if  it  is  detached 
blocks  the  cannula  ;  and  great  care  should  be  taken  not  to  make  the  granula- 
tions bleed,  either  by  bringing  the  end  of  the  instrument  into  contact  with 
them  or  reducing  the  tension  too  rapidly.  The  vacuum  should  be  maintained 
as  the  needle  is  withdrawn,  for  fear  of  its  leaving  some  of  the  caseous  debris 
in  the  wound.  As  the  abscess  is  not  emptied,  the  beneficial  effect  must  be 
due  to  the  relief  of  the  tension  ;  sometimes  absorption  and  condensation 
follow ;  much  more  frequently  the  cavity  slowly  refills.  If  the  aspirator  is 
used  more  than  two  or  three  times,  the  openings  fail  to  heal ;  a  little  thin 
serum  escapes  from  them,  the  margins  begin  to  ulcerate,  and  the  contents 
slowly  drain  away. 

Small  abscesses  are  sometimes  emptied  in  this  way,  or  with  a  trocar  and 
cannula,  and  then  injected  with  an  emulsion  of  iodoform  in  glycerine  (one 
in  ten)  or  a  five  per  cent,  solution  of  the  same  drug  in  ether.  The  former  is 
especially  recommended,  as,  owing  to  its  high  specific  gravity,  it  sinks  down 
through  the  caseous  debris  which  collects  upon  the  floor,  and  penetrates 
to  the  granulations  ;  but  there  is  some  risk  of  iodoform-poisoning. 

Large  abscesses — those,  for  example,  in  connection  with  disease  of  the 
spine — must  be  opened  and  drained.  Two  incisions  are  always  advisable — one 
at  the  most  dependent  part,  the  other  as  near  the  seat  of  disease  as  practicable. 
Sometimes,  when  there  are  large  outlying  pouches,  a  third  is  required.  The 
interior  should  be  explored  with  the  finger,  to  ascertain,  as  far  as  possible, 
its  extent,  and  whether  the  disease  which  has  given  rise  to  it  is  within  reach 
of  treatment,  but  it  should  not  be  scraped  out,  for  fear  of  hfemorrhage  and 
of  damaging  important  structures  running  in  the  wall  or  across  the  cavity, 
or  washed  out  with  antiseptics.  Then  a  very  large  drainage-tube  should 
be  inserted,  or,  if  necessary,  more  than  one,  and  absorbent  dressings  applied. 
If  the  drainage  is  thorough,  the  caseous  material  that  clings  to  the  wall  is 
thrown  off  by  the  granulations  with  the  serum  that  exudes  from  them  ;  the 
amount  of  discharge  is  reduced  to  a  few  drachms  of  turbid  fluid,  and  gra- 
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dually,  as  the  structures  round  collapse  upon  the  cavity,  all  the  outlymg  parts 
close  up,  leaving  only  one  sinus,  leading,  by  as  straight  a  route  as  possible, 
down  to  the  seat  of  disease. 

When  this  is  not  feasible,  Hamilton's  method  of  irrigation  with  chloride 
of  zinc  (one  part  in  200)  may  be  adopted.  A  rubber  tube,  with  a  single 
opening  in  the  side,  is  passed  across  the  abscess-cavity  ;  one  end  is  con- 
nected with  an  irrigating  can,  the  other  with  a  receiver,  and  the  fluid  (which 
is  quite  inert  as  a  germicide)  is  allowed  to  flow  through  drop  by  drop,  the 
rate  being  regulated  by  means  of  a  stop-cock.  After  a  week  the  openings 
begin  to  leak,  and  then  the  continuous  irrigation  can  be  dispensed  with  ;  the 
cavity  throws  off  the  inner  lining  in  shreds,  and  gradually  heals  up.  The 
object  is  to  place  the  tissues  under  the  most  favourable  conditions  for  get- 
ting rid  of  the  noxious  material  that  lines  the  cavity  by  themselves  and  for 
themselves. 

When  efficient  drainage  is  impossible,  so  that  there  must  be  some  residue 
of  dead  putrescible  fluid  in  the  cavity,  or  Hamilton's  plan  is  unsuitable, 
Lister's  method,  or  some  modification  of  it,  may  be  used.  It  aims  at  pre- 
venting the  access  of  the  germs  of  putrefaction,  and  if  it  is  carried  out  at  all,, 
must  be  done  thoroughly.  These  micro-organisms  (unlike  those  of  suppura- 
tion, which  can  be  conveyed  from  one  part  of  the  body  to  another,  and  can 
enter  through  the  alimentary  or  respiratory  tract,  and  cause  the  formation  of 
pus  wherever  they  meet  with  tissues  too  feeble  to  resist  them)  are  unable  to 
act  on  living  tissues  at  all ;  they  must  have  dead  material  at  a  certain  tem- 
perature, and  with  a  certain  amount  of  fluid — conditions  which  are  perfectly 
fulfilled  in  ill-drained  abscesses. 

The  skin  over  and  in  the  neighbourhood  of  the  wound  is  thoroughly 
cleansed  with  an  antiseptic  (carbolic  acid,  5  per  cent.,  is  the  usual  one)  and, 
if  necessary,  shaved  and  purified  from  any  fatty  matter  that  may  adhere  to 
it,  with  ether  or  some  strong  alkali.  The  instruments,  the  hands  of  the 
operator,  the  sponges,  and  everything  that  can  possibly  come  at  all  near  the 
wound,  are  treated  in  the  same  way.  The  air  is  purified  with  a  spray  of  car- 
bolic acid  (though  apparently  this  is  not  regarded  as  of  so  much  importance 
now,  irrigation  being  substituted  for  it  more  or  less),  so  that  the  wound,  the 
hands  of  the  operator  and  his  assistant,  the  drainage-tubes — everything,  in 
short — are  wrapped  in  a  carbolic  cloud  the  whole  time  ;  if  anything,  even  for 
a  moment,  emerges  from  it,  it  must  be  dipped  at  once  in  carbolic  solution 
before  it  is  brought  near  the  wound.  After  the  abscess  is  opened,  and  the 
immediate  discharge  from  it  has  ceased,  a  drainage-tube  is  carried  down  to 
the  bottom  and  secured  in  the  ordinary  manner,  and  then  special  dressings 
are  applied. 

The  wound  itself  is  covered  with  what  is  known  as  protective — oiled  silk 
coated  with  copal  varnish  and  brushed  over  with  dextrin.  This  is  dipped  in 
carbolic  lotion  first.  In  the  case  of  a  recent  wound  it  is  just  large  enough 
to  overlap  the  edges  all  round  and  protect  the  healing  surface  from  the  irri- 
tating effect  of  carbolic  acid.  Over  this  is  laid  a  dressing  of  specially  pre- 
pared gauze.  As  a  rule  it  consists  of  tarlatan  impregnated  with  a  mixture 
of  one  part  of  carbolic  acid,  four  of  resin,  and  four  of  paraffin  :  but  eucalyptus, 
salalembroth,  and  other  substances  are  sometimes  used  instead.  The  dressing 
next  to  the  protective  is  dipped  in  a  solution  of  carbolic  acid  (2^  per  cent.), 
because  when  dry  the  disinfectant  is  not  given  off  readily,  and  a  particle  of 
dust  that  had  escaped  the  spray  might  come  into  contact  with  the  drainage- 
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tube.  Over  this,  covering  the  skin  for  a  long  distance  round,  is  the  superficial 
dressing  ;  eight  layers  of  gauze  (dry,  but  prepared  in  the  same  way)  with, 
beneath  the  outer  layer,  a  piece  of  macintosh  cloth,  so  that  the  discharge 
may  diffuse  itself  over  the  whole  without  coming  into  contact  with  the  air 
at  any  one  spot.  Elastic  bandages  are  used  round  the  edges,  especially 
where,  as  in  the  groin,  there  is  likely  to  be  any  movement ;  gauze  bandages 
for  the  rest.  If  the  surface  is  uneven,  or  if  a  large  amount  of  discharge  is 
expected,  loose  gauze  rolled  up  lightly  is  placed,  as  much  as  may  be  neces- 
sary, between  the  superficial  and  the  deep  dressings. 

The  dressing  is  changed  the  day  following  the  operation,  using  the  same 
precaiations,  and  taking  great  care  not  to  lift  it  up  towards  the  spray,  but 
away  from  it,  so  that  no  unpurified  air  may  enter  beneath.  Afterwards  it 
is  left  until  the  discharge  is  apparent  somewhere  at  the  edge  ;  but  never  for 
more  than  a  week. 

Hectic 

Profuse  and  long-continued  suppuration  is  accompanied  by  a  peculiar 
form  of  fever  known  as  '  hectic'  The  temperature  is  perfectly  regular,  but 
remittent.  In  the  morning  it  is  normal,  or  only  slightly  raised ;  in  the 
evening  it  is  102°,  103°,  or  even  104°  F.  As  the  rise  begins,  always  at  the 
same  time,  there  is  a  sensation  of  heat  and  thirst,  sometimes  preceded  by  a 
chill ;  the  face  becomes  flushed,  especially  the  cheeks,  on  which  there  is 
often  a  bright  red  and  strictly  limited  patch ;  headache  comes  on,  with 
a  feehng  of  extreme  wealaiess  and  depression,  and  the  patient  is  restless  and 
uncomfortable,  tossing  about  in  bed,  unable  to  sleep.  Then  towards  morn- 
ing the  temperature  drops  ;  there  is  profuse  perspiration,  often  soaking  the 
bed-clothes  ;  and  the  patient  falls  into  a  deep  sleep,  which  may  last  till  late 
in  the  day. 

The  pulse  is  always  rapid,  becoming  softer,  smaller,  and  more  frequent 
as  the  case  goes  on.  Emaciation  is  extreme ;  the  eyes  are  sunken  and  bright, 
the  pupils  dilated,  the  skin  anemic,  and  the  tongue  very  red,  especially  at 
the  tip  and  edges.  The  urine  deposits  urates  copiously,  and  diarrhoea  is  of 
common  occurrence  towards  the  end ;  the  strength  fails  rapidly;  the  mind 
begins  to  wander  ;  the  power  of  taking  food  diminishes,  and  at  length  death 
ensues  from  sheer  exhaustion. 

The  most  typical  examples  of  hectic  are  met  with  in  cases  of  empyema  or 
of  large  abscesses  connected  with  the  spine  or  hip  that  have  been  imperfectly 
drained  ;  but  it  may  follow  suppuration  in  any  part  of  the  body.  It  does  not 
occur  before  an  abscess  is  opened,  and  there  is  no  doubt  that  it  is  due  to  the 
absorption  from  the  granulating  surface  of  a  substance  produced  by  the  fer- 
mentation (not  necessarily  putrefactive)  of  the  discharge.  The  greater  the 
amount  of  discharge  and  the  larger  the  absorbing  surface,  the  worse  the 
fever. 

The  treatment  depends  upon  the  cause  ;  if  this  can  be  removed,  the  fever 
ceases  ;  if  it  cannot,  the  course  may  be  delayed,  but  the  end  cannot  be  pre- 
vented. 

The  strength  must  be  supported  by  nourishing  diet,  tonics,  iron,  quinine, 
and  cod-liver  oil.  Stimulants,  especially  port  wine,  are  of  undoubted  use. 
The  diarrhoea  must  be  kept  in  check  by  astringents  and  mineral  acids. 
Opium  should  only  be  given  as  a  last  resource,  to  relieve  pain.  The  night- 
sweats,  which  are  very  weakening,  can  be  checked  by  belladonna  ;  and  the 
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formation  of  aphthous  ulcers  iu  the  mouth  and  on  the  tongue  (which  are 
very  injurious  from  the  pain  they  cause  in  mastication  and  deglutition)  must 
be  prevented  by  means  of  borax  and  chlorate  of  potash. 

Typical  hectic,  with  emaciation,  flush,  and  profuse  night-sweats,  is  met  with 
in  connection  with  many  varieties  of  rapidly-growing  malignant  tumours. 
The  cause  is  not  known. 

Albuminoid  Degeneration 

This  is  one  of  the  consequences  of  prolonged  suppuration  often  associated 
with  hectic.  It  has,  however,  been  known  to  occur  independently  of  the 
formation  of  pus  in  syphilis  and  malaria.  In  surgery,  at  least,  it  is  usually 
met  with  in  connection  with  tuberculous  disease  of  bones  or  joints,  and  as  a 
consequence  of  empyema. 

Morbid  Anatomy. — The  liver,  spleen,  kidneys,  and  the  mucous  mem- 
brane of  the  intestines  are  the  parts  usually  involved.  It  begins  in  the  media 
and  intima  of  the  small  arteries  and  capillaries,  and  spreads  from  them 
to  the  connective-tissue  elements  and  the  unstriped  muscular  fibres.  The 
epithelial  lining  atrophies.  The  substance  of  the  cells  is  changed  into  a 
firm,  homogeneous,  waxy  material,  which  appears  translucent  iu  thin 
sections,  stains  mahogany-brown  with  iodine,  and  red  with  methyl-violet. 
It  is  nitrogenous,  resembles  albumen  in  many  respects,  but  resists  digestion 
and  putrefaction. 

Symptoms. — The  liver  retains  its  shape  more  or  less,  but  slowly  and 
steadily  increases  in  size  until  it  may  reach  into  the  iliac  fossa.  It  is  firm, 
hard,  and  resistant ;  the  edge  can  be  felt  with  unusual  distinctness ; 
there  is  no  pain  or  any  apparent  derangement  of  function.  The  spleen 
enlarges  in  the  same  way.  The  kidneys  show  the  effect  by  the  alteration  in 
the  urine ;  this  increases  in  quantity,  diminishes  in  density,  and  m  the  later 
stages  contains  a  small  amount  of  albumen  and  some  hyaline  casts.  The 
mucous  membrane  of  the  intestine  does  not  become  involved  until  compara- 
tively late,  when  naturally  emaciation  and  diarrhcea  soon  become  prominent 
features. 

The  aspect  of  the  patient  is  characteristic.  There  is  a  peculiar  waxy  pallor 
of  the  face  which  is  unmistakable,  and  is  of  itself  sufficient  to  establish  a 
diagnosis.  In  addition,  the  antemic  condition  of  the  lips,  the  emaciation, 
and  the  protuberant  abdomen,  can  usually  be  recognised  at  once. 

Early  removal  of  the  cause  has  been  followed  by  complete  disajipearance 
of  all  the  symptoms,  so  that,  some  years  after,  no  evidence  of  such  a  change 
could  be  detected.  If  this  is  attempted,  however,  it  must  be  done  before  the 
disease  is  too  far  advanced. 

H^MORKHAGE  INTO  AN  AbSCESS 

Capillary  oozing  is  very  common ;  the  granulations  are  exceedingly 
vascular,  and  the  sudden  relief  of  tension  causes  some  of  the  thin-walled 
vessels  to  give  way  ;  but  it  is  very  rarely  serious.  Usually  it  stops  at  once 
on  exposure  ;  if  it  does  not,  ice  may  be  applied  locally  and  the  part  well 
raised.  In  very  bad  cases  it  may  be  necessary  to  plug  the  cavity  with_  iodo- 
form gauze — but  this  is  very  likely  to  be  followed  by  a  considerable  degree  of 
fever. 

Venous  htemorrhage  rarely  occurs,  except  from  scarlatinal  or  diphtheritic 
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sloughing  in  the  neck.  In  this  case  the  cavity  should  be  thoroughly  dried, 
the  hfemorrhage  being  checked  meantime  by  pressure ;  dusted  well  with 
iodoform,  in  the  hope  of  staying  the  sloughing  ;  and  packed  with  iodoform 
wool  or  gauze  ;  but,  especially  in  the  case  of  the  internal  jugular,  the  pro- 
gnosis is  almost  hopeless.  If  iodoform  fails  or  is  not  at  hand,  turpentine  is 
probably  the  most  efficient  agent. 

Arterial  hfemorrhage  may  occur  under  the  same  conditions,  from  ulcera- 
tion into  the  carotid,  or  in  the  groin  from  the  extension  of  phagedasnic  bubo. 
The  latter  appears  to  have  been  more  common  in  days  gone  by.  Occasion- 
ally it  is  met  with  on  the  extremities,  from  the  pressure  of  drainage-tubes  or 
of  sharp  edges  of  bone.  Foi'tunately  the  hfemorrhage  is  rarely  instantaneous  ; 
in  nearly  every  case  there  is  a  warning.  The  treatment  varies  according  to 
the  circumstances.  In  the  neck,  if  it  is  in  the  carotid  or  one  of  the  branches 
near  the  main  trunk,  this  must  be  ligatured  at  once.  In  the  thigh,  if  only 
a  few  drops  escape-,  cold  and  pressure  may  be  applied ;  but  a  tourniquet, 
unscrewed,  must  be  placed  upon  the  limb  higher  up,  and  a  nurse  or  dresser 
told  off  to  watch ;  and  if  there  is  the  least  recurrence,  no  further  delay  is 
admissible.    In  the  leg,  amputation  is  usually  required. 

The  complication  is  a  rare  one.  I  have  on  several  occasions  seen  arteries 
lying,  exposed  and  beating,  on  the  floor  of  ulcers,  without  haemorrhage  ever 
occurring.  As  the  inflammation  extends  into  the  coats,  the  endothelium 
becomes  affected  and  a  thrombus  forms.  Suppurating  aneurysms  are  by 
no  means  always  followed  by  hfemorrhage.  If,  however,  there  is  a  foreign 
body  cutting  into  the  wall  of  the  vessel,  or  if  the  ulceration  isphagedtenic,  or 
even  septic  and  difi'use,  as  in  those  whose  health  is  broken  down  from  intem- 
perance and  exposure,  the  destruction  may  advance  too  quickly  for  repair,  and 
then  haemorrhage  follows. 

Sinus  and  Fistula 

A  sinus  or  fistula  is  the  suppurating  track  left  by  the  imperfect  healing  of 
an  abscess.  The  distinction  between  the  two  is  not  accurately  kept.  Strictly, 
the  former  has  only  one  opening,  and  that  upon  the  skin ;  but  so  long  as 
there  is  no  communication  with  an  internal  cavity,  or  with  any  of  the  hollow 
viscera  (such  as  the  bladder),  the  number  is  not  material.  A  tubercular 
abscess,  for  example,  may  have  two  or  more  connected  by  channels  running 
in  the  subcutaneous  tissue.  In  the  same  way  a  fistula  should  have  two,  of 
which  one  communicates  either  with  the  viscera  or  viath  a  cavity  of  some 
kind  ;  the  other  may  or  may  not  be  on  the  exterior  ;  in  recto-vesical  fistula, 
for  example,  both  openings  are  internal ;  m  the  biliary  variety,  only  one ; 
but  blind  fistulae  (which  are  identical  with  simple  sinuses)  are  occasionally 
spoken  of  in  connection  with  the  anus,  on  account  of  the  close  resemblance 
they  bear  to  complete  ones. 

Causes. — Non-closure  of  an  abscess  is  due  to  the  persistence  of  some 
irritant :  tension,  as  when  the  contents  cannot  escape  freely ;  want  of  rest, 
owing  to  the  continued  action  of  muscles — the  sphincter  ani,  for  example; 
the  presence  of  dead  bone,  tubercular  deposit,  or  foreign  bodies  introduced 
from  without  ;  and  the  existence  of  an  obstruction  to  one  of  the  natural 
ducts,  as  in  stricture,  are  the  most  common.  Occasionally  fistulfe  are  caused 
by  actual  loss  of  tissue  (especially  vaginal  ones),  or  by  the  presence  of  mahg- 
nant  growths. 

As  a  rule  a  sinus  or  fistula  forms  a  narrow,  more  or  less  tortuous  canal. 
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lined  with  a  kind  of  granulation-tissue  wliicli  secretes  a  tbin  watery  pus. 
Exceptionally,  when  it  is  very  short,  as  between  the  rectum  and  the  bladder, 
it  is  covered  with  epithelium.  The  external  orifice  varies  according  to  the 
cause ;  when  it  is  due  to  dead  bone  there  is  usually  a  protuberant  button  of 
granulations,  in  the  centre  of  which  is  a  very  small  opening.  Tuberculous 
sinuses,  on  the  other  hand,  are  surrounded  by  ragged,  blue,  and  undermined 
edges.  In  the  case  of  old  fistulaj,  the  opening  is  not  unfrequently  depi-essed 
and  sunken,  because  of  the  contraction  of  the  granulation-tissue  underneath. 
The  internal  orifice  is  generally  well-defined,  although  that,  too,  may  be  con- 
cealed beneath  a  flap  of  mucous  membrane. 

When  of  recent  formation  the  structures  that  form  the  wall  are  soft  and 
yielding  ;  but  in  old  cases,  particularly  those  in  which  the  fistula  gives  exit 
to  one  of  the  secretions,  they  become  hard,  dense,  and  cartilaginous,  so  that, 
even  when  the  cause  is  removed,  healing  is  almost  impossible  without  some- 
tliing  further  being  done. 

Treatment. — In  recent  cases  it  is  sufficient  to  remove  the  cause.  Dead 
bone  must  be  withdi'awn  or  scraped  away  ;  a  stricture  must  be  dilated ;  if 
there  is  not  free  exit  for  the  secretion,  tlie  orifice  must  be  enlarged  with  a 
drainage-tube  or  tent,  or  by  an  incision ;  and  if,  as  in  tlie  case  of  sinuses  in 
the  groin,  tlie  continual  movement  of  the  part  prevents  healing,  pressure 
may  be  applied.  Even  those  left  by  suppurating  buboes  can  be  induced  to 
close  by  the  proper  application  of  a  truss.  In  many  cases,  of  course,  the 
removal  of  the  cause  entails  a  serious  operation.  Fistula  in  ano,  for 
example,  is  originally  due  to  an  abscess  ;  but  its  persistence  is  the  result  of 
the  sphincter,  and  this  must  be  divided  before  the  wound  can  close. 

In  others  in  which,  without  any  definite  reason  being  found,  the  wound 
refuses  to  heal,  an  attempt  may  be  made  to  stimulate  the  part,  or  even,  in 
old  cases,  to  excite  acute  suppuration.  In  those  cases  in  which  the  walls  are 
very  thick  and  dense,  this  is  tlie  only  way.  Injection  of  tincture  of  iodine 
may  be  tried  first ;  or  the  introduction  of  a  probe  coated  with  nitrate  of 
silver.  If  this  fails,  the  granulations  may  be  thoroughly  scraped  out  with  a 
sharp  spoon  or  destroyed  with  the  cautery.  Finally,  sometimes  the  only 
measure  of  any  use  is  to  lay  the  whole  open  from  one  end  to  the  other, 
partly  to  place  it  at  rest,  partly  to  destroy  the  hardened,  thickened  tissues, 
by  causing  acute  suppuration.  Where  bleeding  is  feared,  this  is  sometimes 
done  with  an  elastic  ligature  tied  as  tightly  as  possible. 

Large  fistulous  openings  between  hollow  viscera,  or  between  one  of  these 
and  the  exterior,  very  often  require  extensive  and  repeated  plastic  operations. 

Ulcebation 

Ulceration  is  the  molecular  disintegration  and  removal  of  the  superficial 
structures  of  the  body,  by  the  action  of  certain  irritants,  just  as  suppuration 
is  of  the  deeper  ones.  An  ulcer  is  the  sore  formed  in  the  process,  and  in 
the  same  way  corresponds  to  an  abscess. 

A  burn — the  actual  cautery,  for  example,  applied  to  the  skin — does  not 
leave  an  ulcer,  provided  no  other  irritant  is  allowed  to  appear.  A  portion  of 
the  skin  is  killed  ;  the  surrounding  tissues  at  once  begin  to  act  with  increased 
vigour,  because  there  is  more  work,  more  repair  to  be  done  ;  lymph  pours  out ; 
new  vessels  are  formed  ;  vascular  granulation-tissue  is  produced  in  sufficient 
amount ;  and  the  dead  part  is  replaced,  more  or  less  perfectly,  without  a  trace 
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of  supiDuration,  in  exactly  tlie  same  manner  as  if  it  were  an  extravasation  of 
blood  caused  by  a  bruise  deep  in  the  substance  of  the  body. 

If,  however,  any  further  injury  is  inflicted  on  the  part — if  the  burn  is  ex- 
posed to  the  air,  so  that  the  dead  tissue  decomposes  ;  or  if  the  surrounding 
living  parts  are  constantly  rubbed  by  the  clothes  ;  or  if  they  are  injured  in 
any  other  way — inflammation  sets  in ;  the  pyogenic  organisms  seize  their 
opportunity  at  once  ;  molecular  disintegration  begins  on  the  surface  of  the 
body,  and  an  ulcer  is  produced. 

As  soon  as  the  irritant  ceases  and  the  tissues  gain  the  upper  hand, 
vascular  granulation-tissue  is  formed,  as  round  an  abscess ;  destruction 
comes  to  an  end  ; ,  organisation  sets  in,  and  the  wound  begins  to  heal. 
Sometimes  this  is  called  a  healing  ulcer  ;  but  the  term  is  an  unhappy  one, 
as  the  ulceration  has  ceased. 

-  Causes. — The  causes  of  ulceration  are  the  same  as  those  of  suppuration, 
predisposing  and  exciting.  The  former  include  everything,  hereditary  or 
acquired,  local  or  constitutional,  that  can  in  any  way  impair  the  vitality  of 
the  tissues ;  and  these  are  of  especial  importance  when  the  process  is 
chronic  ;  the  latter  are  the  same  forms  of  micrococci  that  occur  in  acute 
abscesses.  They  generally  gain  access  to  the  tissues  from  the  surface 
(sometimes,  as  in  pyaemia,  through  the  blood) ;  and  the  cells  and  fibres  melt 
away  before  them  because  they  are  too  weak  to  resist.  There  is  the  same 
contest  between  the  irritant  and  the  power  of  repair ;  sometimes  one  gains 
the  upper  hand,  and  sometimes  the  other,  and,  as  the  case  may  be,  the  ulcer 
spreads  or  heals.  Not  unfrequently,  especially  on  the  leg,  there  is  scarcely  any 
progress  one  way  or  the  other  for  years.  The  irritant  has  very  little  power, 
but  the  tissues  are  so  badly  nourished  that  they  cannot  throw  it  oif  ;  and  each 
winter,  especially  as  age  advances,  sees  the  ulcer  slowly  getting  larger. 

There  is  the  same  question  as  in  suppuration,  whether  long-continued 
mechanical  or  chemical  irritation  can  cause  ulceration  of  itself  without  the 
jjeptonising  action  of  the  micrococci ;  but  the  discussion  is  even  more 
barren,  as  they  are  invariably  present. 

Varieties. —  Simple  ulcers  may  be  compared  to  acute  abscesses,  with  this 
distinction,  that  septic  germs,  causing  decomposition  of  the  discharge,  are 
(unless  steps  are  taken  to  prevent  it)  always  present  with  the  pyogenic  ones, 
weakening  the  tissues  for  them,  and  preparing  the  way  for  their  action. 

Specific  ulcers  resemble,  but  less  closely,  caseous  abscesses.  These  are 
due  to  the  softening  and  disintegration  of  tubercular,  syphilitic,  and  occa- 
sionally epitheliomatous  masses  in  the  interior  of  the  body  ;  but,  except  in 
certain  rare  instances,  they  do  not  contain  true  pus  until  they  are  opened. 
The  corresponding  forms  of  ulcers  are  never  the  result  of  unmixed  disin- 
tegration in  this  way.  In  addition  to  the  caseation  and  liquefaction,  septic 
decomposition  is  always  present,  and  pus  as  well,  from  the  presence  of 
pyogenic  micrococci. 

It  is  probable  that  the  phagedrenic  and  gangrenous  forms  which  are 
usually  separated  from  the  rest,  are  merely  the  result  of  the  ordinary  germs, 
acting  with  greater  intensity  than  usual,  sometimes  for  anatomical  reasons  ; 
more  frequently  because  the  vitality  of  the  tissue  is  greatly  impaired  ;  or 
because  there  is  some  other  poison  (that  of  syphilis,  for  example)  at  work  as 
well.  They  maybe  compared  to  diffuse  suppuration  ;  the  process  of  destruc- 
tion is  too  rapid  for  the  tissues  to  throw  out  a  barrier  of  granulations,  or 
the  poison  is  so  intense  that  the  barrier  already  thrown  out  disappears. 
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As  soon  as  the  tissues  are  able  to  get  the  better  of  the  irritant,  the 
leucocytes  cease  to  melt  away  as  pus  ;  the  peptonising  action  of  the  micro- 
cocci becomes  feebler  ;  coagulable  lymph  is  formed  ;  and  new  blood-vessels 
are  thrown  out.  In  other  words,  a  layer  of  vascular  granulation-tissue  is 
developed  upon  the  floor  of  the  ulcer,  exactly  like  a  pyogenic  membrane 
round  an  abscess  ;  and  repair  begins  at  once,  as  in  any  other  healing  wound, 
by  organisation  and  contraction  beneath,  and  organisation  and  the  formation 
of  an  epithelial  layer  above. 

GANGKENE 

By  gangrene  or  mortificaMon  is  understood  the  death  of  a  part  of  the 
body.  A  certain  size  is  implied,  in  distinction  from  ulceration,  in  which  the 
destruction  is  molecular  and  the  tissues  melt  away  imperceptibly  ;  but  small 
patches  of  gangrene  are  often  present  on  the  floor,  or  round  the  edges,  of 
spreading  ulcers,  and  the  line  between  them  is  ill-defined.  The  term 
sloughing  is  used  for  the  soft  tissues  ;  necrosis  for  the  hard  ones — bone  and 
cartilage  ;  and,  in  the  latter  case,  the  dead  portion  is  known  as  a  seqtiestriim. 

Gangrene  is  dri/  or  moist  according  to  the  changes  the  part  undergoes. 
In  the  dry  form  the  colour  at  first  is  pale,  or  dead  white  with  a  bluish 
mottling  here  and  there  ;  the  skin  is  shrivelled,  and  as  it  were  shrunken  on 
to  the  structures  beneath  ;  at  first,  it  has  a  peculiar  semi-translucent  look  ; 
but  very  soon  it  loses  this,  becomes  opaque  and  dark,  and  then  grows  more 
and  more  black  until  at  length  the  part  becomes  hard,  dried,  and  mummi- 
fied. Putrefaction  cannot  occur,  because  there  is  no  fluid.  In  the  moist 
form,  on  the  other  hand,  decomposition  is  always  present.  The  part  is 
engorged  with  blood ;  the  hfemoglobin  soaks  through  and  stains  the  skin, 
so  that  it  becomes  dark  and  livid  ;  bulhie  form  on  the  surface,  filled  with 
reddish  fluid  of  a  very  offensive  description  ;  the  epidermis  is  detached ; 
ashy-grey  or  green  patches  make  their  appearance ;  the  part  becomes 
swollen,  and  crackles  under  the  finger  from  the  formation  of  putrid  gases  ; 
and  the  smell  is  most  off'ensive. 

Which  of  the  two  forms  occurs  depends  upon  the  amount  of  fluid  present. 
Dry  gangrene,  therefore,  is  chiefly  met  with  in  old  people,  with  thin,  spare 
limbs,  in  whom  the  arteries  supplying  the  part  slowly  become  blocked  with 
thrombi.  Even  in  them,  however,  a  certain  amount  of  decomposition  usually 
takes  place  as  the  line  of  separation  is  formed,  or  when  the  gangrene  involves 
the  calf.  In  the  former  case,  the  necessary  amount  of  fluid  is  supplied  by 
the  liquefaction  of  the  plasma  under  the  influence  of  the  pyogenic  organisms ; 
in  the  latter,  it  comes  from  the  tissue  itself. 

Causes. — The  causes  of  gangrene  are  the  same  as  those  of  inflammation, 
physical  and  mechanical  irritants,  and  infective  organisms.  The  chief 
difference  is,  that  they  kill  the  tissues  outright,  either  directly  or  by  cutting 
off  the  blood-supply,  instead  of  merely  impairing  their  vitality. 

1.  General. — These  are,  for  the  most  part,  predisposing  only,  but  sometimes 
they  are  so  powerful  that,  as  in  Eaynaud's  disease,  it  is  scarcely  possible  to 
find  a  local  one.  They  include  anything  that  can  in  any  way  impair  the 
general  health  or  interfere  with  the  quantity  or  the  quality  of  the  circulating 
blood.  Cardiac  disease  of  all  kinds,  valvular  and  degenerative ;  loss  of 
blood  ;  exhausting  illnesses  ;  prolonged  fevers  ;  Bright 's  disease  ;  diabetes  ; 
exposure  ;  starvation  and  intemperance,  are  some  of  the  most  common.  The 
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prolonged  use  of  ergot  is  said  to  lead  to  gangrene,  but  probably  only  when  it 
is  assisted  by  other  causes. 

Most  of  these  act  upon  the  tissues  directly  as  well  as  through  the  circula- 
tion. Whether  loss  of  nerve-power  has  much  influence,  except  in  so  far  as  it 
impairs  nutrition  from  disuse,  is  uncertain.  There  is  more  evidence  in  favour 
of  nerve-irritation.  That  inflammation  can  be  induced  in  this  way  is  generally 
admitted ;  and  there  are  cases  on  record  in  which  the  process  has  been  so 
severe  as  to  lead  to  gangrene  of  the  most  acute  type — sloughing  bed-sores  for 
example — within  twenty-four  hours  after  an  injury.  Whether  this  is  due  to 
trophic  nerves,  or  to  spasmodic  vaso-motor  contraction,  brought  about  by 
reflex  irritation,  is  not  known.  The  existence  of  the  former  is  not  proved ; 
while  in  favour  of  the  latter  is  a  remarkable  case  recorded  by  Hilton,  in 
which  the  pressure  of  an  exostosis  upon  the  ulnar  nerve  caused  gangrene  of 
the  little  and  adjacent  side  of  the  ring-finger,  the  stimulus  conveyed  by  the 
sensory  fibres  to  the  nerve-centre  being  reflected  down  the  vaso-motor  ones 
to  the  vessels,  and  cutting  off  the  blood-supply. 

2.  Local. — Any  kind  of  irritant  can  cause  gangrene,  the  degree  of  severity 
required  being  in  inverse  ratio  to  the  activity  of  nutrition  ;  a  scratch  or  bruise 
is  sufiicient  when  the  vitality  of  the  part  is  low. 

{A  ]  Physical  or  Mechanical  Irritants 

Some  of  these  act  upon  the  tissues  themselves;  others  kill  them  by  cutting 
ofi'  the  blood-supply.  Heat  and  chemical  agents  are  examples  of  the  former, 
arterial  obstruction  of  the  latter. 

Obstruction  of  an  artery  may  be  due  to  rupture,  ligature,  pressure,  throm- 
bosis, embolism,  or  inflammation.  As  a  rule,  the  collateral  trunks  enlarge 
sufficiently  to  make  up  for  it ;  but  if  the  vessel  that  has  given  way  is  a  large 
one,  so  that  there  is  an  enormous  extravasation  under  high  pressure  ;  or  if  the 
walls  of  the  other  vessels  are  rigid  and  atheromatous,  so  that  they  cannot 
dilate,  the  blood-supply  is  cut  off  and  that  part  dies.  Venous  obstruction, 
owing  to  the  freedom  of  anastomosis,  rarely  leads  to  this  ;  but  in  strangula- 
tion by  ligature,  or  when  a  piece  of  intestine  is  caught  in  a  narrow  canal,  the 
veins  are  compressed  first,  and  the  congestion  so  caused  gradually  blocks  the 
arteries. 

{B)  Organised  Irritants 

These  are  the  same  micro-organisms  as  in  inflammation,  only  they  are 
acting  now  with  greater  intensity.  In  the  one  case  they  lower  the  vitality  of 
the  tissues,  in  the  other  they  destroy  it.  They  difter  from  physical  and 
mechanical  irritants  in  the  fact  that  their  action  is  continuous  ;  they  spread 
wider  and  wider,  invading  the  tissues  farther  and  farther,  until  either  their 
energy  is  spent  or  they  meet  with  some  part  sufficiently  well-nourished  to 
resist. 

Of  these  some  are  certainly  specific  (anthrax,  malignant  pustule,  glanders, 
and  possibly  a  few  more).  Others  which,  like  these,  invade  living  struc- 
tures, do  not  give  rise  to  specific  diseases,  but  merely  to  inflammation  of 
great  severity.  They  impair  the  vitality  of  the  tissues  to  such  an  extent 
that  they  slough.  This  is  the  case  with  spreading  traumatic  [gangrene  and 
hospital  gangrene  ;  no  specific  germ  has  been  proved  to  exist  in  them ;  they 
are  merely  the  result  of  the  ordinary  organisms  of  suppuration  acting  under 
peculiarly  favourable  conditions.    Whether  noma,  cancrum  oris,  and  pha- 
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gedfena  should  be  included  is  still  a  matter  for  question.  Carbuncles  and 
boils  are  undoubtedly  due  to  ordinary  micrococci. 

This  form  of  gangrene  is  always  moist ;  putrefaction  is  present  as  well 
wherever  the  slough  is  exposed  to  the  air  ;  and  the  products  bathing  the 
surface  of  the  sore,  lowering  the  strength  of  the  patient  as  well  as  the  vitality 
of  the  tissues,  materially  assist  the  progress  of  the  original  cause. 

Subsequent  Course 

As  soon  as  a  part  of  the  body  has  been  killed,  whether  by  mechanical, 
physical,  or  organised  irritants,  an  attempt  is  made  to  get  rid  of  it.  The 
success  which  attends  this  depends  upon  three  conditions  :  the  nutrition  of 
the  tissues,  the  persistence  of  the  original  irritant,  and  the  presence  or  not 
of  any  other  in  addition. 

1.  Where  tlie  tissues  are  healtJiy,  where  tJie  injury  is  not  repeated,  and 
where  no  other  irritant  is  allowed  to  intervene,  the  dead  portion  is  either 
absorbed  or  thrown  off,  according  to  its  position. 

If  it  is  in  the  interior  of  the  body  it  simply  undergoes  degeneration  and 
is  quietly  removed.  A  portion  of  tissue  that  is  dead  acts  as  a  very  slight 
irritant  on  the  structures  round.  The  pedicle  of  an  ovarian  tumour  that  has 
been  ligatured  and  returned  into  the  abdominal  cavity  is  an  instance  ;  the 
neighbouring  tissues  become  more  vascular,  leucocytes  and  plasma  pour  out 
in  greater  amount,  the  strangulated  part  gradually  becomes  invaded  by  them, 
new  vessels  are  formed  and  extend  farther  and  farther  into  its  substance,  and 
at  length  it  completely  disappears.  In  the  same  way  a  bony  sequestrum  of 
small  size,  and  even  dead  substances  of  an  entirely  foreign  nature,  such  as 
ivory  pegs,  can  be  removed. 

If  it  is  in  the  skin,  under  the  same  conditions,  the  same  changes  occur 
round  the  buried  part,  but  the  exterior  dries  up  and  becomes  hard  and  dense. 
Absorption,  accordingly,  is  impossible,  except  to  a  very  slight  extent ;  the 
lymph  that  is  thrown  out  by  the  living  tissues  becomes  organised  ;  the  deep 
part  is  converted  into  hbrous  tissue ;  the  superficial,  where  it  is  in  contact 
with  dead  material,  is  covered  over  with  epidermis,  which  grows  in  from  the 
margin  round,  and  at  length  the  dried-up  mass  drops  otf  by  itself,  leaving  a 
perfectly  healed  surface  beneath.  A  burn,  for  example,  covered  up  at  once 
may  remain  dry,  and  form  a  scab  under  which  repair  is  completed  without 
the  least  further  loss  of  tissue  or  suppuration.  The  line  along  which  the 
separation  takes  place  is  known  as  the  Line  of  demarcation  ;  on  the  one  side 
is  the  dried-up  dead  material,  on  the  other  the  living  tissues,  reddened, 
slightly  swollen,  and  more  tender  than  usual,  because,  owing  to  the  presence 
of  an  injury,  there  is  more  than  the  ordinary  degree  of  repair  required,  and 
the  circulation  is  quicker  and  more  active. 

It  must  be  acknowledged  that  suppuration  is  rarely  absent  when  the 
gangrene  is  of  any  size  ;  but  it  is  an  accident  and  not  essential.  The  slough, 
if  the  tissues  round  are  healthy  and  uninjured,  can  be  detached  without  the 
loss  of  a  single  leucocyte. 

2.  Where  the  vitality  of  the  structures  near  is  impaired,  hut  not  very 
seriously.  At  once  this  gives  a  foothold  to  pyogenic  micrococci,  which  are 
always  at  hand  and  ready ;  suppuration  takes  place,  and  although  the  gangrene 
does  not  spread,  the  loss  of  tissue  is  greater  than  is  accounted  for  by  the 
slough  alone. 

(a)  The  general  nutrition  may  be  enfeebled  from  any  of  the  causes  already 
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mentioned.  A  burn,  Avhich  in  a  healthy  child  would  heal  without  suppura- 
tion, may  give  rise  to  extensive  ulceration  in  a  person  suffering  from  Bright's 
disease  or  diabetes. 

(6)  The  local  nutrition  may  be  impaired,  owing  to  the  surrounding  parts 
having  been  affected  by  the  original  injury.  In  frostbite,  for  example,  part 
of  the  tissue  is  killed  outright,  but  the  vitality  of  the  structures  for  long 
distances  round  is  so  enfeebled  that  they  are  unable  to  resist  the  onset  of 
the  micro-organisms.  The  same  thing  occurs  in  bad  crushes  and  bruises  ; 
large  subcutaneous  extravasations  of  blood  are  very  prone  to  suppurate,  partly 
because  of  the  tension,  but  partly  also  because  the  tissues  round  are  injured 
and  unable  to  hold  their  own. 

(c)  Other  irritants  may  make  their  appearance  and  help  to  weaken  the 
resistance  of  the  still  living  tissues.  These  may  be'  of  the  same  nature  as 
the  original  one,  or  different.  Tension,  for  example,  prevents  a  slough  being 
detached  without  suppuration.  Friction  and  want  of  rest  do  the  same. 
Septic  decomposition  is  still  more  powerful,  the  ptomaines  it  produces  causing 
the  death  of  the  structures  they  touch  to  a  depth  that  depends  upon  the 
activity  of  their  nutrition.  If  healthy  granulation-tissue  has  already  been 
formed,  the  surface  cells  merely  melt  away ;  but  if  the  part  is  badly  nourished 
and  its  vitality  depressed,  either  from  constitutional  causes  or  from  the 
original  injury,  or  if  the  poison  can  soak  into  the  tissues  along  the  lymphatics, 
the  destruction  may  extend  for  an  unlimited  distance. 

These  causes  lead  to  one  result :  the  tissues  round  the  slough  are  injured  ; 
their  vitality  is  lowered,  and  they  have  lost  the  power  of  resisting  the  pyo- 
genic organisms  which  gain  access  to  them.  The  lymph  that  pours  through 
the  walls  of  the  vessels  melts  away  ;  the  leucocytes  perish  and  become  pus- 
corpuscles  ;  the  plasma  can  no  longer  coagulate  ;  the  injured  tissues  undergo 
coagulation-necrosis,  disappear,  and  add  to  the  fluid  already  present ;  and  by 
degrees  a  layer  of  pus  is  formed,  separating  the  dead  material  from  the  living 
lymph  which,  as  the  surface  melts  away,  is  constantly  renewed  from  the 
vessels  round.  If  it  is  in  the  interior  of  the  body,  the  slough  is  enclosed  in 
an  abscess,  the  micrococci  having  made  their  way  through  the  blood-vessels 
or  lymphatics,  and  having  found  a  congenial  soil  in  the  damaged  tissues  that 
lie  around  it ;  if  on  the  surface,  it  lies  on  the  surface  of  an  ulcer,  and  the 
pyogenic  germs  have,  in  all  probability,  reached  it  through  the  skin. 

3.  Wliere  the  vitality  of  the  tissues  is  very  seriously  dejoressed.  It  is  no 
longer  now  a  question  of  molecular  disintegration  or  ulceration  ;  the  surround- 
ing part  perishes  en  masse  ;  the  gangrene  itself  spreads. 

The  conditions  under  which  this  occurs  may  be  classified  in  the  same 
way. 

(a)  The  general  nutrition  may  be  in  fault.  I  have  known  gangrene 
extend  from  the  foot  to  the  thigh  in  both  legs,  and  prove  fatal  within  thirty- 
six  hours,  with  all  the  symptoms  of  the  most  profound  collapse,  after  two 
primary  amputations,  one  on  each  foot,  performed  with  the  strictest  anti- 
septic precautions.  The  vitality  of  the  tissues,  from  the  combined  effects  of 
Bright's  disease,  exposure,  intemperance,  and  the  carbolic  spray,  was  so  low 
that,  uninjured,  they  were  only  just  able  to  hold  their  own  ;  the  least  hurt 
killed  them  at  once,  and  the  contact  of  the  tissues  already  killed  was  a  suffi- 
cient irritant  to  destroy  the  vitality  of  those  around. 

(6)  The  tissues  may  have  been  injured  too  seriously  by  the  original  cause. 
If  amputation  is  performed  for  frostbite  before  the  part  has  thoroughly 
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recovered,  the  flaps  are  sure  to  slough.  Their  vitahty  is  so  low  that  they 
cannot  withstand  the  additional  hurl. 

(c)  Another  irritant  may  be  added  and  complete  the  destruction.  Septic 
decomposition  is  the  usual  one.  The  ptomaines  produced  by  this,  if  they 
are  absorbed,  act  as  the  most  powerful  depressing  agents,  causing  septic 
fever  or  saprtemia.  If  the  tissues  have  already  recovered  from  the  original 
hurt,  and  are  protected  by  a  wall  of  newly  developed  vascular  granu- 
lation-tissue, no  ill-result  follows  ;  a  slough  on  the  surface  of  a  healing  ulcer 
causes  very  little  disturbance,  unless  it  is  assisted  by  tension,  friction,  or 
other  modes  of  irritation  ;  but  if  there  has  not  yet  been  time  for  this,  or  if 
the  vitality  of  the  part  is  too  depressed,  sloughing  of  the  most  extensive 
description  is  almost  sure  to  follow. 

As  the  greater  includes  the  less,  so,  if  the  gangrene  spreads,  suppuration 
always  occurs.  Only  as  the  pyogenic  micrococci  require  time  before  they 
can  produce  much  effect,  in  the  worst  form  of  spreading  gangrene  the  tissues 
perish  too  soon. 

The  consequences  of  gangrene,  in  short,  depend  upon  the  state  of  the 
part  that  is  living.  If  the  tissues  are  healthy,  uninjured,  and  well-protected, 
they  are  easily  capable  of  resisting  such  an  irritant  as  contact  with  dead 
material,  and  set  about  repair  at  once.  If,  however,  they  are  weakened  by 
constitutional  or  local  causes,  or  if  they  are  exposed  to  further  injurious  in- 
fluences, mechanical  or  chemical,  their  power  of  resistance  is  enfeebled,  and 
according  to  the  proportion  their  strength  bears  to  that  of  the  combined  irri- 
tants, either  molecular  or  molar  death  follows — suppuration  or  gangrene — 
and  spreads  until  it  reaches  a  part  that  is  capable  of  successful  resistance. 

Special  Forms  op  Gangrene 

Some  of  these  are  due  to  the  action  of  infective  organisms,  others  are 
not ;  but  as  the  one  nearly  always  complicates  the  other,  it  is  not  advisable 
to  consider  them  apart, 

1.  Dry  Gangrene. — The  most  typical  example  is  that  caused  by  tlirom- 
bosis  in  atheromatous  arteries,  commonly  known  as  senile. 

It  always  begins  in  the  lower  extremities  and  can  generally  be  traced  to 
some  trivial  injury.  For  some  time  past  the  feet  and  legs  have  been  peculiarly 
cold  and  numb  ;  there  has  been  a  constant  sense  of  itching  and  formication ; 
cramp  has  been  very  painful  in  the  calf ;  then  suddenly  a  dark  red  or  purple 
spot,  surrounded  by  a  dusky  ring,  is  noticed,  usiially  on  the  inner  side  of  the 
great  toe  ;  and  on  examination  if  is  found  that  the  action  of  the  heart  is 
very  feeble,  that  the  tibial  pulse  can  scarcely  be  felt,  and  that  the  arteries 
are  rigid  and  hard.  As  a  rule  it  is  the  seat  of  a  constant  burning  pain,  but 
sometimes  this  is  not  noticed.  Gradually  the  central  patch  becomes  darker, 
and  encroaches  on  the  areola  round ;  this,  without  growing  wider  or  narrower, 
slowly  spreads  farther  and  farther  ;  the  toe  becomes  shrunken,  dried,  and 
hard  ;  and  at  length  the  foot  is  involved.  Progress  is  rarely  uniform  ;  one 
toe  after  another  may  be  attacked  at  intervals.  Just  below  the  ankle  there 
is  always  a  rest,  sometimes  a  permanent  one  ;  but  the  tendency  is  for  the 
disease  to  progress,  sometimes  slowly,  sometimes  quickly,  until  exhaustion, 
with  extreme  depression  and  low  wandering  delirium,  sets  in.  Post  mortem 
the  arteries  are  usually  calcareous,  rough,- and  irregular  on  the  inner  surface, 
and  blocked  or  narrowed  by  coagula,  often  as  high  as  the  popliteal. 
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Arterial  embolism  usually  gives  rise  to  the  same  form  when  it  causes 
gangrene,  but,  as  a  rule,  the  collateral  circulation  enlarges  sufficiently  to 
prevent  it.  Exceptionally,  either  because  several  trunks  are  plugged  at  the 
same  time,  or  the  condition  of  the  vessels  round  is  such  that  they  cannot 
dilate,  the  blood-supply  is  altogether  cut  off.  It  usually  occurs  after  endo- 
carditis. The  onset  is  sudden  ;  there  is  a  severe  attack  of  pain  in  the  course 
of  an  artery,  generally  where  it  bifurcates  or  gives  off  one  or  more  large 
branches ;  the  part  feels  dead  or  numb,  the  temperature  falls,  the  pulse 
below  disappears,  and  then  by  degrees  the  skin  passes  through  the  same 
changes.  Suppuration  usually  occurs  while  the  dead  part  is  being  detached, 
because  the  living  tissues  next  to  it  are  too  much  injured  to  resist  the  action 
of  the  pyogenic  micrococci.  A  certain  amount  of  decomposition  may  be 
present,  too,  after  this  has  taken  place  and  supplied  the  necessary  fluid,  but 
so  long  as  the  general  nutrition  is  good,  there  is  little  or  no  fever,  and  the 
death  of  the  tissues  is,  except  for  the  suppuration,  limited  to  the  original  area. 

Symmetrical  gangrene  (Eaynaiid's  disease)  is  very  similar  to  this  in  its 
local  changes  ;  but  no  lesion  of  any  kind — embolism,  thrombosis,  or  degenera- 
tion—has been  found  to  account  for  it.  Possibly  it  is  due  to  arterial  spasm 
arising  from  cold,  and  rendered  persistent  by  a  hyper-sensitive  condition  of 
the  vaso-motor  centres.  It  is  usually  met  with  in  young  antemic  subjects 
suffering  from  feeble  circulation,  and  always  attacks  the  extremities.  In  its 
slighter  forms,  cold,  greyish-blue,  ill-defined  patches  of  local  syncope  or  local 
asphyxia  suddenly  make  their  appearance  after  some  trivial  exposure,  upon 
the  hands  or  feet,  or  upon  the  pinna,  very  often  symmetrically.  After  a 
time  these  may  disappear,  but  occasionally  the  colour  remains  pale  or  livid, 
then  turns  blue  and  purple,  and  finally  becomes  black.  In  some  instances 
it  is  associated  with  hsematinuria. 

Gangrene  due  to  the  direct  effect  of  intense  cold  presents  the  same 
features  (frostbite).  The  part  is  frozen  through  ;  the  skin  remains  firm  and 
white,  and  then  passes  through  the  same  changes.  This,  of  course,  like  all 
other  forms,  is  more  likely  to  occur  when  other  causes,  such  as  old  age, 
starvation,  fatigue,  or  exhaustion,  exist ;  and  moist  cold  is  certainly  worse 
than  dry.  It  rarely  happens,  however,  in  England  that  the  temperature  falls 
sufficiently  for  this.  Usually,  frostbite  is  caused  by  the  too  early  application 
of  warmth  to  a  half-frozen  surface,  and  the  gangrene  is  moist.  Slighter 
degrees  of  cold  merely  lead  to  vesication,  like  heat,  or  superficial  gangrene ; 
and  the  slightest,  to  an  erythematous  state  in  which  the  skin  is  deep  red  or 
livid,  and  subsequently,  when  warm,  becomes  painful  and  slightly  swollen. 

Dry  gangrene  may  also  be  caused  by  intense  heat — the  actual  cautery,  for 
example  ;  but,  as  a  rule,  in  cases  of  burning,  the  tissues  for  long  distances 
round  are  injured  to  such  an  extent  that  inflammation  and  suppuration 
follow.  Potassa  fusa,  applied  as  it  us^d  to  be  when  it  was  desired  to  form 
an  issue,  produces  the  same  result — a  limited  shrivelled  patch  of  blackened 
tissue,  unable  to  undergo  decomposition  owing  to  the  absence  of  fluid,  and 
surrounded  by  a  zone  of  suppuration. 

A  very  rare  form  of  arterial  obstruction,  due  to  endarteritis  obliterans, 
sometimes  leads  to  the  same  result.  I  have  known  it  occur  in  the  vessels  of 
the  upper  extremity,  so  that  when  amputation  of  the  arm  was  performed, 
the  brachial  did  not  require  ligature.  The  symptoms  resemble  those  of 
steadily  advancing  thrombosis,  attended  with  severe  pain.  Most  of  the  cases 
have  occurred  after  middle  life,  without  any  very  obvious  reason. 
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All  these  forms  of  gangrene  resemble  each  other  m  being  practically  un- 
attended by  decomposition.  A  portion  of  tissue  is  killed,  either  by  being 
entirely  deprived  of  blood,  or  by  the  action  of  some  external  agent.  It  acts 
as  a  foreign  body,  almost  inert,  so  long  as  no  other  irritant  is  allowed  to 
appear.  The  surrounding  tissues  are  uninjured,  and  at  once,  if  their  nutri- 
tion is  sufficiently  good,  commence  the  process  of  repair.  Unhappily,  in  the 
senile  form  due  to  thrombosis  (the  most  typical  and  the  most  common  of 
them  all)  it  usually  happens  that  the  clot  extends  farther  and  farther  up  the 
artery,  so  that  successive  portions  of  the  limb  become  involved  and  perish ; 
and  in  any  case  the  vitality  of  the  part  is  very  feeble.  In  other  instances 
the  blood-vessels  round  the  injured  area  dilate ;  lymph  pours  out  through 
their  walls,  new  vessels  are  developed,  and,  by  degrees,  a  layer  of  vascular 
granulation-tissue  (forming  the  so-called  line  of  demarcation)  is  developed 
round  the  whole  of  the  buried  surface  of  the  necrosed  tissue.  If  this  is  small 
and  completely  surrounded,  it  may  be  absorbed  and  disappear  entirely ;  if  it 
lies  on  the  surface  it  gradually  dries  up,  and  is  thrown  off  by  the  granulations 
beneath. 

Suppuration  is  not  necessary  for  this  process,  although,  iniless  the  necrosed 
fragment  is  of  very  small  size,  it  is  nearly  always  present.  The  pyogenic 
organisms  gain  access  either  through  the  air  or  through  the  blood-vessels  or 
lymphatics.  The  plasma  no  longer  coagulates,  the  leucocytes  near  the  in- 
fected spot  perish  and  form  pus-corpuscles,  and  the  walls  of  the  vessels  and 
the  tissue,  already  organised,  undergo  coagulation-necrosis  and  melt  away 
in  the  fluid. 

2.  Moist  Gangeene. — This  may  commence  as  such,  or  it  may  be  dry 
at  first.  Senile  gangrene,  for  example,  is  very  often  dry  until  the  calf  is 
reached ;  then,  owing  to  the  greater  amoimt  of  fluid,  decomposition  sets  in. 

Dry  gangrene  does  not  extend  unless  the  original  cause  is  repeated — 
unless,  for  example,  the  thrombus  spreads  higher  up  the  artery.  Moist 
gangrene,  on  the  other  hand,  whatever  the  cause,  spreads  until  it  meets 
some  structure  sufficiently  well-nourished  to  hold  its  own.  The  products  of 
putrefaction,  soaking  into  the  living  tissues  near,  lower  their  power  of  resist- 
ance, and  if  their  nutrition  is  impaired  in  the  least  degree,  or  if  the  irritant  is 
assisted  by  tension,  want  of  rest,  or  any  other  cause,  they  must  give  way.  If 
the  conditions  are  exceedingly  unfavourable,  the  surrounding  tissues  perish 
en  masse  (sloughing  phagedaena  and  hospital  gangrene)  ;  if  not  quite  so  bad, 
if  their  vitality  is  merely  impaired  instead  of  being  destroyed,  they  become 
inflamed,  and  as  pyogenic  organisms  are  always  present  in  such  circum- 
stances, melt  away  as  pus. 

Whether  specific  micro-organisms  are  present  in  many  of  these  cases,  as 
well  as  septic  and  jDyogenic  ones,  is  uncertain,  and  the  difficulty  is  especially 
great  in  connection  with  such  diseases  as  cancrum  oris  and  phagedtena. 
None,  however,  has  yet  been  proved,  and,  in  the  absence  of  this,  it  is  more 
reasonable  to  assume  that  these  diseases,  attended  with  very  characteristic 
and  extensive  destruction,  are  the  result  of  the  ordinary  germs,  acting  under 
conditions  peculiarly  favourable  to  them :  overcrowding,  for  instance,  and 
poisoning  by  foul  air,  in  the  case  of  hospital  gangrene  ;  and  syphilis  in  the 
case  of  phagedaena. 

The  simplest  example  of  moist  gangrene  is  seen  in  a  lacerated  wound. 
A  portion  of  the  tissue  is  killed,  it  remains  for  two  or  three  days  adherent  to  the 
surface,  slowly  changing  colour,  and  then  quietly  drops  oil,  detached  from  the 
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part  that  is  living  by  the  vascular  lymph  thrown  out.  If  it  is  very  tough  and 
hard — tendon  for  example,  or  bone — so  that  the  blood-vessels  are  scanty  and 
unable  to  dilate,  the  process  may  take  weeks  instead  of  days. 

Bed-sores,  due  partly  to  pressure,  partly  to  the  irritation  of  urine  and 
retained  perspiration,  are  an  example  on  a  larger  scale.  The  skin  at  first  is 
reddened,  then  fluid  collects  beneath  the  epidermis  ;  this  gives  way,  expos- 
ing the  corium ;  and  the  continued  irritation  and  pressure  combined  soon 
cause  it  to  slough.  Decomposition  sets  in,  and  the  poison  so  formed,  added 
to  the  already  existing  causes,  kills  the  tissues  round  until  a  part  is  reached 
where  the  vitality  and  power  of  resistance  are  sufficiently  good. 

Nearly  all  forms  of  gangrene  that  are  dry  at  first  end  in  this  way.  Even 
if  the  centre  remains  hard  and  resists  putrefaction,  suppuration  occurs  round 
the  margin,  and  the  puspi'ovides  a  sufficient  amoimtof  fluid  for  putrefaction. 
Fortunately,  as  a  rule,  by  the  time  this  has  happened  the  tissues  around  the 
slough  have  recovered  themselves,  and  have  erected  a  barrier  of  young  and 
vascular  granulation-tissue,  which  may  lose  its  surface  as  pus,  but  nothing 
deeper. 

When  a  limb  is  run  over  and  crushed,  or  when  a  large  artery  gives  way 
subcutaneously  and  cuts  off  the  circulation  by  the  pressure  it  causes  {local 
traumatic  gangrene),  the  changes  are  the  same  at  first.  Immediately  after 
the  accident  the  limb  is  cold  and  loses  its  sensibility,  the  skin  is  even  whiter 
than  natural,  and  is  stretched  and  tense  from  the  extravasation  beneath, 
and  the  pulse  cannot  be  felt.  Then  the  colour  gradually  becomes  dusky  and 
livid,  especially  towards  the  lower  part,  to  which  the  blood  gravitates  ;  purple 
and  green  patches  make  their  appearance  ;  bullfe  form,  filled  with  a  reddish 
fluid  ;  the  epidermis  is  detached  from  the  corium  beneath  ;  emphysematous 
crackling  can  be  felt  here  and  there,  and  the  odour  is  most  offensive. 

The  subsequent  course,  whether  the  gangi'ene  remains  local  or  begins  to 
spread,  depends  upon  which  is  the  stronger  of  the  two,  the  tissues  that  are 
still  living  or  the  combined  irritants.  If  the  size  of  the  slough  is  small,  the 
tension  low,  and  the  condition  of  nutrition  good,  the  tissues  soon  protect 
themselves,  and  a  line  of  demarcation  gradually  forms.  If,  on  the  other 
hand,  the  part  involved  is  large,  such  as  a  limb,  and  the  tension  in  it  is  high, 
the  products  of  decomposition,  unable  to  escape,  spread  into  all  the  cellular 
spaces  in  the  living  structures  near,  and  stream  into  the  lymphatics,  poison- 
ing everytliing  they  touch,  and  causing  intense  inflammation.  The  local 
traumatic  gangrene,  assisted  by  decomposition,  has  begun  to  spread. 

The  worst  example  of  spreading  traumatic  gangrene  met  with  at  the 
present  day  is  that  which  sometimes  occiu's  after  compound  fractures,  especi- 
ally those  due  to  direct  violence.  There  is  everything  to  favour  its  occurrence 
and  its  extension :  an  enormous  extravasation  at  a  high  temperature  ;  a  wound, 
so  that  decomposition  can  begin  at  once ;  the  opening  usually  valvular,  so  that 
the  tension  from  the  hyperjemia  that  follows  must  be  high  ;  fractured,  and 
often  dead,  bone,  which  in  some  particular  way  is  exceedingly  favourable  to 
decomposition ;  and  all  the  cellular  spaces  in  the  tissues  round  widely  open 
still,  with  no  protecting  barrier  of  lymph.  Under  conditions  such  as  these  it 
is  no  wonder  that,  if  septic  decomposition  once  occurs,  and  the  products  are 
not  allowed  to  escape,  spreading  traumatic  gangrene  of  the  worst  description 
follows.  The  part  swells  more  and  more  ;  the  skin  is  tense,  red,  and  burn- 
ing hot ;  the  loose  cellular  tissue  on  the  inner  side  of  the  limb  and  along 
the  great  vessels  is  boggy  and  cedematous,  filled  with  a  sero-purulent  fluid  which 
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rapidly  decomposes  and  causes  empliysematons  crackling  ;  the  redness  keeps 
spreading  farther  and  farther,  roiuid  the  seat  of  injury  it  gradually  becomes 
dull  and  livid,  then  the  cuticle  separates,  the  tissue  becomes  soft,  and,  if  the 
patient  live  sufficiently  long,  the  whole  part  decomposes. 

As  described  above,  if  the  vitality  is  already  depressed  from  other  causes, 
constitutional  or  local  (Bright's  disease,  for  example,  or  cold),  spreading 
traumatic  gangrene  will  follow  even  when  the  irritant  is  comparatively  slight. 

Local  traumatic  gangrene,  unless  the  part  is  exceedingly  small  and  the 
escape  absolutely  free,  is  always  attended  with  fever.  Even  when  there  is 
only  a  lacerated  wound  with  a  few  shreds  hanging  from  it,  there  is  some 
absorption,  which  diminishes  as  the  tissues  become  by  degrees  able  to  pi'otect 
themselves.  In  the  spreading  form,  setting  in  at  once,  before  the  cellular 
spaces  are  closed,  with  an  immense  amount  of  poison  and  very  high  tension, 
the  absorption  is  naturally  excessive,  and  the  constitutional  clisturbance  may 
prove  fatal  in  the  first  few  days.  In  some  cases  the  temperature  rapidly  runs 
up  to  104°  or  105°  F. ;  the  pulse  is  full  and  quick,  and  the  respiration  hurried 
and  rapid.  In  others,  and  they  are  usually  the  worst,  it  scarcely  rises  at  all, 
the  pulse  is  small  and  feeble,  the  patient  is  delirious,  the  face  is  dusky,  the 
tongue  dry  and  brown,  and  the  symptoms  are  typhoid  from  the  beginning. 
If  the  patient  survives  the  period  of  spreading  gangrene,  and  the  tissues  gain 
the  upper  hand,  resisting  the  further  advance  of  the  irritant,  and  throwing 
out  a  wall  of  vascular  lymph,  the  fever  begins  to  fall,  especially  of  a  morning, 
and  assumes  the  remittent  type,  characteristic  of  suppuration  without  free  exit 
for  the  pus. 

Given  local  traumatic  gangrene — a  part  of  the  body,  that  is  to  say,  killed 
by  injury  of  any  kind — the  consequences,  whether  a  line  of  demarca- 
tion forms,  or  inflammation  and  suppuration  set  in,  or  spreading  gangrene 
follows,  depend  upon  the  vigour  of  resistance  offered  by  the  tissues,  and  the 
degree  to  which  they  are  protected  from  other  irritants.  If  they  are  healthy 
constitutionally,  and  were  not  injured  when  the  neighbouring  part  was  killed, 
and  are  not  injured  by  any  other  agent  (tension,  want  of  rest,  or  decomposi- 
tion), lymph  is  thrown  out,  and  repair  is  commenced  at  once.  If  they  fail  to 
a  slight  extent  in  one  or  more  of  these  conditions — if,  that  is  to  say,  their 
vitality  is  lowered — inflammation  sets  in  and  spreads  until  a  healthier  part, 
capable  of  better  resistance,  is  reached.  If  they  fail  seriously — if  their  vitality 
is  destroyed — the  gangrene  spreads. 

Treatment. — The  general  principles  are  the  same  in  all  forms,  but  special 
measures  have  to  be  adopted  in  the  case  of  some  of  them. 

1.  Constitutional. — There  is  always  well-marked  general  dejiression  ;  very 
often  it  is  one  of  the  predisposing  causes,  weakening  the  tissues  and  render- 
ing them  more  susceptible  to  the  action  of  injurious  agents,  and  if  not  already 
present  it  always  makes  its  appearance  in  the  course  of  the  disease.  Every- 
thing, therefore,  must  be  done  to  husband  and  maintain  the  general  strength  ; 
food  must  be  nutritious  but  easily  assimilated,  and  given,  therefore,  in  small 
quantities  at  frequent  intervals.  Stimulants  are  required  to  assist  digestion, 
or,  if  the  heart  is  weak  and  the  pulse  feeble,  to  maintain  the  circulation. 
Opium  may  be  given  to  relieve  pain  and  procure  sleep.  Fresh  air  is  abso- 
lutely necessary,  particularly  if  decomposition  is  going  on,  and  special  atten- 
tion nmst  be  paid  to  any  constitutional  disorder  that  may  be  present,  such  as 
Bright's  disease  or  diabetes.  Very  great  care,  however,  is  required  in  tlie 
matter  of  food,  especially  in  the  case  of  old  people.    It  often  happens  that 
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for  years  past  they  have  taken  it  in  exceedingly  small  quantity,  their  strength 
being  economised  to  the  utmost  by  rest  and  warmth,  and  any  attempt  to 
increase  it  only  defeats  its  own  end.  Under  these  conditions  it  is  not  un- 
common to  find  that  comparatively  large  quantities  of  stimulants,  especially 
brandy,  are  very  well  borne  ;  and,  provided  the  surrounding  temperature  is 
carefully  maintained,  enable  the  patient  to  tide  over  the  crisis. 

2.  Local,  (i.)  Preventive. — Sometimes  when  the  onset  is  gradual  the 
cause  of  the  gangrene  can  be  removed  in  time.  The  constriction  may  be 
divided,  for  example,  in  the  case  of  a  strangulated  hernia  or  paraphimosis  ■ 
the  tension  relieved  by  timely  incision  in  phlegmonous  erysipelas  or  cellu- 
litis, and  the  pressure  in  bed-sores  distributed  over  a  wider  area,  or  transposed 
to  another  part  of  the  body  altogether.  In  many  cases,  however — especially 
those  in  which  the  blood-supply  is  cut  off — any  measure  of  this  kind  must  be 
too  late. 

(ii.)  Where  this  -cannot  be  done,  an  attempt  must  be  made  to  stay  the 
progress  of  the  disease  by  preventing  the  repetition  of  the  original  cause  and 
the  access  of  any  other. 

The  circulation  must  be  assisted  in  every  possible  way.  The  part  should 
be  raised,  so  that  veins  and  lymphatics  can  empty  themselves  with  ease ; 
the  temperature  kept  perfectly  even ;  and  absolute  rest  enforced.  Nothing 
answers  so  well  as  investing  the  whole  limb  in  cotton-wool,  which  may  be 
impregnated  with  some  antiseptic  to  assist  in  checking  decomposition  ;  poul- 
tices should  always  be  avoided,  and  wet  fomentations,  which,  by  the  moisture 
they  contain,  encourage  the  softening  of  the  epidermis.  In  some  cases  of 
senile  gangrene,  in  which  there  is  no  surrounding  inflammation,  and  the  skin 
of  the  limb  is  not  tender,  gentle  upward  friction  is  of  service,  as  it  tends  to 
empty  the  veins  and  increases  the  flow  through  the  neighbouring  tissues. 

The  least  tension  in  any  part  must  be  relieved  at  once.  Free  incisions 
-are  often  required,  not  only  to  reduce  the  pressure  upon  the  skin,  and  prevent 
it  sloughing,  but,  by  giving  exit  to  the  pent-up  fluids,  to  check  absorption  and 
allow  the  blood  to  circulate  more  freely.  The  wide  gaping  of  the  cuts,  the 
continued  draining  from  their  edges  not  only  of  blood,  but  of  inflammatory 
exudation,  and  the  wrinkling  of  the  skin  on  the  following  day,  afford  a  very 
good  explanation  of  the  fall  in  the  temperature  and  the  diminution  in  the 
fever  that  always  follow. 

Decomposition  must  be  prevented.  This  may  be  accomplished  in  various 
ways.  In  many  forms  of  local  traumatic  gangrene — where,  for  example,  the 
fingers  have  been  crushed,  and  it  is  not  known  how  much  is  hopeless — pro- 
longed warm  and  antiseptic  baths  are  most  beneficial.  If  the  part  is  only 
small,  corrosive  sublimate  (one  part  in  ten  thousand)  may  be  used  for  several 
hours  a  day  at  first,  and  then,  when  the  putrefactive  odour  is  overcome,  for 
an  hour  night  and  morning.  If  the  part  is  too  large,  so  that  absorption  is 
feared,  or  if  the  patient  complains  of  pain,  boracic  acid  may  be  substituted, 
but  it  is  not  so  efficacious.  The  injured  part  is  dependent,  it  is  true,  especi- 
ally when  the  lower  extremity  is  concerned,  but  this  disadvantage  is  fully 
compensated  for  by  the  relaxation  of  all  the  tense  and  inflamed  tissues,  by 
the  regularity  of  the  temperature,  the  free  escape  for  the  inflammatory  exu- 
dation, and  the  impossibility  of  decomposition. 

When,  on  the  other  hand,  the  gangrene  has  a  tendency  to  become  dry, 
absorbent  dressings  and  iodoform  should  be  used.  Salicylic  wool,  wood-wool 
impregnated  with  corrosive  sublimate  moss  treated  in  the  same  way — any- 
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thing,  in  short,  that  checks  putrefaction — succeeds  in  proportion  to  its  power 
of  absorption.  The  dressing,  however,  unless  the  gangrene  is  of  the  driest 
type,  needs  changing  frequently,  for  fear  that  a  solid  mass  of  dried  discharge 
may  form  like  a  scab  over  the  ulcerating  surface  and  keep  the  fluid  beneath 
pent  up.  At  the  same  time  tension  should  be  relieved  by  suitable  measures, 
gentle  compression,  elevation,  and  even  incision ;  and  sloughs  or  portions 
of  dead  tissues  removed  as  soon  as  they  are  loose.  The  greatest  care  must 
be  taken,  of  course,  not  to  injure  or  irritate  in  any  way  the  protecting  barrier 
of  granulations  :  this  has  been  formed  by  tissues  that  are  only  just  able  to 
hold  their  own,  and  no  more  ;  and  the  least  damage  done  to  them  at  once 
causes  the  sloughing  to  spread  ;  but  this  is  no  reason  why  parts  which  are 
clearly  dead,  and  which  can  be  removed  without  injury  to  those  around, 
should  not  be  taken  away  as  soon  as  they  can. 

As  the  line  of  demarcation  forms  and  gradually  grows  deeper  and  more 
defined,  the  sloughs  of  the  soft  parts  usually  separate  of  themselves,  until  at 
length  the  bone  is  left  with — hanging  round  it — tendons  and  dense  sheets 
of  fascia,  which,  owing  to  the  anatomical  condition  of  the  circulation,  are 
only  detached  after  prolonged  suppuration.  Sometimes  when  this  is  the  case 
the  soft  parts  may  be  very  gently  retracted,  lateral  incisions  being  made  to 
give  more  room,  and  the  projecting  structures  carefully  divided  ;  otherwise 
the  natural  process  of  separation  may  take  an  immense  length  of  time  ;  but 
this  should  not  be  attempted  until  the  spreading  of  the  gangrene  is  no 
longer  feared. 

(iii.)  Amputation. — In  local  traumatic  gangrene — -such,  for  example,  as 
results  from  the  rupture  of  a  large  artery,  with  or  without  fracture — amputa- 
tion should  be  performed  at  once,  sufficiently  far  above  the  seat  of  injury  to 
secure  healthy  flaps.  It  means  that  the  attempt  made  to  save  the  limb  has 
failed ;  and  if  gangrene  begins,  it  is  certain  to  spread  as  high  as  the  seat  of 
injury,  and  very  likely  not  stop  there.  Nothing  therefore  is  gained  by 
waiting. 

In  spreading  traumatic  gangrene  the  conditions  are  different.  If  it  is 
due  mainly,  or  even  in  part,  to  constitutional  causes,  amputation  higher 
up  would  be  followed  by  the  same  consequences.  In  some  very  rare  cases 
however,  it  is  purely  local,  due  to  the  presence  of  a  poison  retained  under 
high  tension,  usually  decomposing,  extravasated  blood  ;  and  then,  it  is  just 
possible  that  amputation  higher  up,  pei'formed  sufficiently  early,  would 
succeed ;  but  in  such  cases  as  good  a  result  may  be  obtained  by  free  incision, 
relieving  the  tension  and  checking  absorption. 

In  no  other  case  should  amputation  be  performed  until  the  line  of  demar- 
cation is  well  established  ;  and  even  then,  in  the  majority,  it  is  wiser  to  wait 
imtil  all  the  soft  parts  have  separated  and  the  wound  so  left  is  beginning 
to  cicatrise.  Excision  of  the  projecting  end  of  the  bone,  even  with  a  certain 
amount  of  soft  tissues  round  it,  is  a  very  much  less  serious  operation  than  a 
formally  planned  amputation  ;  and,  unless  the  patient  is  being  exhausted  by 
suppuration,  is  always  to  be  preferred.  Owing  to  the  conical  shape  of  the 
stump  left  by  gangrene,  something  of  this  kind  is  always  required. 

Special  Forms  of  Gangrene. — Senile  gangrene. — Nutritious,  digestible 
food,  with  a  reasonable  supply  of  stimulants  ;  rest,  elevation,  and  equable 
warmth,  are  here  the  most  important  mea.sures.  The  part  should  be  well 
sprinkled  with  iodoform,  and  then  covered  up  thickly  with  many  layers  of 
cotton-wool.    Care  must  be  taken  never  to  keep  it  exposed  for  any  lengtli 
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of  time,  and  not  to  allow  liot  water  bottles  too  near.  Poultices  should 
not  be  applied  under  any  circumstances.  In  tins  form  of  gangrene  in 
particular,  opium  is  of  the  greatest  value,  and  it  has  been  said  that  re- 
covery or  not  may  be  foretold  from  the  way  in  which  the  patient  stands  its 
administration. 

Hutchinson  has  recently  advocated  high  amputation  (through  the  lower 
third  of  the  thigh)  in  both  the  dry  and  the  inflammatory  form  of  senile 
gangrene  :  the  limb  is  usually  small  and  wasted  at  that  point ;  the  artery  is 
sound  in  Hunter's  canal ;  the  flaps  are  well  supplied  with  blood  ;  and  old 
people,  as  a  rule,  resent  operation  very  slightly  ;  their  tissues  are  not  prone  to 
inflammation.  The  alternative  is  to  let  the  part  alone,  confining  the  patient 
practically  to  one  position  in  bed,  until  a  line  of  demarcation  has  formed, 
leaving  a  very  conical  stump,  which  does  not  heal  of  itself,  and  which  does 
not  admit  of  being  interfered  with.  Probably,  in  many  cases,  in  spite  of  the 
apparent  severity  of  the  operation,  such  a  measure  is  really  advisable,  not  of 
course  if  the  gangrene  is  limited  to  the  toes,  or  even  to  the  front  part  of  the 
foot,  but  if  it  extends  to,  or  in  the  least  degree  above,  the  ankle.  If  it 
spreads  to  the  calf,  even  the  driest  form  is  exceedingly  liable  to  become 
moist,  and  then  the  inflammation  nearly  always  proves  fatal. 

In  frostbite  the  greatest  care  must  be  taken  not  to  warm  the  part  too 
soon  ;  if  it  is  exposed  even  to  a  moderate  temperature  before  the  circula- 
tion has  recovered,  moist  gangrene  is  almost  sure  to  follow.  Amputation 
should  never  be  performed  until  the  line  of  demarcation  is  deeply  cut. 

In  that  form  which  is  due  to  embolism  the  same  rule  practically  holds 
good,  although  an  operation  may  be  performed  somewhat  sooner ;  the  sur- 
rounding tissues  are  not  so  badly  injured.  The  constitutional  disturbance, 
however,  in  these  cases  is  very  rarely  severe,  and  the  risk  of  septic  absorption 
very  slight. 

PHAGEDENA 

Phagedaena  is  an  exceedingly  rapid  form  of  molecular  disintegration  or 
ulceration,  chiefly  met  with  at  the  present  day  in  connection  with  syphilis. 
There  is,  in  the  ordinary  variety,  no  sloughing,  swelling,  oedema,  or  extensive 
redness ;  simply  the  base  and  the  edges  of  the  ulcer  affected  by  it  become 
liquid  and  melt  away.  In  another  variety,  however,  which  is  much  more 
rare,  sloughing  is  present  as  well,  the  surrounding  tissues  becoming 
swollen,  tense,  and  hard,  and  then  gradually  turning  black.  No  specific 
organism  has  ever  been  proved  to  exist,  and  it  seems  more  reasonable  to 
assume  that  the  ulceration  becomes  phagedaenic  because  of  certain  predis- 
posing causes,  of  which  syphilis  is  a  very  important  one.  Exposure  to  cold 
and  wet,  privation  and  extreme  youth  are  probably  not  without  influence. 
In  the  vast  majority  of  cases  primary  syphilitic  sores  that  become  phage- 
daenic (sixteen  out  of  seventeen  according  to  my  notes  on  the  subject)  are 
followed  by  secondary  syphilitic  symptoms. 

Constitutional  treatment  is  of  very  great  importance.  Phagedaena  may 
arise  in  connection  with  syphilis  in  people  who  are  apparently  strong  and 
otherwise  healthy  ;  but  it  is  much  more  frequent  in  those  who  are  broken 
down  from  long-continued  exposure  and  intemperance. 

When  it  is  practicable,  iiothing  succeeds  so  well  as  prolonged  warm  baths 
and  iodoform  ;  the  former  during  the  daytime,  for  from  eight  to  ten  hours, ; 
the  latter  dusted  on  at  night.    The  ulceration  nearly  always  ceases  to  spread' 
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at  once,  and  the  sore  begins  to  throw  out  granulations.  If  this  cannot  be 
done  iodoform  maybe  used  alone,  or  if  the  sore  is  in  such  a  position— on  the 
ala  of  the  nose,  for  example — that  it  is  absolutely  necessary  to  stop  the  ex- 
tension at  once,  the  patient  should  be  placed  under  an  anaesthetic  and  the 
acid  nitrate  of  mercury  applied  freely.  The  pain,  which  lasts  for  twenty- 
four  hours,  may  be  controlled  to  some  extent  by  using  a  lotion  of  cocaine, 
renewing  it  frequently.  Unless  the  existence  of  syphilis  can  be  definitely 
excluded,  a  mild  mercurial  course  (Hyd.  c.  cret.  gr.  ij.,  with  Dover's  powder 
night  and  morning)  should  be  commenced  without  delay. 

HOSPITAL  GANGEENE 

Hospital  gangrene  bears  the  same  relation  to  ordinary  traumatic  gangrene 
that  phagedena  does  to  ulceration ;  sometimes  it  is  known  as  sloughing 
phagedena.  It  is  a  form  of  gangrene  which  breaks  out  under  certain  con- 
ditions that  used  to  be  of  frequent  occurrence  in  connection  with  hospitals, 
and  attacks  every  kind  of  wound,  small  as  well  as  large.  It  spreads  with 
the  greatest  rapidity  and  is  intensely  contagious.  The  surface  of  the  wound 
is  covered  with  micrococci,  which  extend  deeply  into  the  substance  of  the 
tissues,  destroying  them  wherever  they  come  in  contact  with  them.  Whether 
they  are  the  ordinary  forms  of  staphylococcus  and  streptococcus  working 
under  peculiarly  favourable  conditions,  or  whether  they  are  specific,  is  not 
known ;  the  former  view  is  the  more  probable,  as  hospital  gangrene  never 
occurs  except  under  certain  conditions,  and  apparently  never  fails  to  be 
produced  by  them.  Overcrowding  and  absence  of  ventilation  will  cause  it 
everywhere  ;  probably  the  intensely  poisonous  substances  produced  in  these 
circumstances,  soaking  gradually  into  the  tissues  for  days  and  weeks  together, 
impair  their  vitality  to  such  an  extent  that  the  ordinary  germs  are  able  to 
act  with  the  most  unusual  energy  and  produce  the  most  disastrous  results. 
The  general  nutrition  is  in  the  same  condition  as  that  of  the  case  already 
mentioned,  in  which  gangrene  of  both  legs  followed  after  primary  amputation 
of  the  feet,  only  the  cause  is  a  different  one. 

In  connection  with  this  it  is  noteworthy  that  sloughing  cellulitis  of  the 
most  intense  description  occurs  in  some  cases  of  snake-bite,  and  in  some 
forms  of  post-mortem  poisoning,  and,  what  is  very  significant,  not  always  in 
the  neighbourhood  of  the  wound.  In  the  former  of  these  at  least  it  is  prac- 
tically certain  that  the  gangrene  is  due  to  the  virulence  of  an  alkaloid,  which, 
though  it  is  not  sufficient  to  kill  the  tissues  at  once,  lowers  their  vitality  to 
such  an  extent  that  they  fall  an  easy  prey  to  the  micro-organisms  that  enter 
from  time  to  time  into  the  blood.  In  the  latter — when,  for  example,  all  the 
cellular  tissue  on  the  side  of  the  thorax  becomes  gangrenous  forty-eight  hours 
after  a  punctured  wound  of  the  finger-— the  same  explanation  is  highly  pro- 
bable ;  and  it  does  not  seem  unlikely  that  hospital  gangrene  is  really  due  to 
saturation  of  the  blood  with  the  scarcely  less  virulent  poison  thrown  oft'  by 
the  lungs  in  cases  of  overcrowding. 

PHLEGMONOUS  INFLAMMATION 

Diffuse  inflammation  of  the  cellular  tissue  and  skin,  the  so-called  phleg- 
monous erysipelas,  is  another  product  of  the  ordinary  micrococci  of  suppura- 
tion acting  under  peculiarly  favourable  circumstances.    In  many  respects  it 
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resembles  true  erysipelas,  especially  in  the  conditions  under  which  it  occurs, 
but  in  its  nature  it  is  essentially  different.  Like  erysipelas,  it  usually  spreads 
from  a  wound  ;  those  who  are  broken  down  in  health  from  intemperance, 
exposure,  and  particularly  Bright's  disease,  are  much  more  prone  to  it  than 
others  ;  and  in  a  very  large  proportion  of  cases  a  streptococcus  is  found  in 
connection  with  it.  But,  on  the  other  hand,  it  is  not  infectious,  although  it 
is  in  the  highest  degree  contagious  ;  it  always  ends  in  suppuration  and 
sloughing  ;  it  may  follow  injuries  of  the  most  varied  description  :  post-mortem 
wounds,  bites  of  reptiles,  or  the  sting  of  a  wasp  ;  it  attacks  deep-seated  parts 
of  the  body,  such  as  the  pelvic  cellular  tissue  after  parturition  or  lithotomy  ; 
and  it  is  never  accompanied  by  the  characteristic,  well-defined  rash  always 
present  in  true  erysipelas.  The  affection  of  the  skin  is  an  altogether  secondary 
complication,  which  may,  or  may  not,  be  present,  according  to  the  original 
seat  of  inflammation.  Further,  the  streptococcus,  which  is  undoubtedly  the 
ordinary  S.  pyogenes,  is  not  confined  to  the  lymphatics,  as  in  the  case  of 
the  S.  erysipelatis,  but  migrates  freely  beyond  into  the  cellular  spaces,  and 
penetrates  through  the  adventitia  of  the  vessels  into  their  interior. 

Causes. — In  some  rare  cases  diffuse  inflammation  originates  without  a 
wound.  Nearly  always,  however,  an  injury  of  this  kind  is  present,  opening 
up  the  submucous  or  the  subcutaneous  cellular  tissue,  or  the  deeper  planes 
among  the  muscles  or  round  the  bones.  When  there  is  none,  the  germs — as 
in  acute  infective  osteomyelitis — gain  access  to  the  part  through  the  blood. 
Occasionally,  the  inflammation  commences  some  little  distance  from  the 
seat  of  infection  ;  and  exceptionally  it  does  not  attain  any  great  degree  of 
severity  until  this  is  healed. 

The  predisposing  conditions  are  general  and  local.  The  former  are  those 
already  mentioned  in  connection  with  gangrene,  diabetes,  Bright's  disease, 
the  consequences  of  exposure,  intemperance,  starvation,  and,  briefly,  every- 
thing that  tends  to  interfere  with  the  elimination  of  waste  products,  or 
impair  the  general  nutrition.  Overcrowding  and  bad  ventilation  are  very 
important  in  this  respect ;  probably  their  influence  is  due  to  the  poisonous 
substances  exhaled  from  the  lungs,  which,  even  when  breathed  for  a  short 
time,  produce  the  most  extreme  depression. 

The  local  conditions  are  very  simple :  imperfect  drainage,  especially  if 
there  is  a  cavity  filled  with  extravasated  blood,  is  sure  to  cause  it.  It  is  for' 
this  reason  that  dift'use  inflammation  of  the  most  disastrous  character  is  so 
common  after  compound  fractures  or  penetrating  wounds  of  joints.  Decom- 
position occurs  under  high  tension  before  the  tissues  are  able  to  protect 
themselves  in  the  least,  and  the  products  are  driven  into  the  loose  cellular 
interspaces,  poisoning  and  destroying  everything  they  touch.  For  the  same 
reason  the  condition  of  the  uterus  after  parturition,  with  an  enormou 
development  of  cellular  and  lymphatic  tissue  in  the  region  of  the  cervix, 
renders  it  particularly  susceptible. 

Bruising  and  tearing  the  structures  round  in  performing  an  operation — in 
other  words,  lowering  their  vitality  and  filling  them  with  extravasated  blood — 
greatly  increases  the  liability  to  it.  It  is  partly  owing  to  this,  partly  to  th 
efiect  of  renal  disease,  that  diffuse  inflammation  of  the  pelvic  cellular  tissue 
is  so  common  and  so  fatal  after  lithotomy  when  the  calculus  is  a  large  one 
In  other  cases  it  is  due  to  the  local  effects  of  virulent  chemical  poisons 
Diffuse  cellulitis  of  the  neck,  for  example,  may  result  from  the  sting  of  s 
wasp,  and  sloughing  over  a  very  large  surface  has  been  known  to  follow  th( 
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bite  of  a  poisonous  snake.  Probably  the  allialoid  injected  into  the  tissues 
lowers  their  vitahty  to  such  an  extent  that  they  are  unable  to  otfer  any  re- 
sistance to  the  micrococci,  which  are  constantly  finding  their  way  into  the 
blood.  Whether  the  extremely  fatal  form  of  diffuse  cellulitis  which  accom- 
panies post-mortem  wounds  in  cases  of  puerperal  peritonitis,  is  due  to  a 
similar  alkaloid,  or  whether,  on  the  other  hand,  it  is  the  result  of  septic 
infection  (infection,  that  is  to  say,  with  a  living  organism)  is  uncertain. 
The  fact  that  the  virulence  of  the  poison  diminishes  rapidly  as  putrefaction 
sets  in  is  consistent  with  either  view ;  the  exceedingly  early  occurrence  of 
the  symptoms  favours  the  former. 

Symptoms.  1.  ConstUtttional. —  These  vary  greatly  in  severity.  lu 
the  worst  forms,  such  as  those  arising  from  post-mortem  wounds,  they  are 
practically  the  same  as  in  spreading  traumatic  gangrene.  They  assume  a 
typhoid  character  almost  from  the  first ;  there  may  be  a  rigor  or  a  succession 
of  chills :  the  temperature  rises  rapidly  to  105°  or  106°  F.  ;  the  tongue  is 
dry  and  brown,  the  skin  burning  hot,  the  face  dusky,  and  the  pulse  so  small 
and  quick  that  it  is  scarcely  possible  to  count  it.  Delirium  may  set  in, 
sometimes  with  profuse  sweating,  within  twenty-four  hours,  and  the  result 
may  be  fatal,  from  the  most  acute  form  of  septic  poisoning,  within  the  first 
few  days. 

In  pelvic  cellulitis  after  parturition  or  lithotomy,  the  effect  is  almost  as 
rapid,  the  patient  sinking  into  a  semi-unconscious,  wandering  state,  with  an 
irregular,  feeble  pulse,  extremely  high  temperature,  and  the  most  profound 
nervous  prostration.  When  the  cellular  tissue  of  the  limb  is  concerned, 
where  the  poison  is  not  so  intense  or  the  absorption  so  rapid,  the  symptoms 
are  less  severe,  and  usually  assume  the  sthenic  form,  but  the  fever  continues 
high  and  very  irregular  for  days  and  weeks  ;  the  emaciation  and  exhaustion 
are  extreme ;  there  is  always  the  danger  of  pneumonia  and  pleurisy,  or,  if 
the  head  or  face  is  involved  (particularly  the  orbit),  of  suppurative  menin- 
gitis ;  and  if  the  patient  survives  the  period  of  sloughing  and  acute  absorp- 
tion, pyEemia  not  uncommonly  supervenes,  or  hectic  and  diarrhoea  follow,  or 
the  prostration  is  so  great  that  some  comparatively  slight  disorder  sets  in 
and  proves  fatal. 

2.  Local. — These  naturally  vary  with  the  structure  of  the  part,  but  the 
swelling  is  always  very  great,  soft  and  oedematous  at  first,  then  becoming 
hard  and  brawny,  and  later,  as  the  cellular  tissue  sloughs,  softening  again 
and  becoming  boggy.  On  the  scalp  it  is  usually  due  to  wounds  that  open 
up  the  subaponeurotic  layers  ;  the  oedema  spreads  rapidly  over  the  vertex, 
extending  down  to  the  eyelids  in  front,  to  the  superior  curved  line  of  the 
occipital  bone  behind,  and  the  zygoma  on  either  side.  The  skin  is  exceedingly 
tender,  but  there  is  very  little  redness  ;  the  glands  in  the  neck  are  enlarged 
and  swollen,  and  there  is  always  intense  headache  and  not  unfrequently 
dehrium.  When  it  involves  the  orbit,  the  eyelids  are  immensely  swollen, 
the  conjunctiva  is  reddened  and  chemosed;  the  globe  is  pushed  forwards 
and  fixed,  and  the  pain  is  most  intense.  If  the  symptoms  do  not  soon  sub- 
side, the  cornea  becomes  opaque  and  sloughs  ;  the  eyeball  is  completely  dis- 
organised, and  there  is  very  great  danger  of  the  inflammation  extending 
along  the  veins  or  lymphatics  to  the  sinuses  of  the  cranium  or  the  meninges, 
leading  to  thrombotic  pytemia  or  acute  meningitis. 

Diffuse  inflammation  of  the  cellular  tissue  of  the  neck  is  no  less  serious. 
Usually  it  commences  in  the  submaxillary  region,  caused,  in  all  probability. 
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by  the  absorption  of  some  poison  from  the  mouth.  The  swelling  extends- 
rapidly  downwards,  beneath  the  deep  cervical  fascia,  giving  rise  to  the  most 
intense  pain,  with  violent  constitutional  disturbance,  and  pressing  upon  the 
veins  and  the  trachea.  Sometimes  even  it  reaches  to  the  mediastinum  and 
involves  the  pleura  or  pericardium.  The  skin  is  white  and  tense,  the  swell- 
ing exceedingly  hard  and  very  painful,  and  any  movement  is  impossible. 

In  acute  pelvic  cellulitis  the  local  symptoms  resemble  those  of  peritonitis, 
in  which  it  often  ends,  except  that  the  boundaries  of  the  swelling  are  gener- 
ally more  defined.  In  the  more  chronic  cases  the  uterus  is  fixed,  and  a  hard 
mass  is  left  projecting  above  the  brim  of  the  pelvis  when  deep  pressure  is 
made  in  the  iliac  fossa.  If  suppuration  follows,  the  abscess  may  point  in 
the  iliac  region  above  Poupart's  ligament,  or  it  may  present  in  Douglas's 
pouch,  or  extend  into  the  thigh,  or  the  psoas  muscle,  or  reach  even  as  high 
as  the  kidney. 

In  the  case  of  the  limbs,  diffuse  inflammation  nearly  always  originates 
from  a  poisoned  wound,  a  punctured  woimd  of  a  joint,  or  a  compound 
fracture.  Occasionally  it  occurs  in  connection  with  acute  suppurative 
periostitis.  When  the  deeper  planes  are  involved,  the  skin  is  tense,  white, 
and  oedematous,  but'  burning  hot  to  the  touch  and  exceedingly  tender. 
Very  often  it  is  mottled  with  dusky  red  patches,  which  correspond  to  the 
places  of  communication  with  the  deep  veins.  The  pain  is  extreme,  of  a 
tense,  throbbing  character,  and  movement  is  out  of  the  question.  Usually 
the  inflammation  extends  higher  up  the  inner  side  of  the  limb  than  the  outer, 
very  often  following  the  course  of  the  large  vessels  ;  and  the  neighbouring 
lymphatic  glands  are  always  enlarged  and  tender.  When  the  part  affected  is 
the  subcutaneous  layer,  the  symptoms  are,  for  the  most  part,  the  same,  but 
the  colour  is  a  deep  dusky  red,  shading  off  imperceptibly,  not,  as  in  erysipelas, 
with  a  sharply  defined  margin.  At  first  the  skin  is  soft  and  pits  on  pressure ; 
then  it  becomes  hard  and  brawny ;  vesicles  and  blebs  form  upon  the  sur- 
face; the  colour  grows  deeper  and  deeper,  in  one  or  two  places  it  becomes 
almost  purple,  and  then,  here  and  there,  it  softens  and  becomes  boggy  to 
the  touch.  In  other  words,  the  subcutaneous  cellular  tissue  has  passed 
through  the  stages  of  extreme  hyperaamia  and  exudation,  and  has  sloughed  ; 
in  some  places,  if  it  is  cut  into,  it  is  soft  and  gelatinous,  distended  with  a 
sero-purulent  fluid,  which  can  be  squeezed  out  of  it,  like  water  from  a  sponge ; 
in  others  it  has  practically  disappeared,  and  nothing  is  left  but  a  sheet  of  pus, 
without  any  definite  limits,  mixed  with  the  shreds  and  sloughs  of  the  fascise 
and  the  tougher  parts  of  the  connective  tissue.  Later  still,  if  no  incisions 
are  made,  the  skin  itself  perishes,  cut  off'  from  all  source  of  nutrition,  except 
where  some  of  the  larger  vessels  enter  it  from  the  inter-muscular  septa  be- 
neath ;  here,  in  general,  a  few  islets  still  persist  in  the  middle  of  the  destruc- 
tion. In  the  worst  cases,  in  which  nothing  has  been  done  to  relieve  the 
tension,  the  fasciae  and  muscles  are  bared  &nd  dissected  away  from  each  other, 
the  joints  are  opened,  the  bones  exposed,  and  the  limb  is  reduced  to  a  per- 
fectly hopeless  condition. 

Prognosis. — The  prognosis  in  the  case  of  diffuse  inflammation  of  the 
cellular  tissue  is  always  exceedingly  grave.  If  the  head  is  involved,  portions 
of  the  scalp  may  slough,  the  pericranium  may  perish,  and  osteophlebitis, 
pyaemia,  or  meningitis  follow.  In  the  case  of  the  orbit  the  danger  is 
even  greater,  and  at  best  the  eye  is  almost  sure  to  be  destroyed.  The  in- 
flammation may  spread  from  the  cellular  tissue  of  the  neck  to  the  pleura  or 
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pericardium,  or  it  may  prove  fatal  from  extending  to  the  larynx.  After 
lithotomy  it  is  practically  hopeless.  Even  when  one  of  the  limbs  only  is 
concerned  the  danger  is  very  great.  Osteophlebitis,  lymphangitis,  or  pyemia 
may  follow  at  any  time.  The  inflammation  may  spread  to  the  neighbouring 
joints  and  lead  to  acute  suppurative  arthritis.  The  bones  may  necrose  ;  the 
great  vessels  may  be  injured  ;  and  even  when  all  these  more  serious  conse- 
quences are  escaped,  the  limb  maybe  rendered  useless  and  become  a  constant 
source  of  pain  from  the  sloughing  of  the  subcutaneous  and  inter-muscular 
cellular  tissue.  The  wounds  heal  slowly  ;  the  cicatrices  are  adherent  to 
the  muscles  or  the  bones,  so  that  they  are  constantly  breaking  down ;  the 
lymphatics  are  destroyed  ;  solid  oedema  sets  in  ;  and,  even  after  the  most 
successful  treatment,  the  part  is  left  stiffened,  cold,  congested,  and  practically 
useless  for  active  movement  for  months  and  even  for  life. 

Treatment. — In  the  most  acute  form  of  diffuse  inflammation  the  prostra- 
tion is  so  extreme  and  the  heart  fails  so  rapidly  that  very  little  can  be  done. 
Stimulants — ammonia,  ether,  and  brandy — must  be  given  freely  as  long  as 
the  patient  can  absorb  them.  Sometimes,  when  the  constitution  is  otherwise 
healthy,  and  the  effect  is  due  to  the  local  absorption  of  a  chemical  poison, 
it  is  possible  to  tide  over  the  crisis,  and  under  these  circumstances  enormous 
quantities  may  be  given  with  very  great  benefit ;  but  this  is  of  no  avail  if 
the  production  of  the  poison  continues.  In  cases  that  are  less  severe,  in 
which  the  immediate  danger  is  not  so  great,  careful  watch  must  be  kept  upon 
the  pulse,  and  everything  must  be  done  to  support  the  patient's  strength. 
It  must  always  be  remembered  that  unless  it  is  the  result  of  some  very  grave 
injury,  diffuse  inflammation  rarely  occurs  except  in  those  whose  constitu- 
tions are  thoroughly  broken  down,  whose  strength  is  exhausted,  and  who 
have  been  accustomed  to  the  free  use  of  stimulants  for  years  past  ;  but,  if 
possible,  remedies  of  this  kind  should  never  be  given  alone,  always  in  small 
quantities  at  a  time,  with  beef-essence,  milk,  eggs  beaten  up,  and  other  foods 
that  possess  a  more  lasting  value. 

The  local  treatment  is  no  less  important.  Everything  must  be  done  to 
check  absorption  from  the  surface  of  the  wound  and  diminish  the  tension. 
Cold  is  scarcely  of  so  much  value  in  these  cases  as  in  other  forms  of  inflam- 
mation. The  vitality  of  the  part  is  already  very  feeble,  and  there  is  some 
danger  of  causing  gangrene.  If  suppuration  has  not  yet  occurred,  elevation 
and  gentle  elastic  compression  with  many  layers  of  cotton-wool  may  be  tried; 
if,  however,  this  stage  is  already  passed,  more  good  may  be  done  by  means  of 
warm  formentations  and  long-continued  warm  baths,  assisted  by  thorough 
drainage. 

If  the  skin  is  hard  and  brawny,  with  severe  pain  and  throbbing,  incision 
should  be  made  without  hesitation.  It  is  no  use  waiting  until  fluctuation,  or 
even  local  softening,  can  be  detected  ;  they  should  be  made  before  this,  for  the 
purpose  of  relieving  the  tension  and  allowiiig  the  inflammatory  exudation  to 
drain  away.  It  is  better  to  make  them  where  the  need  is  not  absolutely 
certain  than  to  leave  them  unmade.  The  depth  to  which  they  should  be 
carried  varies  naturally  with  that  of  the  inflammation  ;  in  most  cases  it  is 
not  necessary  to  do  more  than  incise  the  deep  fascijp,  and,  as  a  rule,  they 
should  not  be  more  than  an  inch  and  a  half  or  two  inches  long.  In  planning 
them  regard  should  of  course  be  paid  to  the  position  of  important  structures 
and  to  the  natural  folds  of  the  part.  The  haemorrhage  is  not  unfrequently 
P'--  fuse  for  a  short  time,  but  it  can  always  be  checked  by  the  pressure  of 
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some  absorbent  gauze  or  other  similar  material.  Afterwards  warm  fomen- 
tations may  be  continued,  so  as  to  encourage  the  discharge  as  much  as  possible. 

Other  incisions  may  be  necessary  after  the  inflammation  has  ceased  to 
spread,  for  the  purpose  of  releasing  sloughs  or  to  give  better  exit  to  the 
discharges  ;  and  then,  as  granulations  spring  up,  every  attempt  must  be 
made  to  procure  cicatrisation  as  soon  as  possible.  Some  contraction  is 
nearly  always  left,  and  often  the  tissues  are  extensively  matted  together,  so 
that  they  remain  cold  and  oedematous  ;  but  if  the  part  is  not  hopelessly  dis- 
organised, very  great  improvement  may  generally  be  effected  by  constantly 
repeated  massage,  warm  douches,  and  shampooing. 

In  the  worst  cases,  in  which  the  joints  are  involved,  or  the  skin  is  exten- 
sively destroyed,  amputation  is  very  likely  to  be  required  ;  but  it  should  not 
be  performed  until  the  acute  symptoms  have  subsided. 

PYEMIA 

Pyemia  is  an  infective  disorder,  caused  by  the  ordinary  pyogenic  micro- 
organisms, and  distinguished  from  the  other  affections  to  which  they  give 
rise  by  the  unusual  prominence  of  some  of  the  clinical  and  pathological 
features — rigors,  metastatic  abscesses,  and  diffuse  inflammation  of  the  serous 
and  synovial  membranes  in  particular.  It  is  not  a  specific  disease  ;  there  is 
no  evidence  that  other  organisms  than  the  ordinary  pyogenic  ones,  the 
staphylococci  and  streptococci,  are  ever  present.  It  is  not  even  a  disease  of 
itself ;  it  is  merely  the  product  of  the  ordinary  germs  that  cause  suppuration 
acting  under  peculiar  conditions.  If  these  organisms  are  rubbed  into  the 
skin  so  that  the  hair-foUicles  are  affected,  they  cause  boils ;  under  other 
circumstances,  where  the  subcutaneous  tissue  is  especially  dense,  they  give  rise 
to  carbmicles  ;  when  the  tissues  are  poisoned,  either  by  the  products  of  septic 
decomposition,  or  by  the  ptomaine  of  a  snake-bite,  diffuse  cellulitis  follows ; 
if  syphilis  is  present,  phagedena  may  occur  ;  if  the  body  is  poisoned  by  the 
inhalation  of  the  exceedingly  virulent  substance  thrown  off  by  the  lungs, 
hospital  gangrene  and  sloughing  of  the  most  extensive  character  are  pro- 
duced ;  and  under  certain  conditions  they  give  rise  to  pysemia. 

The  anatomical  structure  of  the  injured  part  is  one.  Py£emia  is  espe- 
cially liable  to  occur  in  injuries  of  parts  in  which  there  are  large  veins 
unable  to  collapse — such,  for  example,  as  the  diploe  of  the  skull,  the  medulla 
of  other  bones,  and  tissues  infiltrated  with  inflammatory  deposit.  The 
method  of  dissemination  is  another,  dependent  to  some  extent  upon  this. 
In  diffuse  inflammation  of  the  cellular  tissue,  the  organisms  spread  either 
by  means  of  the  lymphatics,  or  in  the  connective-tissue  spaces  ;  in  pyaemia, 
the  vehicle  is  the  blood  itself.  For  this  reason,  too,  the  infection  is  not  a 
slow  and  gi'adual  process,  in  which  the  neighbouring  tissues  are  overcome 
layer  by  layer  in  a  widening  circle,  but  immense  quantities  suddenly  enter 
into  the  circulation,  and  are  carried  at  once  to  a  distant  part.  Another 
condition  of  very  great  importance  is  the  presence  of  some  foreign  material 
in  the  blood-stream  to  cause  embolism.  The  usual  one  is  a  fragment  from 
some  disintegrating  blood-clot;  but  experimentally  it  has  been  shown  that 
perfectly  inert  matter,  which  can  only  act  mechanically,  is  quite  capable 
of  producing  the  same  effect.  The  mere  presence  of  pus-microbes  in  the 
circulation  (unless  the  amount  is  so  large  that  they  of  themselves  act  as  an 
embolus)  is  not  sufficient  to  cause  pytemia  ;  but  if  particles  of  cinnabar  are 
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injected  at  the  same  time,  so  that  they  become  impacted  in  the  arterioles 
and  injure  the  endothelial  lining  of  the  vessels,  characteristic  metastatic 
abscesses  are  produced.  That  form  of  pyiBmia  in  which  diffuse  imilamma- 
tion  only  occurs,  without  evidence  of  embolism,  is  distinguished  sometimes 
as  pyaemia  simplex.  In  addition  to  these  there  are  other  conditions,  less 
well  known,  which  probably  are  not  without  influence ;  the  sudden  entry 
into  the  circulation,  for  example,  of  considerable  quantities  of  broken-down 
blood-clot,  causing  fever ;  the  development,  in  connection  with  the  inflam- 
mation of  bone,  of  substances  which  render  the  pus  produced  under  these 
circumstances  peculiarly  offensive  ;  possibly,  the  inefficient  excretion  of  the 
ptomaines  generated  in  the  alimentary  canal  when  the  kidneys  are  diseased ; 
peculiarities  of  the  patient's  constitution,  &c.  They  do  not  cause  the  pyremia 
themselves  ;  they  merely  determine  its  outbreak  instead  of,  or  in  addition  to, 
other  forms  of  suppurative  inflammation  occasioned  by  the  same  germs. 

Defective  ventilation ;  want  of  cleanliness ;  the  use  of  ward  sponges  ; 
■overcrowding,  especially  the  collection  together  of  suppurating  wounds,  and, 
briefly,  all  the  circumstances  that  favour  the  development  of  the  other  forms 
of  infective  disease,  favour  equally  that  of  pyjemia. 

Pathology. — The  blood  generally  coagulates  well ;  as  a  rule,  there  is  a 
great  increase  in  the  nimiber  of  white  corpuscles,  Avhile  the  red  ones  show 
signs  of  disintegration,  breaking  up  into  molecules  and  forming  irregular 
masses  without  running  into  rouleaux.  Cocci  may  often  be  found  in  abun- 
dance, both  free  and  in  the  white  corpuscles. 

Sometimes  the  wound  is  apparently  healing  well,  although  a  certain 
amount  of  suppuration  is  nearly  invariable.  Much  more  frequently  it  is 
foul  and  sloughing,  with  an  offensive  or  ichorous  discharge.  The  veins 
running  from  it  are  usually  filled  with  softened  clot  ;  the  infective  organisms 
spread  from  the  surface  of  the  wound  to  the  cellular  tissue  round  the  vessels 
and  invade  their  walls  ;  as  the  intima  is  approached  a  thrombus  forms,  and 
spreads  farther  and  farther  along  the  interior  in  advance  of  the  inflamma- 
tion. If  the  tissues  are  healthy,  this  prevents  general  infection  ;  organisa- 
tion sets  in,  and  the  poison  is  shut  oft".  If,  on  the  other  hand,  the  nutrition 
of  the  tissues  is  feeble,  or  the  power  of  the  germs  unusually  great,  or  a 
fresh  injury  of  any  kind  is  inflicted  upon  the  part,  degeneration  follows 
instead  of  organisation  ;  the  clot  softens  and  breaks  down  ;  fragments  of  it 
are  carried  off'  into  the  blood-stream  ;  and  with  them  the  cocci  which  have 
gradually  worked  their  way  through  the  wall.  When  pytemia  starts  from  a 
wound  that  is  healing  without  suppuration,  or,  as  in  acute  suppurative  osteo- 
myelitis, when  there  is  no  wound  at  all,  the  thrombosis  must  be  explained  in 
another  way.  The  micro-organisms  of  suppuration  are  of  common  occur- 
rence in  the  circulation — at  least,  they  can  enter  easily  enough ;  ordinarily 
they  are  innocuous  ;  the  tissues  are  able  to  resist  their  action  ;  if,  however, 
nutrition  fails,  whether  from  constitutional  or  local  causes,  or  the  endo- 
thelial lining  of  the  vessels  is  injured,  at  once  they  make  good  their  hold, 
coagulation-necrosis  begins  in  the  vessels,  thrombi  are  formed,  and  if  the 
other  conditions  are  favourable,  pyaemia  follows. 

Intravascular  infection  of  this  kind  may  occur  even  in  children  who 
are  to  all  appearance  in  perfect  health.  Probably  in  them  it  is  rendered 
possible  by  some  temporary  depressing  cause  :  want,  injury,  over-exertion,  or 
exhaustion  and  fatigue.  When  pyiemia  has  already  developed,  it  is  of  fre- 
quent occurrence,  and  thrombosis  in  distant  parts  of  the  body,  especially  in 
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places  that  have  been  bruised  or  hijured,  with  the  attendant  consequences  of 
embohsm  and  metastatic  abscesses,  is  one  of  the  usual  symptoms. 

Infection  with  pyogenic  micrococci  (whether  they  come  through  the 
walls  of  the  vessels  at  the  seat  of  injury,  or  enter  in,  other  ways),  with  its 
attendant  thrombosis,  leads  to  two  kinds  of  abscess,  one  arising  in  connection 
with  the  veins  and  capillaries,  the  other  embolic. 

a.  Of  these,  the  former  may  begin  either  in  the  neighbourhood  of  the 
wound,  or  in  some  distant  part  to  which  the  micro-organisms  circulating 
in  the  blood  have  been  carried,  and  in  which  they  have  been  arrested.  In 
either  case,  the  process  and  the  consequences  are  the  same.  Thrombosis 
sets  in  ;  a  ring  of  coagulation-necrosis  forms  round  the  germs  ;  liquefaction 
follows  ;  the  clot,  and  then  the  walls  of  the  vessels  and  the  surrounding 
tissues  break  down  and  melt  away ;  and  in  a  very  short  space  of  time  an 
irregular  cavity  is  formed,  filled  with  a  thin  oily  pus,  coloured  in  general 
from  the  mixture  of  a  small  quantity  of  htBmoglobin,  and  surrounded  by 
tissues  that  are  undergoing  disintegration  as  rapidly  as  they  can.  The 
suppuration  is  always  diffuse ;  there  is  no  evidence  of  organisation,  and  no 
sign  of  limitation  anywhere.  The  connective  tissue  between  the  muscles 
melts  away,  leaving  them  literally  dissected  out  by  the  pus  ;  the  synovial 
cavity  of  a  joint,  or  a  tendon  sheath,  is  filled  within  a  few  hours  ;  or  one  of 
the  serous  sacs  is  involved  in  the  same  way.  In  other  words,  there  is  diffuse 
inflammation  of  the  cellular  tissue,  followed  by  suppuration  and  sloughing, 
as  in  the  worst  form  of  the  so-called  phlegmonous  erysipelas. 

h.  Embolic  abscesses  occur  in  a  different  way.  The  thrombi  in  the  veins, 
softened  by  the  action  of  the  micrococci,  break  down ;  loose  particles  are 
carried  off  in  the  blood-stream,  and  passing  through  the  heart  are  driven 
into  the  vessels  of  the  lungs.  The  smaller  ones  may  pass  through  these, 
and  then  later  be  stopped  elsewhere — in  the  liver,  for  example ;  the  lai'ger 
ones  are  arrested,  generally  at  the  bifurcation  of  a  vessel,  and  give  rise  to 
embolic  abscesses. 

The  effect  of  a  non-infective  embolus  depends  upon  the  arrangement  of 
the  blood-vessels.  If  the  collateral  circulation  through  the  part  is  good,  no 
ill-result  follows  other  than  the  obliteration  of  a  -short  segment  of  the 
A'essel.  If  the  blood-supply  is  entirely  cut  off,  local  anfemia  and  gradual  dis- 
integration ensue  ;  but  if,  as  in  the  case  of  the  lungs,  there  is  a  condition 
intermediate  between  these  two,  the  blood  pours  in  fi-om  all  sides,  without 
strength  sufficient  to  force  its  way  out ;  the  part  becomes  more  and  more 
congested ;  the  walls  of  the  vessels  give  way  ;  the  blood  is  extravasated  into 
the  tissues,  and  at  length,  when  coagulation  supervenes,  the  whole  area  is  con- 
verted into  a  solid  conical  block.  This  is  known  as  hsemorrhagic  infarction. 
It  is  common  in  the  lungs  and  spleen,  the  base  of  the  cone  lying  towards 
the  serous  surface  ;  but  it  never  occurs  in  the  liver  or  the  subcutaneous 
tissue. 

When  the  embolus  is  infective  from  the  presence  of  pyogenic  micro-organ- 
isms, the  same  result  ensues,  but  almost  at  once  coagulation-necrosis  follows, 
the  central  portion  becomes  liquid,  and  in  a  very  short  time  the  whole  area  of 
the  infection,  and  the  tissues  for  some  distance  round,  are  converted  into 
pus.  The  change  is  so  rapid  as  to  resemble  gangrene  rather  than  ordinary 
suppuration. 

The  pathological  appearances  in  a  fatal  case  of  pyaemia  consist  therefore^ 
with  the  exception  of  the  changes  m  the  veins,  almost  entirely  of  abscesses 
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and  suppuration,  sometimes  diffuse,  sometimes  embolic.  Only  one  organ 
may  be  affected,  or  several  ;  the  abscesses  may  be  all  visceral,  or  all  super- 
ficial. In  some  cases  only  one  tissue  is  affected ;  in  acute  suppurative 
periostitis,  for  example,  the  lesions  may  be  limited  to  the  bones ;  in  some 
forms  of  chronic  pyfemia  to  the  subcutaneous  tissues  ;  in  others — those 
especially  that  occur  after  the  acute  exanthemata — to  the  joints.  Pericarditis, 
due  to  infective  embolism  of  the  coronary  artery  is  exceptionally  frequent  in 
suppurative  osteomyelitis  ;  pleurisy  in  otitis  ;  and  abscesses  in  the  liver  when 
the  urinary  organs  are  involved  ;  but,  except  m  this  last-mentioned  case,  no 
satisfactoi'y  explanation  for  such  coincidences  is  forthcoming. 

Symptoms. — No  wound  is  exempt  ;  it  may  occur  without  one,  but  it  rarely 
breaks  out  without  distinct  evidence  of  suppuration,  or,  at  least,  of  the 
presence  of  pyogenic  germs.  Sloughing  wounds,  and  those  which  are  foul 
from  the  presence  of  septic  discharges  soaking  into  and  poisoning  all  the 
tissues  round,  are  naturally  more  liable  than  those  covered  with  healthy 
granulations  ;  and  septic  fever  and  saprsemia  are  nearly  always  present  as 
well. 

It  may  begin  insidiously,  the  temperature  becoming  more  and  more 
irregular  and  the  patient  failing  distinctly,  without  its  being  possible  to  say 
that  pyaemia  has  set  in  ;  or  all  of  a  sudden  an  intense  rigor  may  commence 
without  warning,  and  the  temperature  rise  at  once  five  or  six  degrees.  After 
this  it  may  fall  again,  but  the  characteristic  feature  is  its  extreme  irregularity  ; 
rigors  may  occur  every  day,  sometimes  with  such  even  intervals  as  to  suggest 
ague  ;  two  or  three  may  be  present  in  the  twenty-four  hours  ;  or  there  may 
not  be  one  for  a  week ;  but,  as  a  rule,  the  temperature  is  always  suggestive 
of  them,  sudden  and  rapid  rises  occurring  here  and  there  without  external 
causes. 

The  pulse  and  respiration  vary  with  the  temperature,  gradually  becoming 
more  rapid  and  powerless  as  the  patient  fails  in  strength  ;  any  sudden  change 
in  either  by  itself  is  suggestive  of  fresh  local  trouble.  The  expression  of  the 
face  is  always  peculiarly  anxious,  especially  as  each  rigor  comes  on.  The 
conjunctiva  is  often  distinctly  jaundiced,  and  the  colour  is  earthy,  if  not 
yellow.  The  tongue  is  red  and  smooth  at  first,  later  covered  over  with  brown 
crusts  ;  herpes  is  often  present,  leaving  painful  cracks  and  fissures  in  the 
lips ;  the  teeth  are  covered  with  sordes,  and  aphthous  iilcers  are  often 
scattered  over  the  mucous  membi'anes.  Emaciation  is  generally  exceed- 
ingly rapid,  and  in  itself  is  highly  suggestive  ;  the  breath,  and  sometimes 
the  whole  body,  exhales  a  peculiar  offensive  mawkish  odour  ;  the  skin  is 
marked  by  fugitive  erythemata  of  a  dusky  red ;  sometimes  vesicles,  and 
even  pustules,  form  upon  it ;  and  in  many  cases  it  is  exceedingly  sensitive, 
the  least  touch  causingjthe  most  intense  pain.  Delirium  is  not  common, 
unless  the  temperature  is  continuously  high,  until  the  strength  gives  way. 
Vomiting  often  occurs  with  the  rigors  ;  albuminuria  is  present  in  a  very  large 
proportion  ;  but  diarrhoea  is  unusual. 

In  addition  to  these  symptoms,  which  are  dependent  upon  the  changes 
in  the  blood,  others  arise  from  the  local  troubles.  Any  serous  or  synovial 
membrane  may  be  aft'ected ;  abscesses  may  form  in  any  part  of  the  body, 
deep  or  superficial  ;  the  viscera  may  be  riddled  with  them  ;  or  they  may  be 
scattered  through  the  subcutaneous  tissue  ;  and  wherever  they  occur,  they  are 
always  difiuse.  Many  of  these  cannot  be  diagnosed  ;  metastatic  abscesses 
in  the  lungs,  for  example,  are  always  small,  and  cause  but  slight  physical 
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signs,  while  the  nervous  system  is  so  depressed  that  the  pain,  even  when 
it  is  severe,  is  scarcely  felt.  Local  tenderness  is  always  of  very  great  signifi- 
cance ;  and  in  most  cases  it  is  essential  to  institute  a  thorough  examination 
of  the  patient  every  day  to  make  sure  that  no  suppurating  focus  anywhere  is 
overlooked.  ^ 

Pyaemia  varies  very  greatly  in  its  intensity.  In  some  cases — when,  for 
example,  it  is  due  to  acute  osteomyelitis — it  may  prove  fatal  within  the 
week,  even  before  metastatic  abscesses  of  any  kind  have  been  able  to  make 
their  appearance.  In  others  pericarditis,  or  some  other  lesion  so  grave  as 
to  imperil  life,  sets  in  almost  at  once.  Sometimes,[on  the  other  hand,  it  is 
very  chronic,  lasting  even  for  months,  with  occasional  rigors  and  abscesses, 
which  in  these  cases  are  limited,  or  almost  limited,  to  the  subcutaneous 
tissues.  So  far  as  the  prognosis  is  concerned,  a  very  great  deal  depends 
upon  the  locality  of  the  secondary  deposits.  When  the  abscesses  are  super- 
ficial or  confined  to  the  joints,  and  when  the  fever  does  not  run  an  extreme 
course,  there  is  always  the  hope  that  recovery  may  follow,  but  at  the  expense 
of  a  long  and  tedious  illness,  with  very  likely  one  or  more  joints  crippled  and 
almost  useless. 

Treatment. — When  once  pyaemia  has  developed,  it  does  not  appear  possible 
to  cut  it  short  in  any  way ;  all  that  can  be  done  is  to  treat  the  symptoms  as 
they  arise,  and  prevent  them  from  becoming  themselves  centres  of  fresh  in- 
fection. Prevention,  therefore,  is  all  the  more  essential — first,  to  prevent  the 
poison  developing,  secondly,  to  prevent  its  being  absorbed. 

Where  it  is  practicable,  every  patient  before  operation  should  undergo  a 
thorough  course  of  preparation.  It  is  a  well-known  fact  that  people  in  a 
robust  state  of  health,  taking  active  exercise,  and  consuming  a  large  amount 
of  food,  are  not  nearly  such  good  subjects  for  operation  as  those  who  have 
long  been  bedridden.  Laid  up  suddenly  their  bowels  become  confined,  their 
liver  is  congested,  the  urine  is  thick  and  high-coloured,  and  a  certain  amount 
of  feverishness  sets  in. 

The  surroundings  should  receive  the  greatest  attention.  Ventilation 
should  be  perfect ;  nothing  tends  to  such  depression  as  the  constant  breath- 
ing of  air  that  has  been  fouled  ;  and  absolute  chemical  cleanliness  must  be 
insisted  on.  Bed,  bedding,  instruments — everything,  in  short,  that  comes  in 
contact  with  the  patient — must  be  scrupulously  clean.  Outbreaks  of  pytemia 
have  been  traced  to  the  sudden  disturbance  of  accumulations  of  dust,  but  in 
the  majority  of  instances  it  is  probable  the  actual  vehicle  of  the  poison  is 
some  material  object. 

A  wound  requires  even  greater  care.  Everything  that  tends  to  irritate 
the  tissues  in  the  neighbourhood — want  of  rest,  tension,  friction,  or  decom- 
position— lowers  their  power  of  resistance  and  makes  them  more  susceptible. 
Where  the  drainage  is  perfect,  so  that  the'discharges  escape  at  once,  and  the 
surface  of  the  wound  is  kept  dry,  so  that  decomposition  cannot  occur,  sup- 
puration may  follow,  but  it  will  be  limited  to  the  surface,  and  there  is  little 
or  no  fear  of  the  pyogenic  micro-organisms  either  finding  their  way  into  the 
cellular  tissue  and  causing  diffuse  suppuration,  or  entering  into  the  blood- 
stream and  leading  to  thrombosis,  softening,  and  metastatic  abscesses. 

Abscesses  should  be  opened  at  once  and  thoroughly  drained.  Joints  that 
are  filled  with  pus  must  be  treated  in  the  same  way,  or  irrigated  with  a  con- 
tinuous stream  of  water.  At  first,  the  cartilages  and  the  synovial  lining  are 
unaffected,  and  if  only  the  contents  are  evacuated  in  time,  and  no  accumu- 
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lation  is  allowed,  the  mischief  may  be  prevented  from  extending  farther,  and 
a  very  useful  articulation  left.  In  many  instances,  however,  either  fibrous 
or  bony  ankylosis  results.  The  same  plan  has  been  tried  with  the  serous 
membranes,  but  it  is  scarcely  possible  to  hope  for  success  with  them. 

Quinine  is  of  some  use  in  controlling  the  temperature,  and  appears  to 
check  the  onset  of  the  rigors,  and  diminish  their  severity,  but  not  to  the. 
same  extent  as  in  the  case  of  urethral  fever.  Germicides  taken  internally 
are  of  no  avail ;  secondary  deposits  make  their  appearance  even  when  the 
urine  is  almost  black  from  the  absorption  of  carbolic  acid.  Salicylate  of 
soda  and  antipyrin  may  be  tried  ;  and  opium  is  always  of  use,  both  to  relieve 
the  pain  and  anxiety  and  procure  sleep.  The  food  should,  of  course,  be 
as  nutritious  as  possible,  and  the  supply  of  stimulants  should  be  guided  by 
the  condition  of  the  pulse. 
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CHAPTEE  IV 

DISEASES  DUE  TO  INFECTIVE  ORGANISMS—continued 

2.  Specific 

EEYSIPELAS 

Two  kinds  of  erysipelas  are  ordinarily  distinguished  :  simple  cutaneous  and 
phlegmonous.  In  tlie  latter,  however,  the  skin  is  involved  secondarily  ;  the 
true  eysipelatous  rash  is  not  present,  and  there  is  no  question  that  the  inflam- 
mation is  due  entirely  to  the  ordinary  forms  of  micrococci. 

Erysipelas  is  an  acute  infective  inflammation  of  the  capillary  lymphatics, 
caused  by  the  presence  of  a  micrococcus.  The  skin  is,  generally  speaking, 
involved,  but  sometimes  it  commences  on  the  mucous  and  even  on  the  serous 
surfaces. 

Cause. — A  streptococcus  can  always  be  found  in  the  lymphatic  spaces  at 
the  edge  of  the  extending  inflammation,  chiefly  in  the  superficial  part  of  the 
corium  and  the  subcutaneous  fatty  tissue ;  it  is  not  present  in  the  blood- 
vessels. Whether  it  is  the  same  as  the  streptococcus  of  suppuration  (S. 
pyogenes)  or  not,  is  still  doubtful.  According  to  Fehleisen,  it  is  not ;  by  itself 
it  never  leads  to  the  production  of  pus  ;  if  this  occurs  it  is  always  the  result 
of  a  mixed  infection.  According  to  others,  however,  all  the  differences  may 
be  explained  by  the  method  or  site  of  inoculation,  the  degree  of  attenuation, 
or  the  individual  power  of  resistance.  Morphologically  they  cannot  be  distin- 
guished, although  it  is  said  the  micrococcus  erysipelatis  is  slightly  the  larger 
of  the  two. 

It  is  very  doubtful  if  the  micro-organism  can  gain  access  otherwise  than 
through  a  wound,  but  the  smallest  scratch  or  abrasion  is  enough.  Exposure 
to  draughts,  sudden  chills,  the  east  wind,  and  the  like,  which  are  occasion- 
ally followed  by  an  attack,  and  which  certainly  predispose  to  it,  must  be 
regarded  as  depressing  agents,  rendering  the  tissues  more  liable  to  infection. 
Erysipelas  is  occasionally  epidemic,  and  probably  may  be  conveyed  by  air  or 
water  ;  but  it  is  certainly  contagious,  and  is  especially  liable  to  be  dissemi- 
nated by  dirty  hands  or  sponges. 

The  predisposing  causes  include  everything  which  can  either  impair  the 
general  health,  or  weaken  the  power  of  resistance  of  the  tissues  in  the  neigh- 
bourhood of  the  wound.  Among  the  former  are  included  Bright's  disease, 
intemperance  in  food  as  much  as  in  drink,  gout,  exposure,  and  privation. 
Overcrowding,  the  continued  breathing  of  air  loaded  with  the  exhalations 
from  other  people's  lungs,  want  of  cleanliness,  and  general  neglect  of  ordinary 
hygienic  principles,  probably  act  in  the  same  way  ;  they  all  appear  to  inter- 
fere with  the  elimination  of  waste  material  of  one  kind  or  another,  and  so 
prevent  the  perfect  nutrition  of  the  tissues.  Mechanical  irritation,  want  of 
rest,  tension,  congestion  or  oedema,  and  the  presence  of  foul  or  decomposing 
discharges  soaking  into  the  neighbourhood  of  a  wound,  affect  the  surrounding 
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structures,  lowering  their  vitality,  and  rendering  them  less  capable  of 
resisting.  Under  conditions  of  this  kind  the  tissues,  which,  so  long  as  they 
are  healthy,  are  able  to  prevent  the  entry  of  foreign  organisms,  and  destroy, 
sooner  or  later,  those  that  from  some  accident  may  have  entered  in,  seem  to 
lose  their  power  of  resistance  altogether.  Experiments  in  illustration  of  this 
have  been  performed  by  many  observers.  Chemical  ferments,  containing 
themselves  no  organic  structure  of  any  kind,  have  been  injected  into  the  blood, 
and  in  a  very  short  time  it  has  been  found  that  micro-organisms  were  present 
in  myriads. 

One  attack  distinctly  predisposes  to  another. 

Pathology. — Micrococci,  forming  chains,  are  found  abundantly  in  the 
superficial  lymphatics  of  the  skin  where  the  rash  is  spreading,  not  where  it 
is  fading,  nor  where  it  has  passed  away  ;  they  are  much  more  scarce  in  the 
interstices  of  the  tissues  (though  these  anatomically  belong  to  the  lymphatic 
system),  and  are  scarcely  found  at  all  in  the  vessels  of  the  part.  The 
other  local  changes  are  merely  those  that  are  present  in  ordinary  inflamma- 
tion, dilatation  of  vessels,  accumulation  of  inflammatory  exudation,  and  of 
leucocytes. 

In  fatal  cases  the  blood  is  usually  said  to  be  fluid  and  uncoagulated, 
staining  the  interior  of  the  heart  and  vessels.  The  spleen  is  soft  and  dif- 
fluent, the  kidneys  are  engorged,  sometimes  showing  signs  of  a  catarrhal 
or  interstitial  inflammation,  and  the  lungs  are  much  congested,  the  smaller 
vessels  being  plugged  with  granular  masses,  which  are  supposed  to  be  pro- 
duced by  the  disintegration  of  white  corpuscles.  A  similar  change  has  been 
described  in  the  vessels  of  the  brain. 

Symptoms.  1.  Constitutio}ial. — These  usually  precede  the  local  ones 
by  some  hours,  occasionally  longer.  There  is  a  rapid  rise  of  temperature  to 
102°  or  104°  F.  with  chills,  or  even  a  rigor  ;  vomiting,  epistaxis,  and  in 
children  convulsions,  are  of  common  occurrence.  The  skin  is  hot  and  dry, 
the  tongue  is  coated  with  a  thick  creamy  fur,  the  bowels  are  confined,  and 
there  is  headache  with  general  depression.  The  temperature  usually  con- 
tinues high  for  three  or  four  days,  and  then  gradually  sinks,  assuming  the 
remittent  type,  but  as  it  rises  again  with  every  local  extension  its  course  is 
rarely  unifoi'm.  In  the  worst  cases  the  symptoms  are  of  a  typhoid  character 
almost  from  the  first ;  the  eyes  are  jaundiced  ;  the  skin  is  a  peculiar  dusky 
yellow;  the  pulse  is  very  small,  frequent,  and  feeble;  diarrhoea  is  often 
profuse  and  sometimes  very  offensive,  albumin  is  present  in  the  urine 
(perhaps  owing  to  the  catarrhal  inflammation),  and  there  is  a  constant, 
muttering  delirium,  which  may  be  due  to  the  plugging  of  the  cerebral 
capillaries. 

2.  Local. — The  redness  nearly  always  begins  at  the  margin  of  the  wound, 
sometimes  where  the  skin  is  continuous  with  mucous  membrane,  as  at  the 
angle  of  the  eye,  or  on  the  mucous  membrane,  very  rarely  some  distance  off. 
At  first  it  is  a  bright  rose-red ;  exceptionally,  and  only  in  severe  cases,  it 
has  a  dusky  tinge.  The  edge  is  irregular,  but  always  sharply  defined  ;  even 
when  the  rash  is  advancing  it  always  marches  by  steps,  suddenly  showing  a 
well-marked  border  some  distance  oft".  The  skin  is  swollen,  oedematous,  and 
pits  on  pressure.  The  raised  margin  can  be  felt,  it  is  so  clear.  Wh^re  there 
is  an  abundance  of  loose  cellular  tissue,  as  in  the  eyelid  or  the  scrotum,  the 
swelling  becomes  enormous  in  a  very  short  space  of  time,  but  the  pain  is  very 
slight.    When,  on  the  other  hand,  the  skin  is  tightly  bound  down,  as  over 
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the  nose  or  tlie  pinna,  the  colour  is  Hvid,  the  swelhng  sHght,  and  the  pain 
intense.  Very  often  in  these  circumstances  the  epidermis  is  detached  from 
the  corium  beneath,  forming  bullEe,  which  at  first  contain  clear  serum,  but 
soon  become  full  of  pus.  Aa  the  inflammation  subsides,  these  burst,  dry  up, 
and  form  scabs  ;  but  there  is  no  ulceration  or  destruction  of  the  cutis.  In 
severe  cases  the  fluid  they  contain  is  stained  with  blood. 

The  neighbouring  lymphatic  glands  are  always  swollen  and  tender  ;  very 
often  this  is  the  earliest  sign,  and  it  is  usually  present  before  the  blush  shows 
itself.  As  the  disease  advances  the  redness  involves  one  area  after  another, 
fading  in  the  centre  as  it  spreads  by  the  circumference.  Sometimes  this 
continues  for  two  or  three  days  only,  sometimes  for  much  longer  periods, 
until  perhaps  the  greater  part  of  the  body  has  been  traversed.  Then  the 
temperature  falls  suddenly,  the  last-formed  red  patch  ceases  to  spread, 
the  swelling  disappears  ;  the  skin  becomes  wrinkled  again,  and  the  pain 
and  tenderness  disappear.  Desquamation  always  follows  a  severe  attack, 
and  when  the  head  is  involved,  the  hair  falls  off,  but  it  speedily  grows 
again. 

In  rare  cases,  erysipelas  is  erratic,  disappearing  in  one  part  and  break- 
ing out  in  another ;  and  in  very  exceptional  instances,  metastatic,  sud- 
denly subsiding  and  attacking  some  internal  organ  instead. 

Abscesses  are  uncommon,  although  occasionally  the  lymphatic  glands 
break  down  and  suppurate.  Very  often  a  relapse  occurs,  sometimes  two  or 
three,  but  they  are  rarely  so  severe  as  the  original  attack.  Acute  suppura- 
tive arthritis,  meningitis,  pleurisy,  and  peritonitis  have  been  recorded  as  com- 
plications ;  and  occasionally  in  erysipelas  of  the  face  the  mouth  and  fauces 
become  involved,  leading  to  erysipelatous  laryngitis  and  oedema  of  the  glottis. 
Pyfemia  occasionally  follows  it ;  and  sometimes,  especially  after  repeated 
attacks,  a  condition  of  solid  oedema  is  left,  which  is  very  disfiguring  when 
■the  face  is  concerned. 

Diagnosis. — The  sudden  rise  of  temperature,  with  headache,  vomit- 
ing, and  constipation  ;  the  enlargement  and  tenderness  of  the  neighbouring 
lymphatic  glands ;  and  the  peculiarly  sharply-defined  margin  of  the  redness, 
are  characteristic.  The  last  serves  to  distinguish  it  from  simple  lym- 
phangitis. 

Erysipelas  commencing  in  the  mucous  membrane  of  the  fauces  resembles 
ordinary  catarrhal  pharyngitis,  but  is  infinitely  more  sever^.  The  constitu- 
tional symptoms  are  even  more  marked  than  in  the  ordinary  cutaneous  form, 
the  throat  is  swollen  and  burning  hot ;  the  mucous  membrane  of  the  palate 
is  thickened  and  of  a  brilliant  red  ;  the  voice  is  lost ;  swallowing  is  exceed- 
ingly painful ;  and  the  glands  at  the  angles  of  the  jaw  are  enlarged  and  very 
tender.  The  prostration  in  these  cases  is  usually  extreme,  and,  in  addition 
to  the  ordinary  risks,  there  is  always  the  fear  of  the  inflammation  extending 
to  the  larynx. 

Prognosis. — The  severity  of  the  initial  fever  is  no  guide.  At  the  ex- 
tremes of  life ;  when  the  head,  face,  or  chest  is  involved ;  when  the  disease 
continues  for  any  length  of  time  ;  and  particularly  when  there  is  old- standing 
nephritis,  the  prognosis  becomes  very  grave.  A  dusky  red,  instead  of  bright 
eruption  ;  jaundice  ;  delirium  ;  blood-stained  bullae  ;  and  a  sudden  rise  in 
the  pulse-rate,  without  strength,  are  very  serious  omens.  In  many  cases 
broncho-pneumonia  sets  in  and  proves  fatal ;  in  others  signs  of  congestion 
of  the  brain  ;  in  others,  again,  the  symptoms  resemble  those  of  typhoid  with 
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diarrhoea  ;  or  the  patient  sinks  from  exhaustion,  worn  out  by  the  long  con- 
tinued fever. 

Treatment.  1.  Constitutional. — It  must  always  be  remembered  that, 
although  the  fever  at  the  commencement  of  a.n  attack  maybe  sthenic,  it  tends 
very  rapidly,  to  assume  a  typhoid  character. 

A  purgative  is  nearly  always  required  at  first;  even  when  there  is 
diarrhoea  it  may  usually  be  given  with  advantage,  and  particularly  when,  from 
the  patient's  appearance  or  habits,  it  is  probable  that  the  liver  is  congested. 
Afterwards  the  bowels  may  be  kept  gently  open  by  means  of  effervescent 
salines.  In  the  slighter  cases  nothing  else  is  required,  though  quinine  with 
mineral  acids  may  be  given  to  stimulate  the  appetite.  In  the  more  severe 
ones,  where  the  tongue  is  dry  and  brown,  and  the  pulse  is  losmg  its  strength 
and  fulness,  bark  and  ammonia  with  ether  answer  better  than  anything.  If 
the  temperature  is  high,  quinine  or  antipyrin  may  be  given,  but  they  appear 
to  have  little  effect  upon  the  disease.  Perchloride  of  iron,  which,  according 
to  some,  acts  as  a  specific  when  given  in  lai'ge  and  frequent  doses,  has  in  my 
hands  failed  completely.  I  have  often  noticed  a  distinct  improvement  when 
it  has  been  left  oft"  and  quinine  and  carbonate  of  ammonia  substituted. 

Stimulants  are  usually  required,  especially  m  the  aged,  and  in  those  who 
are  accustomed  to  them.  The  guide  to  their  administration  is  the  condition 
of  the  tongue  and  the  pulse.  They  should  always  be  given  in  small  quanti- 
ties at  a  time,  and  if  possible  with  beef-tea,  meat-jelly,  milk,  arrowroot,  or 
other  food  that  can  be  easily  absorbed.  The  object  is  to  sustain  the  action 
of  the  heart  and  supply  it  with  strength  until  the  acti\'ity  of  the  poison 
begins  to  subside.  Very  often  after  the  first  day  or  two  the  patient  will 
take  liquid  food  readily,  and  then  there  is  not  the  same  necessity. 

2.  Local. — Many  attempts  have  been  made  to  check  the  spread  of  the 
micro-organisms  in  the  tissues,  but  not  with  any  great  success.  Injections 
of  carbolic  acid  and  of  sulphocarbolate  of  soda  are  recommended.  American 
surgeons  are  said  to  have  used  bromine  vapour  and  creosote  with  advantage. 
Salicylic  acid  is  reported  to  have  succeeded  when  injected  liypodermically  ; 
and  many  other  germicides  have  enjoyed  a  local  reputation.  In  most  cases, 
however,  it  answers  better  to  treat  the  symptoms.  Strong  antiseptics  in 
particular  should  be  avoided,  as  the  additional  injury  they  inflict  upon  the 
tissues  may  cause  sloughing. 

The  burning  pain  can  be  relieved  by  excludmg  the  air  and  using  gentle 
pressure.  Cold  may  be  grateful  to  the  patient,  but  care  is  required  in  employ- 
ing it,  for  fear  of  lowering  the  vitality  of  the  part  too  far.  Oxide  of  zinc  and 
starch  are  sometimes  dusted  thickly  over  the  skin,  but  in  many  cases  they 
cause  intolerable  itching.  Extract  of  belladonna  mixed  with  glycerine,  and 
covered  with  a  thick,  soft  layer  of  cotton-wool,  is  greatly  to  be  preferred. 
Three  or  four  coats  of  lead  paint,  mixed  with  glycerine  to  prevent  its  cracking, 
have  a  very  satisfactory  effect,  partly  no  doubt  owing  to  the  absorption  of 
the  lead  and  its  action  upon  the  capillaries  ;  but  the  ordinary  lead  lotion  is 
equally  good  if  evaporation  is  checked  by  using  five  or  six  thicknesses  of  hnt. 
In  very  mild  cases  the  surface  may  be  painted  over  with  a  strong  solution  of 
nitrate  of  silver  in  ether,  or  with  collodion,  or  tincture  of  iodine,  though  the 
benefit  is  probably  due  to  the  mechanical  effect  upon  the  epidermis. 

Rest,  gentle  imiform  pressure,  and  elevation,  if  the  part  will  admit  of  it, 
are  of  material  help  in  relie\'ing  the  pain  and  inflammation.  When  the 
tension  is  extreme,  it  is  sometimes  necessary  to  make  a  few  punctures  :  for 
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want  of  this  I  have  known  the  eyelids  slough,  but  such  circumstances  are 
rarely  met  with  in  uncomplicated  erysipelas. 

SEPTIC  INFECTION,  OE  TRUE  SEPTICEMIA 

In  the  strict  sense  of  the  term  this  name  should  be  reserved  for  an  acute 
specific  disease  caused  by  a  micro-organism  which  multiplies  in  the  blood, 
so  that  the  most  minute  trace  can  communicate  it  by  inoculation,  as  in  the 
case  of  anthrax.  It  is  not  of  necessity  attended  by  septic  fever  or  sapraemia 
on  the  one  hand,  or  by  the  local  manifestations  of  pyfemia,  thrombosis, 
embohsm,  or  suppuration,  on  the  other.  The  smallest  wound  is  sufficient ; 
there  is  a  short  period  of  incubation — eight  or  ten  hours  in  acute  cases — and 
the  symptoms  steadily  increase  in  severity.  Sometimes  it  is  known  as  pro- 
gressive septicaemia,  to  avoid  confusion  with  saprsemia. 

That  such  a  disease  can  be  artificially  produced  by  pure  cultivations  in 
animals  is  beyond  doubt.  "Whether  it  ever  occurs  in  man  by  itself,  so  that  it 
can  be  distinguished  from  all  other  troubles  that  are  caused  by  infective 
germs,  is  open  to  question.  It  must  be  remembered  that  after  the  injection 
of  a  minute  quantity  of  a  chemical  poison  into  the  blood,  myriads  of  micro- 
organisms make  their  appearance  ;  and  care  must  be  taken  not  to  mistake 
effect  for  cause. 

It  is  possible  that  some  of  the  exceedingly  fatal  cases  of  post-mortem 
wounds  that  occur  in  connection  with  puerperal  peritonitis  are  examples  of 
septic  infection  ;  but,  on  the  other  hand,  it  is  by  no  means  improbable  that 
they  are  really  due  to  sapraemia,  the  inoculation  of  a  virulent  poison  (as 
happens  sometimes  from  the  bites  of  venomous  reptiles)  causing  such 
extreme  depression  that  the  tissues  either  succumb  at  once,  or  are  too  much 
weakened  to  withstand  the  action  of  other  germs.  Other  examples  are 
fortunately  very  rare. 

Pathological  Appearances. —  The  changes  found  post  mortem  are 
practically  the  same  as  those  in  other  acute  specific  fevers.  Cloudy  swelling 
is  universal ;  the  brain  and  pia  mater  are  congested ;  the  spleen  is  enlarged ; 
and  the  number  of  white  corpuscles  in  the  blood  apparently  increased  ;  but 
in  the  most  acute  cases  there  is  nothing  more  definite.  In  those  which 
have  lasted  a  little  longer,  or  in  which  the  temperature  has  been  very  high, 
petechiae  may  be  found  upon  the  skin  and  the  surface  of  the  serous  mem- 
branes, and  sometimes  these  and  the  lining  membrane  of  the  heart  show 
evidence  of  acute  inflammation.  Unless,  however,  the  endocarditis  has  dis- 
tinctly assumed  the  ulcerative  form,  embolism  does  not  occur.  When  the 
disease  has  lasted  longer  it  is  usually  complicated  by  the  presence  of  local 
inflammation. 

Symptoms. — The  wound  itself  may  have  been  absolutely  unnoticed,  but 
usually  it  is  inflamed  and  painful,  and  sometimes  there  is  tenderness  running 
from  it  in  the  direction  of  the  lymphatics.  Otherwise  it  shows  no  change. 
The  general  symptoms  commence,  as  a  rule,  about  eight  or  twelve  hours  after 
"the  injury,  with  the  most  overpowering  depression ;  headache  is  extremely 
severe  ;  there  may  be  a  rigor  of  great  intensity,  but  very  seldom  more  than 
•one  ;  the  temperature  begins  to  rise  at  once,  the  pulse  is  small  and  feeble 
from  the  first,  the  respiration  is  hurried  and  shallow,  and  in  a  very  short 
time  dehrium  sets  in,  and  stupor  and  coma  rapidly  follow.  The  central 
nervous  system  from  the  first  is  entirely  overcome.  Sometimes  there  is  a 
rash  uDon  ';he  skin  not  unlike  that  of  scarlatina.    Lune  comnlications  are  of 
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frequent  occurrence.  Diarrhoea  may  be  present,  and  albuminuria  after  the 
first  two  days  is  almost  invariable.  Later,  if  the  case  becomes  chronic,  in- 
flammation of  the  serous  membranes,  and  of  the  endocardium,  may  set  in, 
and  various  local  troubles,  with  saprasmia  and  suppurative  fever,  may  make 
their  appearance. 

The  diagnosis  from  saprtemia  is  practically  impossible,  although  septic 
infection  is  more  probable  when  there  is  a  distinct  incubation-period.  No 
other  diseases  occurring  under  such  conditions  ever  cause  symptoms  of  such 
severity. 

Treatment  is  of  little  use.  An  attempt  should  be  made  to  limit  further 
absorption  by  the  thorough  application  of  caustics  ;  there  is  evidence  to  show 
that,  in  the  case  of  some  other  acute  si^ecific  and  infective  disorders,  destruc- 
tion of  the  seat  of  inoculation  is  of  considerable  benefit.  Quinine  and  anti- 
pyrin  may  be  given  when  the  temperature  is  high,  and  stimulants — alcohol, 
ammonia,  and  ether — if  the  pulse  shows  signs  of  failing.  Otherwise,  nothing 
is  of  much  avail ;  the  case  usually  terminates  fatally  in  a  few  days. 

ANTHEAX 

Anthrax,  or  malignant  pustule,  is  an  acute  infectious  disease  caused  by  a 
specific  bacillus.  Woolsorter's  disease  is  the  same  thing  under  a  different 
form,  and  so  is  the  splenic  fever  of  cattle. 

The  bacillus  anthracis  is  the  largest  and  most  easily  recognised  of  patho- 
genic organisms.  It  consists  of  rods,  from  five  to  ten  micro-millimetres  in 
length,  abruptly  cut  at  the  ends,  and  capable,  under  suitable  conditions,  of 
producing  spores  which  possess  the  most  extraordinary  powers  of  resistance  : 
their  tenacity  of  life  is  so  great  that  catgut  prepared  for  ligature  in  the 
ordinary  way  and  kept  in  a  dilute  solution  of  carbolic  acid  has  shown  itself 
■capable  of  transmitting  the  disease.  It  can  grow  in  the  tissues,  or  in  the 
blood,  or  outside  the  body,  provided  there  is  a  sufficient  supply  of  oxygen 
and  the  temperature  is  kept  up.  Naturally  those  are  most  exposed  to  it 
who  have  to  deal  with  hides,  wool,  &c.  :  tanners,  dock  labourers,  woolsorters, 
and  others,  but  it  may  occur  in  butchers,  and  there  is  evidence  to  show  that 
it  has  been  transmitted  by  flies. 

The  mode  of  entry  is  either  through  the  skin — as  in  malignant  pustule 
and  some  cases  of  malignant  oedema — or  through  the  mucous  membrane  of 
the  respiratory  or  alimentary  tract  (woolsorter's  disease).  In  the  former 
case,  characteristic  local  changes  precede  the  clinical  symptoms  ;  in  the 
latter,  the  bacillus  enters  at  once  into  the  blood-stream,  penetrating,  so  far 
at  least  as  the  lungs  are  concerned,  between  the  uninjured  epithelial  cells. 
Each  of  these  forms,  as  the  infection  spreads  through  the  body,  may  be 
attended  at  a  later  period  by  the  primary  lesion  that  is  characteristic  of  the 
other ;  thus  if  the  patient  lives  sufficiently  long,  malignant  pustule  may 
develop  upon  the  skin  in  a  case  of  woolsorter's  disease,  and  secondary 
intestinal  anthrax  may  show  itself  in  the  course  of  malignant  pustule. 

The  bacilli  themselves  may  be  found  in  enormous  numbers  at  the  seat 
of  infection,  in  the  inflammatory  effusion  that  is  poured  out  round  it,  and  in 
the  fluid  of  the  vesicles  that  lie  upon  it  They  are  also  present  in  the  blood, 
especially  where,  as  in  the  spleen,  the  circulation  is  slow  ;  and  they  exist 
abundantly  in  the  ecchymoses  that  are  found  in  the  mucous  membranes  and 
under  the  serous  coverings  of  the  viscera. 

r  2 
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The  period  of  incubation  is  very  variable — from  a  few  hours  to  ten  days, 
and  even  more — probably  depending  upon  the  dose  and  upon  the  facilities  for 
general  distribution  afforded  by  the  anatomical  structure  of  the  part.  The 
mode  of  action  is,  to  a  certain  extent,  mechanical,  but  the  chief  effect  is  due 
to  the  production  of  some  substance  (an  albumose  in  all  probability)  at  the 
expense  of  the  tissues.  In  patients  who  have  survived,  the  bacilli  have 
been  found  in  all  the  excreta,  and  in  one  remarkable  case,  recorded  by  Davies 
Colley,  they  were  still  present  in  the  urine  a  month  after  the  man  had 
recovered  from  the  attack. 

Recently  it  has  been  shown  by  Hankin  that  an  albumose  possessing 
similar  toxic  properties  can  be  extracted  from  a  cultivation  of  anthrax,  and 
further,  that  minute  doses  of  the  same,  given  previously  to  inoculation, 
confer  a  certain  degree  of  immunity,  while  large  ones  only  hasten  the  result. 

Morbid  Anatomy. — The  pathological  appearances  in  the  case  of  anthrax 
are  very  similar  to  those  that  occur  in  other  forms  of  acute  blood-poisoning. 
Decomposition  is  rapid,  the  blood  does  not  coagulate,  all  the  viscera  are 
congested,  the  spleen  in  particular,  and  sometimes  the  mesenteric  glands 
are  enormously  enlarged.  There  is  a  blood-stained  effusion  in  all  the  serous 
sacs,  and  htemorrhages  are  not  unfrequently  present  in  their  walls.  Ecchy- 
moses  are  common  on  the  mucous  surface  of  the  intestine,  sometimes  form- 
ing raised  blackened  patches,  which  are  surrounded  by  a  zone  of  gelatinous 
infiltration  similar  to  that  in  the  primary  affection  upon  the  skin,  and  occa- 
sionally sloughing  has  commenced  already. 

The  seat  of  infection,  if  it  is  on  the  skin,  shows  no  sign  of  suppuration  ; 
all  the  angry  redness  and  much  of  the  swelling  disappear  post  mortem  ;  the 
centre  forms  a  hard  blackened  slough  ;  round  it  the  tissues  are  filled  with  a 
blood-stained  fibrinous  effusion  ;  and  farther  away  all  the  parts,  sometimes 
for  long  distances,  are  infiltrated,  oedematous,  and  dark  with  haemorrhages. 
Bacilli  are  present  in  abundance  throughout  the  whole  infected  area  and  in 
the  ecchymoses. 

Symptoms. — The  constitutional  symptoms,  as  in  septic  infection,  are 
those  of  the  most  intense  depression,  whether  the  poison  enters  by  the  skin 
or  the  mucous  membrane.  In  some  cases,  especially  in  malignant  pustule  of 
the  face  and  neck,  there  is  a  delay  of  only  a  few  hours  ;  in  others  more  than 
a  week  may  pass  :  then  the  temperature  begins  to  rise  and  becomes  exceed- 
ingly irregular ;  shivering  sets  i'n,  with  general  pains  all  over  the  body  ;  the 
pulse  becomes  small  and  feeble  ;  sometimes  there  is  cyanosis,  and  occasionally 
severe  dyspnoea  from  oedema  of  the  glottis.  General  cramp,  diarrhoea  and 
vomiting  are  of  fi'equent  occurrence ;  sometimes  there  are  convulsions,  especially 
towards  the  end  ;  or  the  patient  becomes  delirious  and  comatose.  In  other 
cases  the  symptoms  are  typhoid  almost  from  the  first.  Death  usually  occurs 
from  heart-failure,  sometimes  rather  suddenly  ;  or  it  may  be  caused  by  as- 
phyxia, especially  when  there  is  oedema  of  the  glottis  ;  or  by  fever  and  general 
exhaustion.  Broncho-pneumonia  and  enteritis  are  more  prominent,  as  a  rule, 
where  the  infection  is  internal ;  but  often  in  these  cases  the  course  is  so 
rapid,  and  the  constitutional  symptoms  so  severe,  that  the  physical  signs  are 
insignificant  in  comparison. 

The  seat  of  infection  when  it  is  upon  the  skin — the  so-called  malignant 
pustule — is  characteristic.  A  small,  red,  itching  papule  forms  first.  As  the 
effusion  increases  this  becomes  a  vesicle,  filled  with  blood-stained  serum, 
resting  upon  an  indurated  base.    Soon  the  vesicle  breaks  or  dries  up,  leaving 
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a  blackened  central  scab  or  slough.  The  effusion  continues  to  increase ; 
an  indurated  area,  raised  considerably  above  the  surrounding  level,  is  rapidly 
developed  ;  the  surface  becomes  a  peculiar  purple-red,  and  ring  after  ring 
of  vesicles  form  upon  it,  round  the  central  slough ;  then  the  oedema  spreads 
to  the  tissues  near,  until  sometimes  the  hard,  brawny  swelling  and  the  pe- 
culiar dusky  redness  extend  up  the  whole  limb,  or,  if  it  is  on  the  face  or 
neck,  spread  over  the  whole  surface  of  the  upper  part  of  the  body,  and  to  the 
deeper  structures,  especially  the  larynx,  as  well. 

The  black  central  slough  continues  to  enlarge  in  most  cases  as  the  neigh- 
bouring vesicles  fall  into  it,  but  no  pus  forms.  There  is  always  a  little  de- 
pression in  the  middle,  probably  from  the  drying  up  of  the  effusion,  and  this 
makes  the  areola  round  appear  more  prominent  than  it  really  is.  The 
intense  brawny  hardness,  the  rapidity  and  extent  of  the  a'dema,  and  the 
peculiar  rings  of  vesicles  are  the  most  striking  local  features,  though  these 
Ifist  occasionally  are  wanting.  Pain  is  always  peculiarly  slight.  In  some 
cases,  in  which  the  infection  has  taken  place,  in  all  probability,  from  an  in- 
ternal surface,  so  that  the  organism  gains  access  to  the  blood  at  once,  and 
only  involves  the  skin  secondarily,  the  central  papule  and  vesicle  are  want- 
ing ;  there  is  merely  an  enormous,  brawny  oedema  of  the  subcutaneous 
tissues,  and  then  of  the  skin,  appearing  first  in  separate  spots  (which,  as  they 
increase  in  size,  soon  fuse  together)  and  becoming  covered  with  irregularly 
scattered  groups  of  vesicles.  The  working  of  the  organism  is  exactly  the 
same,  except  that  it  begins  from  beneath  and  is  widely  spread  from  the  first, 
instead  of  being  superficial  and  local  for  a  time.  This  variety  is  sometimes 
distinguished  as  malignant  cedema. 

Diagnosis. — There  is  no  difficulty  when  the  local  signs  are  well-marked. 
The  central  purple  depression  with  the  indurated  dusky  base,  covered  with 
rings  of  vesicles  and  surrounded  by  wide-spreading  oedema  is  distinctive. 
In  addition,  the  peculiar  absence  of  pain  in  the  earlier  stages  of  the  disease 
is  most  noteworthy,  and  separates  it  at  once  from  ordinary  forms  of  carbuncle 
or  diffuse  inflammation.  Internal  anthrax  and  malignant  o?denia  are  not  so 
easy,  although  it  may  be  clear,  from  the  extreme  constitutional  depression,  that 
there  is  some  very  grave  form  of  blood-poisoning.  Ordinary  broncho-pneumonia 
or  gastro-enteritis  seldom  causes  such  intense  prostration  and  cyanosis  ;  and 
the  comparatively  slight  development  of  the  physical  signs  by  the  side  of  the 
condition  of  the  patient  is  very  suggestive.  But  in  the  absence  of  local 
evidence  it  is  only  possible  to  determine  the  particular  form  of  blood-poison- 
ing that  is  present  by  a  reference  to  the  occupation  and  surroundings  of  the 
patient,  or,  better,  by  a  microscopic  examination  of  the  blood.  The  bacillus 
is  of  such  size,  stains  so  readily,  and  is  so  distinctive  and  so  widely  distributed,, 
that  it  can  scarcely  l)e  overlooked. 

Prognosis. — In  external  anthrax,  if  the  seat  of  inoculation  is  excised  or 
destroyed  sufficiently  early,  the  prognosis  is  fairly  good.  Recovery  has 
followed  even  when  the  patient  was  already  so  infected  that  bacilli  were 
■present  in  the  sputum,  urine,  sweat,  and  ffeces  (Davies  Colley).  Apparently 
the  focus  of  inflammation  acts  as  a  laljoratory,  from  which  the  poison  is  dis- 
charged into  the  system.  In  ■\\'oolsorters'  disease,  where  the  stress  of  the 
complaint  falls  upon  the  intestinal  or  pulmonary  mucous  membrane,  and 
when  the  face  or  neck  is  involved,  or  the  oedema  is  wide-spread,  and  sliows  a 
tendency  to  involve  internal  organs,  such  as  the  larynx,  there  is  much  less  hope. 

Treatment — If  the  infection  is  local,  the  whole  thickness  of  the  skin 
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and  cellular  tissue  should  be  excised,  with  an  eighth  of  an  inch  of  the  cellular 
tissue  round.  Then,  if  there  is  any  ecchymosis  or  oedema  visible  on  the  cut 
surface,  the  actual  cautery,  or  potassa  fusa,  should  be  applied  freely.  When 
the  oedema  is  too  extensive  for  this,  all  that  can  be  done  is  to  inject  hypo- 
dermically,  all  round  it,  a  solution  of  carbolic  acid  (1  in  20),  in  the  hope 
that  it  may  soak  into  the  tissues.  Free  incisions  at  the  same  time  should 
be  made  into  the  subcutaneous  tissue,  and  the  wounds  irrigated  with  a 
similar  solution,  or  one  of  corrosive  sublimate. 

Sulphite  of  sodium,  in  ten-grain  doses,  is  said  to  be  very  successful  in 
animals,  and  should  therefore  be  given  a  fair  trial.  Quinine  has  been  recom- 
mended, and  also  corrosive  sublimate.  Of  course  the  diet  should  be  good, 
and,  if  necessary,  stimulants  given  freely. 

GLANDEES 

This  is  another  variety  of  infective  disease,  caused  by  a  specific  germ,  the 
source  and  character  of  which  are  definitely  known.  Like  pyaemia,  anthrax, 
tubercle,  and,  to  a  less  extent,  syphilis,  it  varies  very  greatly  in  different 
cases,  the  severity  of  the  attack  and  the  nature  of  the  symptoms  being 
modified  by  the  anatomical  structure  of  the  seat  of  inoculation,  the  method 
of  dissemination,  and  probably  the  dose  of  the  poison.  It  may  be  acute  or 
chronic  ;  it  may  affect  especially  the  mucous  membrane  of  the  nose  and  th& 
respiratory  tract  (glanders),  or  it  may  spread  slowly  in  the  cellular  tissue  and 
lymphatics  (farcy) ;  and,  not  imcommonly,  after  continuing  in  the  chronie 
form  for  a  greater  or  less  length  of  time  (I  have  known  it  upwards  of  a  year 
in  a  horse),  it  suddenly  becomes  acute  ;  but  in  all  cases,  although  its  mani- 
festations and  its  course  are  almost  as  variable  as  those  of  tubercle  or  pyaemia, 
it  is  one  and  the  same  disease,  caused  by  the  same  species  of  organism. 

The  bacillus  is  a  small  rod,  somewhat  shorter  and  thicker  than  that  of 
tubercle,  and  usually  exists  in  pairs.  It  is  doubtful  if  it  is  capable  of  spon- 
taneous movement,  and  it  is  questionable  if  spores  exist.  Usually  it  enters 
through  wounds,  especially  at  the  corners  of  the  nails;  but,  in  all  probability, 
it  possesses  the  power  of  infecting  the  respiratory,  if  not  the  alimentary, 
mucous  membrane.  It  may  be  transmitted  from  man  to  man,  but,  as  a  rule, 
it  is  caught  directly  from  horses,  or  asses.  Other  animals  show  varying 
degrees  of  susceptibility  to  it. 

Local  changes  are  usually  produced  at  the  seat  of  inoculation  ;  there  is  a 
period  of  incubation  of  some  days,  then  the  part  becomes  red  and  swollen ; 
the  sldn  breaks  down,  and  a  foul  ulcer  is  left,  spreading  at  its  edges  and  its 
base,  but  without  anything  in  itself  characteristic.  From  this  the  organism 
spreads,  with  more  or  less  rapidity,  in  the  cellular  tissue  round,  in  the  lym- 
phatics, or  in  the  blood,  the  severity  of  the  symptoms,  and  the  acuteness  of 
the  attack  dependmg  to  a  very  large  extent  upon  this.  Wherever  it  spreads  it 
causes  inflammation  ;  granulation-tissue  is  produced ;  and  this,  as  in  the  case 
of  tubercle  and  syphilis,  undergoes  caseation  (unless  it  is  near  a  mucous  or 
cutaneous  surface,  when  it  may  break  down  at  once),  so  that  yellowish-white, 
cheesy  nodules  and  tubercles  (farcy-buds,  when  they  can  be  felt  from  the 
exterior),  are  formed  in  various  parts.  Suppuration  follows,  whether  through 
the  action  of  the  specific  bacilli,  or  because  of  the  presence  of  pyogenic  or- 
ganisms in  addition,  is  not  known  ;  and  then  ulcers,  abscesses,  and  diffusa 
forms  of  inflammation  break  out  in  all  the  infected  regions.    The  bacillus 
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exists  in  the  clieesy  masses  and  in  the  pus  ;  not  unfrequently  it  can  be  found 
in  the  blood  as  well  in  man,  but  this  does  not  seem  to  be  the  case  with  horses. 

Symptoms. — It  is  met  with,  naturally,  chiefly  among  those  whose  occu- 
pations render  them  liable  to  infection,  and  it  may  be  acute,  so  that  it  proves 
fatal  within  three  or  four  days,  or  chronic,  lasting  for  months,  and  possibly 
ending  in  recovery  after  a  long  and  severe  illness. 

The  constitutional  symptoms  depend  upon  the  acuteness  of  the  attack. 
In  the  worst  cases  they  resemble  those  that  are  always  present  in  intense 
blood-poisoning — muscular  tremors,  low  muttering  delirium,  &c.,  with  high 
fever,  and  a  small  feeble  pulse.  When  it  is  less  severe  they  depend  practi- 
cally upon  the  number,  size,  and  situation  of  the  abscesses  and  ulcers,  and 
upon  the  extent  to  which  suppuration  and  septic  absorption  take  place.  In  the 
majority  of  cases  that  do  not  terminate  fatally  at  the  commencement  from 
the  intensity  of  the  fever,  either  broncho-pneumonia  sets  in  from  the  con- 
stant inhalation  of  the  odour  from  the  foul  and  decomposing  sloughs,  or  the 
patient  sinks  at  length  from  exhaustion,  utterly  worn  out  by  pain,  inability 
to  take  food,  profuse  suppuration,  and  fever.  The  most  chronic  cases  recover, 
but  always  seriously  crippled. 

Glanders  may  commence  with  inflammation  and  ulceration  of  the  mucous 
membrane  of  the  nose,  or  this  may  occur  later  in  the  course  of  the  disease. 
In  the  case  of  the  former,  it  is  probably  due  to  direct  infection.  At  first 
there  is  a  thin,  profuse,  watery  discharge  ;  this  rapidly  becomes  purulent 
and  exceedingly  offensive  ;  the  inflammation  spreads,  and  becomes  more  and 
more  severe ;  the  whole  of  the  mucous  membrane  of  the  nose  ulcerates  and 
sloughs  ;  the  bones  are  exposed  and  bare,  already  eaten  away  in  places ;  the 
eyes,  the  frontal  sinuses,  the  antrum,  the  pharynx,  and  palate  are  rapidly 
involved  ;  and  the  whole  of  the  face  and  neck  become  swollen,  livid  red,  hot, 
and  inflamed,  as  in  the  worst  form  of  phlegmonous  erysipelas.  Such  cases 
usually  prove  fatal  at  a  very  early  period ;  one,  that  I  have  seen,  terminated 
on  the  fourth  day  from  the  commencement  of  the  outbrealw 

In  the  chronic  variety  (farcy)  the  distribution  of  bacillus  takes  place 
chiefly  by  the  lymphatics  ;  nodules  form  in  the  skin,  the  subcutaneous 
tissues,  along  the  course  of  the  lymphatic  vessels,  and  then,  later,  in  the 
internal  organs.  On  the  skin  they  appear  first  as  minute  papules  scattered 
in  irregular  groups  ;  these  soon  enlarge  into  pustules  ;  the  base  upon 
which  they  rest  becomes  reddened,  hardened,  and  infiltrated,  and  then 
they  break,  leaving  foul,  irregular  ulcers.  In  the  subcutaneous  tissue  the 
same  changes  occur,  only  the  so-called  buds  usually  attain  a  larger  size 
before  suppuration  sets  in,  and  the  same  thing  is  met  with  in  the  \ascera 
and  the  lymphatic  glands,  the  symptoms  naturally  varying  with  the  number, 
size,  and  situation  of  the  abscesses.  Probably,  after  a  time,  dissemination 
takes  place,  as  in  pyaemia,  by  the  blood-stream  as  well. 

Diagnosis. — Acute  glanders  can  hardly  be  taken  for  anything  else.  The 
chronic  form,  on  the  other  hand,  may  remain  uncertain  for  a  considerable 
time,  a  certain  amount  of  fever,  with  vague  flying  pains,  being  associated  ■v\ath 
a  cutaneous  eruption,  and  the  formation  of  lymphatic  nodular  swellings  iu 
many  other  disorders— syphilis,  tubercle,  pyfemia,  &c.  The  steady  persistence 
with  which  the  swellings  form,  enlarge,  and  break  down  in  spite  of  everything, 
must  soon,  however,  attract  attention. 

Treatment. — This  is  similar  to  that  of  anthrax  ;  the  seat  of  inoculation 
should  be  thoroughly  cauterised,  and  if  the  mucous  membrane  of  the 
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nose  is  involved,  the  whole  cavity  should  be  irrigated  vpith  carbolic  acid, 
corrosive  sublimate,  dilute  sulphurous  acid,  or  perhaps  sulphite  of  sodium. 
Abscesses  must  be  opened  and  treated  in  the  same  way,  and  the  general 
strength  must  be  maintained  as  well  as  possible.  If  the  nose  is  not  infected 
great  care  should  be  taken  to  prevent  it.  Probably  this  takes  place  in  many 
cases  secondarily,  and  is  due  to  the  patient  himself  conveying  the  poison  to 
the  mucous  membrane.    Recovery  after  this  has  happened  is  very  rare. 

ACTINOMYCOSIS 

Actinomycosis  is  a  disease  caused  by  a  peculiar  form  of  fungus  that 
attacks  herbivorous  animals  (includuig  man),  gaining  access  to  the  tissues, 
either  through  wounds  or  through  the  mucous  membrane  of  the  respiratory 
or  alimentary  canal.  There  is  some  evidence  to  connect  it  with  rye,  and 
perhaps  with  barley.  An  epidemic  occurred  in  Seeland,  from  eating  rye 
grown  on  recently  reclaimed  ground,  and  on  two  or  three  occasions  the  dis- 
ease has  distinctly  originated  in  a  wound  of  the  mucous  membrane  of  the 
mouth,  caused  by  a  grain  of  rye,  showing  that  at  least  it  may  be  the  carrier 
of  the  infection.  In  cattle  it  usually  begins  in  the  tongue  or  the  jaws, 
generally  the  lower,  and  spreads  thence  to  the  cellular  tissue  of  the  sub- 
maxillary and  cervical  regions. 

The  fungus  itself  is  easily  recognised  by  its  characteristic  star-like 
masses  of  mycelium.  The  granulation-tissue  that  forms  the  tumours,  and  the 
pus  in  the  abscesses  and  ulcers,  contain  myriads  of  yellow,  rounded  bodies 
like  millet-seeds.  Each  of  these  is  made  up  of  little  threads,  which  radiate, 
star-like  (whence  the  name),  from  one  common  centre,  and,  after  a  time, 
enlarge  and  terminate  in  club-like  structures,  which  probably  contain  spores. 
In  cases  of  suppuration,  however,  these  are  not  always  plain,  and  the  colour 
is  not  always  so  clear.  Nothing  is  known  with  regard  to  its  life-history, 
except  that  it  has  been  found  in  the  muscles  of  a  pig,  and  that  water  and 
dilute  saline  solutions  destroy  it  at  once. 

Infection  usually  takes  place  through  the  mouth,  either  from  a  womid  or 
through  some  carious  tooth  ;  but  the  fungus  has  been  found  in  the  tonsil, 
and  as  a  primary  growth  in  the  tubular  glands  of  the  mucous  membrane  of 
the  large  intestine.  Cutaneous 'wounds  are  occasionally  affected,  and  from 
the  fact  that  it  has  been  found  abundantly  in  the  cavities  in  the  lungs,  and 
hi  the  pus  from  mediastinal  abscesses,  it  is  highly  probable  that,  sometimes 
at  least,  the  spores  are  inhaled,  and  sinking  into  the  alveoli  of  the  lung,  set 
up  broncho-pneumonia.  Wherever  it  comes  it  causes  chronic  inflammation, 
which  closely  resembles  that  caused  by  tubercle,  at  least  in  its  histological 
features.  Giant-cells  develop  round  the  fungus ;  outside  there  is  a  mesh- 
work,  filled  with  epithelioid  cells,  and  outside  these  again,  others  resembling 
leucocytes.  Caseation  soon  begins  in  the  middle  ;  and  the  nodules  formed 
in  this  way  continue  to  enlarge  at  the  margin  and  decay  at  the  centre,  until, 
like  tubercle,  definite  caseous  masses,  which  sooner  or  later  break  down  into 
pus,  are  formed  at  all  the  infected  spots.  Suppuration  is  probably  always 
due  to  the  coincidence  of  pyogenic  germs,  for  occasionally  nodules  of  very 
considerable  size  are  found  intact.  As  soon  as  it  breaks  out  the  disease 
assumes  a  much  more  rapid  course,  the  constitutional  symptoms  become 
more  severe,  and  septic  fever,  hectic,  and  very  probably  pyiemia  (the  particles 
of  the  fungus  serving  as  the  embolus),  make  their  appearance  as  well. 
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Symptoms. — The  disease  at  the  beginning  is  usually  chronic.  Enlarge- 
ment of  the  lower  jaw,  or  an  ill-defined  swelling  in  the  submaxillary 
region,  or  a  reddish  but  painless  nodule  upon  the  skin,  is  often  the  first 
sign  noticed  ;  and,  for  a  time,  there  is  nothing  to  distinguish  it  from  all 
other  forms  of  slowly-growing  granulation-tumours.  Wherever  it  is,  it 
.grows  steadily,  not  involving  blood-vessels  or  lymphatics  at  first.  Then, 
sooner  or  later,  suppuration  begins  ;  the  pain  and  swelling  rapidly  become 
much  worse,  the  size  increases,  the  skin  becomes  red  and  glazed,  and  the 
constitutional  symptoms  become  as  severe  as  those  of  infective  cellulitis  or 
diffuse  osteomyelitis.  Secondary  deposits  soon  follow,  and,  as  might  be  ex- 
pected, no  organ  in  the  body  is  exempt ;  caseous  nodules,  and  abscesses 
containing  the  characteristic  millet-seed  bodies,  having  been  found  nearly 
everywhere,  even  in  the  brain. 

Diagnosis. — The  only  certain  diagnostic  feature  is  the  presence  of  the 
characteristic  mycelium.  When  the  teeth  are  attacked,  the  disease  can 
usually  be  recognised  before  it  has  gone  too  far ;  one  after  another  becomes 
loose  and  carious,  and  the  cavities  that  result  from  their  extraction  are  filled 
with  masses  of  granulation-tissue  breaking  down  into  pus.  In  other  cases, 
however,  especially  when  there  is  merely  a  slowly-growing  subcutaneous 
tumour,  there  is  nothing  at  first  distinctive  about  it.  It  is  impossible  to 
diagnose  it  from  other  diseases  that  lead  to  the  production  of  masses  of 
granulation-tissue,  and  from  sarcomata.  The  prognosis,  especially  if  the 
whole  seat  of  infection  can  be  removed  in  time,  before  suppuration  has  oc- 
curred, is  very  good.  In  some  cases  the  disease  has  been  very  chronic,  lasting 
for  years  ;  in  others,  however,  it  rapidly  becomes  disseminated  all  over  the 
body,  often  being  complicated  with  true  pyfemia,  and  proves  fatal  either  from 
some  vital  organ  becoming  involved,  or  from  exhaustion  and  suppuration. 


TUBEECULOSIS 

Tuberculosis  is  an  infective  disorder  caused  by  a  specific  micro-organism 
wliich  gains  access  to  the  body  either  through  the  skin  or  the  mucous  mem- 
bi-anes,  and  gives  rise  to  characteristic  changes. 

The  bacillus  occurs  in  the  shape  of  very  thin  non-motile  rods,  from  two 
to  eight  micro-millimetres  in  length,  and  is  found  abundantly  in  the  interior 
of  the  giant  and  epithelioid  cells  that  constitute  what  is  known  as  a  tubercle. 
It  is  not  present,  with  rare  exceptions,  in  caseous  f  /t'ftr/s,  or  the  liquid  material 
tbiit  fills  caseous  abscesses,  although  this  is  intensely  infective.  The  probable 
explanation  is  that  spores,  which  are  formed  in  the  body  and  which  have  the 
appearance  of  vacuoles  when  seen  under  the  microscope,  are  present,  but  are 
not  stained  by  the  ordinary  reagents,  and  consequently  are  not  recognised. 

That  this  bacillus  is  the  cause  of  tuberculosis,  and  the  only  cause,  must  be 
considered  proved  :  it  is  always  found  in  connection  with  tubercular  deposits  ; 
it  does  not  occur  without  them,  and  inoculations  with  a  pure  cultivation  prac- 
tically invariably  give  rise  to  local  or  general  manifestations  of  tuberculosis. 
As,  however,  the  changes  that  occur  and  the  results  that  follow  present  an 
immense  variety,  it  is  clear  that  there  are  other  causes  modifying  its  action. 

Predisposing  causes. — In  large  towns'and  in  large  institutions,  especially 
where  there  is  overcrowding,  the  tubercle-bacillus  must  be  practically  of 
universal  distribution  ;  yet  only  a  few  are  attacked  by  it,  and  of  those  who 
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are  attacked  a  great  many  recover  from  it.  It  can  only  thrive  in  those  who- 
are  in  some  way  susceptible,  whether  this  susceptibility  is  due  to  local  or 
constitutional  causes. 

Heredity  is  of  some  consequence.  There  is  no  doubt  that  when  full 
allowance  is  made  for  the  effects  of  surroundings,  the  members  of  some 
families  are  much  more  subject  to  tuberculosis  than  those  of  others.  This 
tendency  was,  at  one  time,  known  as  scrofula,  and  certain  personal  pecu- 
liarities were  supposed  to  be  associated  with  it ;  but  as  the  name  was  allowed 
to  include  both  the  constitution  which  indicates  a  predisposition  to  the  for- 
mation of  tubercle,  and  the  effects  of  the  disease  itself,  it  is  better  to  drop  it 
altogether.  If  its  etymology  is  taken  into  consideration,  it  should  be  confined 
to  those  cases  in  which,  from  the  thickening  of  the  tissues  of  the  neck  (caused 
by  the  glandular  enlargement),  the  hypertrophy  of  the  upper  lip,  and  the 
diminished  prominence  of  the  chin,  the  profile  bears  some  resemblance  to 
that  of  a  pig. 

The  general  conditions  of  life  are  probably  of  much  greater  importance. 
Everything  that  tends  to  lower  the  vitality  of  the  tissues,  overcrowding  in 
particular,  uncleanliness,  bad  food,  exposure  to  cold  and  wet,  or  want  of 
exercise  and  fresh  air,  increases  the  liability.  On  the  other  hand,  the  children 
of  tubercular  parents,  even  when  they  themselves  are  already  the  subjects  of 
the  disease,  may  recover,  and,  in  many  instances,  completely  regain  their 
health,  so  that  there  is  no  evidence  of  the  disorder  but  the  scars  it  leaves,  if  they 
are  removed  sufficiently  soon  to  a  proper  climate  and  fed  sufficiently  well. 

Age  again  is  not  without  influence.  Tubercular  inflammation  may  occur 
at  any  time  of  life,  even  in  old  age,  but  it  is  very  much  more  common  among 
the  young ;  and  it  is  especially  prone  to  attack  those  parts  of  the  body  which 
are  at  the  time  the  seat  of  special  functional  activity — the  lymphatic  glands 
and  the  bones  in  youth,  and  the  testes  in  adult  life. 

Every  organ  of  the  body  may  be  attacked,  although  it  is  very  much  more 
frequent  in  some  than  others.  True  tubercular  ulceration  is  not  common 
upon  the  skin,  independently  of  lupus  and  anatomical  tubercle,  which  are  due 
to  the  same  cause  acting  under  special  conditions.  (Lupus,  that  is  to  say, 
always  gives  rise  to  tuberculosis  when  inoculated  in  animals,  although  the 
converse  has  not  been  observed  ;  and  bacilli  apparently  identical  have  been, 
found  in  anatomical  tubercle  o^  the  fingers.)  In  the  subcutaneous  tissue  it 
forms  cheesy  nodules,  which  break  down  and  leave  sinuses  lined  with 
tubercular  granulations.  The  mucous  membranes  of  the  respiratory,  ali- 
mentary, and  genito-urinary  tracts  are  often  attacked  by  it,  the  lymphoid 
follicles  enlarging  and  breaking  down  so  as  to  leave  superficial  ulcers  which 
slowly  extend  in  depth  and  breadth  until  huge,  ragged  excavations  are 
formed.  The  serous  sacs  are  specially  favourite  seats  for  it.  The  synovial 
membranes  of  joints  may  be  converted  into  gigantic  masses  of  soft  gelatinous 
granulation  by  it.  The  bones,  especially  in  children,  are  often  involved, 
and  not  unfrequently  the  disease,  which  usually  begins  in  the  growing  layer 
between  the  epiphysis  and  the  shaft,  spreads  from  it  to  the  joint.  The 
lymphatic  glands  naturally  rarely  escape,  while  all  the  viscera  are  more  or 
less  subject  to  it  ;  the  mamma,  ovaries,  thyroid  gland,  and  the  voluntary^ 
muscles  being  curiously  free. 

Local  loredisposition  to  tubercle  may  be  acquired  as  well.  If  the  vitality 
of  any  part  of  the  body  is  impaired  by  injury,  inflammation,  over-use,  &c., 
the  tubercle-bacilli,  supposing  they  gain  access  to  it,  have  all  the  better  chance 
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of  living.  It  is  owing  to  this,  among  other  reasons,  that  it  is  so  often  localised 
in  joints,  and  that  tubercular  disease  of  the  lymphatic  glands  of  the  neck  is 
so  frequent.  It  may,  of  course,  be  that  the  common  form  of  eczema  of  the 
head  in  children  which  causes  this  enlai-gement  is  itself  tubercular,  and  that 
the  lymphatic  glands  are  infected  as  a  natural  consequence  ;  it  is  said,  in 
proof  of  this,  that  tubercle-bacilli  have  been  found  among  the  epidermic  cells; 
but  it  is  scarcely  possible  that  this  is  true  of  the  carious  teeth  and  of  the 
inflamed  and  enlarged  tonsils  which  are  not  seldom  the  starting-point.  It 
is  enough  that  some  slight  irritation  is  excited  in  a  lymphatic  gland  by  the 
quantity  or  quality  of  the  lymph  passing  through  it ;  if  once  the  tubercle- 
bacilli  gain  access  to  it — and  they  easily  may  through  any  abrasion — they  are 
able  to  grow  and  thi-ive  and  prove  the  focus  for  afresh  dissemination. 

Other  circumstances,  which  cannot  be  called  predisposing  causes,  modify 
the  effect  of  the  bacilli  to  a  very  considerable  degree. 

The  dose  is  of  importance.  A  single  bacillus  is  probably  enough.  It  is 
taken  up  by  a  leucocyte  ;  this  wanders  some  little  distance  in  the  tissues, 
and  then,  under  the  influence  of  the  irritation,  becomes  transformed  into  a 
giant-cell,  in  which  the  bacillus  multiplies.  Clearly,  however,  the  efl'ect  is 
likely  to  be  much  greater  and  more  rapid  when  the  infection  is  either  a  large 
one  or  frequently  repeated  ;  as  when  a  patient  continues  to  breathe  air  loaded 
with  germs.  As  a  rule,  infection  with  small  quantities  gives  rise  to  local 
manifestations. 

TJie  method  of  infection  is  another  point.  There  can  be  now  no  doubt 
as  to  the  possibility  of  infecting  recent  wounds.  Many  cases  have  been 
recorded  in  which  wounds  have  gradually  developed  into  tuberculous  ulcers 
from  which  the  bacilli  have  spread  along  the  lymphatics  to  the  neighbouring 
glands.  The  period  of  incubation  is  said  to  be  about  three  weeks ;  a  red 
nodule  forms  at  the  point  of  inoculation  ;  it  slowly  increases  in  size  ;  the 
centre  breaks  down,  discharging  a  minute  caseous  mass,  and  a  typical 
tubercular  ulcer  is  left,  with  raised,  reddened,  and  irregular  edges,  sometimes 
covered  with  granulations,  and  an  imeven  base,  inclined  to  bleed.  In  most 
cases,  however,  the  bacilli  enter  the  cellular  tissue  directly,  either  through 
inflammatory  abrasions  of  the  surface,  as  in  eczema  capitis  and  otorrhoea,  or 
in  the  case  of  mucous  membi-anes,  even  withovit  this.  In  the  lungs  it  seems 
probable  that  they  may  develop  first  in  the  epithelium  that  is  heaped  up  in 
the  alveoli  in  pulmonary  catarrh. 

The  dissemination  is  chiefly  regulated  by  the  anatomical  structure  of  the 
'part.  The  bacilli  may  spread  slowly  in  the  surrounding  tissue,  and  the  seat 
of  infection  enlarge  continuously  without  involving  other  structures.  They 
may  be  carried  into  the  lymphatics,  and  arrested  for  a  time  or  even  perma- 
nently in  the  glands.  They  may  get  into  the  blood -stream  and  rapidly 
spread  all  over  the  pulmonary  or  systemic  circulation  ;  the  wall  of  a  vein 
may  be  ruptured  by  some  accident,  or  torn  in  some  operation,  or  the  tuber- 
culous focus  may  gradually  ulcerate  through  it  and  burst  into  the  interior. 
The  same  thing  may  occur  with  one  of  the  arteries,  though  miich  more  rarely  ; 
and  finally,  if  the  lining  membrane  of  one  of  the  serous  or  synovial  cavities 
is  attacked,  the  infection  may  spread  rapidly  over  the  whole  surface. 

The  presence  of  a  mechanical  embolus,  although  it  may  not  be  of  so  much 
importance  as  in  the  case  of  pyogenic  micrococci,  when  in  all  probability  it 
determines  the  formation  of  metastatic  abscesses,  is  certainly  of  consequence 
in  connection  with  tubercular  arthritis.    It  is  not  uncommon  to  find  that 
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this  lias  originated  from  a  wedge-shaped  sequestrum  in  one  of  the  articular 
ends  of  the  bones  ;  and  it  is  a  fair  suggestion  that  cutting  off  the  circulation 
and  lowering  the  vitality  of  the  segment  is  of  very  considerable  assistance  to 
the  development  of  specific  germs. 

As  the  action  of  pyogenic  organisms  is  materially  assisted  by  the  presence 
of  septic  decomposition,  the  ptomaines  formed  by  this  soaking  into  the 
tissues,  lowering  their  natality,  and  rendering  them  less  capable  of  resistance, 
so  it  is  with  tubercle-bacilli.  If  suppuration  occurs  in  connection  with  a 
tuberculous  cavity,  the  process  of  destruction  becomes  exceedingly  rapid.  On 
the  one  hand  the  pyogenic  organisms  grow  with  greatly  increased  vigour  in 
the  tissues  that  have  been  weakened  by  the  tuberculous  process  ;  on  the  other, 
the  risk  of  general  dissemination  is  very  greatly  increased  by  the  possibility 
of  the  walls  of  the  vessels  giving  way. 

Pathology. — Tubercle-bacilli,  wherever  they  are  implanted,  at  once  set 
up  chronic  inflamnaation  of  a  somewhat  special  character.  The  earlier 
changes  are  the  same  as  with  any  non-pyogenic  germ  ;  the  capillaries  dilate, 
more  plasma  pours  through,  and  the  leucocytes  collect  in  larger  numbers. 
Then,  however,  an  enormous  multinuclear  cell  develops  at  each  point  of 
infection,  so  peculiar  in  its  appearance  that  for  a  long  time  it  was  believed 
to  be  a  formation  special  to  tuberculosis. 

The  most  typical  tubercles  are  the  youngest,  those  which  are  firm  and 
grey,  standing  out  from  the  tissues  around  as  minute,  but  distinctly  circum- 
scribed, masses.  Each  of  these  is  made  up  of  smaller  ones,  containing  in 
their  centre  a  giant  multinuclear  cell,  and  sending  out  in  all  directions 
processes  which  branch  and  form  a  kind  of  network.  In  the  meshes,  round 
the  central  mass,  lie  other  cells,  known  from  their  general  appearance  as 
epithelioid ;  and  these  in  their  turn  are  surrounded  by  numbers  of  smaller 
ones,  identical  with  ordinary  leucocytes.  In  this,  however,  there  is  nothing 
peculiar  but  the  regularity  of  the  arrangement.  Structures  precisely  similar 
may  be  produced  by  other  causes  than  tubercle-baciUi ;  similar  giant-cells 
can  be  found  in  any  chronic  inflammation,  especially  those  forms  which  are 
poorly  supplied  with  vessels ;  and  they  are  surrounded  by  similar  groups  of 
epithelioid  and  lymphoid  corpuscles.  The  specific  character  is  due  to  the 
tubercle-bacilli,  which  can  be  found  in  the  central  mass,  and  in  and  between 
the  epithelioid  cells. 

The  semi-translucent,  grey," non-vascular  nodules  formed  in  this  way  are 
typical  of  tuberculosis.  Sometimes,  in  the  infiltrating  form  of  growth,  they 
cannot  be  recognised  in  the  masses  of  round-celled  granulation -tissue  thrown 
out  as  a  result  of  the  continued  irritation  ;  but,  as  a  rule,  they  can  be  found 
forming  a  ring  round  the  margins  of  growing  tubercles,  invading  all  the 
tissues  near,  and  spreading  into  the  lymphatics. 

As  soon  as  the  nodule  is  developed,  the  central  portion  begins  to 
•degenerate,  probably  killed  by  the  ptomaine  excreted  by  the  bacilli.  Fatty 
degeneration  and  caseation  follow,  and  as  the  infiltration  continues  to  spread 
at  the  margins  and  decay  in  the  centre,  enormous  masses  of  what  is  some- 
times called  crude  or  yellow  tubercle  are  formed,  the  centre  soft  and  cheesy, 
the  margin  consisting  of  typical  grey  nodules,  which  keep  spreading  as  the 
part  already  formed  degenerates. 

The  subsequent  progress  depends  partly  upon  the  relative  vigour  of  the 
tissues,  partly  upon  the  anatomical  structure  of  the  area  involved,  and  the 
opportunities  for  dissemination  aft'orded  the  bacilli. 
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What  is  known  as  obsolescence  may  occur.  The  bacilli,  unable  to  make 
headway,  gradually  cease  to  extend,  and  perish.  The  outer  wall  of  leuco- 
cytes thrown  out  by  the  healthy  tissues  around  gains  the  upper  hand, 
organisation  sets  in,  and  a  dense  fibrous  capsule  is  formed,  shrinking  and 
becoming  harder  year  by  year.  In  the  centre  is  a  little  caseous  or  calcareous 
mass  which  may  remain  quiet  for  the  rest  of  life,  but  which  is  always  lial)le 
to  become  the  source  of  future  mischief. 

Liquefaction  may  take  place.  As  the  caseous  centre  increases  in  size, 
especially  if  it  is  near  a  cutaneous  or  mucous  surface,  it  gradually  becomes 
more  and  more  liquid,  until  at  length  a  cavity  is  formed,  filled  with  a  fiuid 
which  in  external  appearance  resembles  pus,  and  which  used  to  be  taken 
for  it.  It  is  thinner,  however,  and  whiter  ;  caseous  masses  float  about  in 
it,  and  under  the  microscope  it  consists  simply  of  molecular  fat,  without 
a  definite  pus-corpuscle  anywhere.  Abscesses  formed  in  this  way  tend 
slowly  to  increase  in  size  until  at  length  they  approach  the  surface.  Their 
walls  are  lined  with  granulation-tissue,  pale,  insufficiently  supplied  with 
vessels,  and  containing  myriads  of  tubercle-bacilli,  and  here  and  there 
small  caseous  masses,  softening  to  add  to  the  fluid.  Outside  this,  and 
soiiietimes  projecting  so  as  to  form  septa  in  the  interior,  are  the  larger 
vessels,  sheets  of  fascia,  and  dense  fibrous  structures  that  resist  invasion 
Growth  takes  place  by  the  development  of  tubercles  in  the  walls,  following 
the  easiest  route,  until  at  length  somewhere  the  subcutaneous  cellular  tissue 
is  reached.  The  skin  at  first  separates,  unaltered,  from  the  deep  fascia,  and 
is  lifted  up  so  as  to  form  a  soft,  fluctuating  swelling,  perfectly  white 
and  natural  in  texture.  After  a  time,  however,  it  shares  the  same  fate  ; 
the  bacilli  invade  it  from  beneath  ;  tubercles  form  in  its  deeper  layers ;  the 
surface  becomes  reddened,  and  at  length  the  abscess  breaks,  leaving  a  long 
sinuous  track,  winding  in  all  directions  from  the  original  starting-point,  and 
lined  with  a  layer  of  tubercular  granulations  mixed  with  caseous  debris. 

Obsolescence  may  occur  even  when  the  skin  has  been  reached,  and  the 
abscess  extends  from  the  dorsal  spine  to  the  thigh  ;  the  fluid  disappears, 
the  tubercle-bacilli  cease  to  grow,  the  caseous  debris  becomes  more  and 
more  inspissated,  and  at  length  forms  a  dense  solid  mass,  which  slowly 
imdergoes  cretification,  and  remains  encapsuled  in  fibrous  tissue  for  the 
rest  of  life.  In  children  this  is  not  uncommon,  as  tubercular  disease  of 
joints  is  in  them  distinctly  a  disease  of  a  certain  period. 

In  other  cases,  extension  takes  place  along  the  lymphatics.  The  neigh- 
bouring glands  enlarge;  typical  miliary  tubercles  make  their  appearance 
in  the  interior,  forming  foci,  which,  as  elsewhere,  spread  by  the  margin 
while  they  decay  in  the  centre.  The  capsule,  formed  of  dense  fibrous 
tissue,  becomes  thickened  from  the  tension,  and  resists  for  a  great  length  of 
time ;  but  at  last  either  it  gives  way,  so  that  the  caseous  liquid  spreads  into 
the  loose  cellular  tissue  round  and  infects  it,  or  suppuration  occurs  (peri- 
adenitis), and  when  the  abscess  bursts  or  is  opened,  a  caseous  gland  is  found 
lying  at  the  bottom,  or  adherent  to  one  side,  covered  over  with  granulations. 
Before  this,  however,  the  mischief,  as  a  rule,  has  spread  to  the  neighbouring 
glands  and  formed  a  chain  of  which  it  is  impossible  to  find  the  end. 

Finally,  dissemination  may  take  place  through  the  blood-vessels,  and, 
according  to  the  part  of  the  circulation  involved,  acute  miliary  tuberculosis 
may  develop  in  one,  or  every,  organ  in  the-  body.  In  tuberculous  disease  of 
the  kidney,  for  example,  it  may  be  limited  to  the  Imigs.    When  tliis  occurs. 
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the  constitutional  disturbance  is  generally  so  severe  that  the  result  proves 
fatal  before  the  tubercles  have  attained  any  size  or  undergone  more  than 
incipient  degeneration. 

Results. — So  long  as  the  tuberculosis  is  local,  recovery  may  be  complete, 
with  the  exception  that  the  portion  of  tissue  infected  is  lost,  whether  it  is 
removed  by  operation,  or  undergoes  caseation  and  degeneration  with  the 
products  of  the  inflammation.  This  may  take  place  even  when  the  lymphatic 
glands  are  involved.  The  tuberculous  predisposition  appears  in  many  cases 
to  be  of  limited  duration.  Scrofulous  scars  are  left  in  the  neck  ;  Pott's 
disease  causes  permanent  deformity,  or  hip-disease  leaves  a  limb  shortened, 
distorted,  and  wasted  ;  but  as  the  period  of  growth  ceases,  and  the  lymphatic 
glands  and  the  ends  of  the  bones  lose  the  functional  activity  which  charac- 
terises them  in  youth,  the  tubercular  process  sometimes  ceases  too,  and 
cicatrices,  which  remain  healthy  through  the  rest  of  life,  are  left  to  show 
the  mischief  that  has  taken  place.  The  tissues  round  recover  sufficiently  to 
throw  out  vascular  granulation-tissue  and  this  becomes  organised. 

Death  may  occur  either  as  a  direct  result  of  the  tubercular  process,  dis- 
semination taldng  place  and  proving  fatal  from  the  fever  that  accompanies 
it,  or  from  a  vital  part,  such  as  the  brain,  being  involved  ;  or  as  an  indirect 
consequence  due  to  the  hectic,  exhaustion,  amyloid  disease,  &c.,  that  follow 
on  suppuration  in  connection  with  caseous  foci. 

Treatment.  1.  Local. — Where  it  is  practicable,  there  is  no  doubt  that 
the  seat  of  infection  should  be  removed.  If  this  cannot  be  done,  an  attempt 
may  be  made  to  check  the  further  progress  by  the  use  of  germicides,  of 
which  perhaps  iodoform  is  the  most  to  be  trusted. 

On  the  other  hand,  when  the  situation  or  the  extent  of  the  growth  pre- 
cludes this,  all  that  can  be  done  is  to  place  the  tissues  in  the  best  possible 
position  for  dealing  with  the  germs  themselves,  and  protect  them  from  every 
other  injurious  influence.  Fortunately,  age  is  often  of  great  assistance  in 
this  ;  it  seems  as  if,  sometimes,  about  puberty  the  susceptibility  suddenly 
ceased,  the  tissues  gained  the  upper  hand,  and  repair  commenced  at  once. 

2.  Constitutional. — Fresh  air,  if  possible  sea  air ;  but  an  equable  tem- 
perature, not  too  moist,  and  especially  free  from  cold  winds.  A  moderate 
degree  of  warmth  suits  some ;  cold  dry  climate  agrees  better  with  others, 
but  no  general  rules  can  be  laid  down  for  this.  A  thoroughly  nutritious 
diet,  with  cod-liver  oil,  iron,  and  other  tonics,  is  equally  important.  Stimu- 
lants are  not  required  by  the  disease,  although  often  they  materially  assist 
the  digestion.  The  clothing  should  be  light  but  warm.  A  fair  amount  of 
exercise  should  be  taken,  and,  in  short,  the  conditions  of  existence  should  be 
as  far  as  possible,  ideal. 

SYPHILIS 

Syphilis  is  an  infective  disease  due,  in  all  probability,  to  the  action  of  a 
specific  organism.  Its  course,  its  power  of  indefinite  multiplication  in  the 
body,  and  the  fact,  not  only  that  it  is  contagious,  but  that  it  can  only  be 
propagated  by  contact,  mediate  or  immediate,  are  sufficient  proof;  but  it 
must  be  remembered  that,  in  spite  of  the  number  of  those  who  have  tried, 
no  one  has  yet  succeeded  in  proving  the  existence  of  such  a  thing  to  the 
satisfaction  of  the  rest. 

In  many  respects  syphihs  differs  considerably  from  the  specific  infective 
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acutely,  its  course  is  chronic  and  persistent.  Wherever  the  moculation  takes 
place  the  immediate  effect  is  local ;  then  the  lymphatics  become  involved, 
and  very  shortly  the  poison  is  distributed  through  the  whole  body  by  the 
blood-vessels  ;  but  after  this  stage  is  past  it  remains  in  the  tissues,  either 
latent  altogether,  or  with  very  slight  evidence  of  its  existence,  and  perhaps 
suddenly,  after  many  years,  breaks  out  again.  Then  it  is  not  only  propagated 
by  direct  infection  to  other  individuals,  but  it  is  hereditary  ;  the  poison  can 
be  transmitted  through  the  ova  and  spermatozoa,  so  that  characteristic 
lesions  make  their  appearance  in  the  child  before  or  shortly  after  birth ;  and 
this  transmissibility  to  the  embryo  is  retained  long  after  the  power  of  infec- 
tion by  direct  contact  is  lost.  Further,  while  other  specific  germs  cause,  for 
the  most  part,  some  one  definite  form  of  inflammation,  which,  though  it  may 
be  modified  by  locality,  is  yet  characteristic  of  the  cause,  syphilis  does  not  limit 
itself  in  this  way.  There  is,  it  is  true,  a  characteristic  lesion,  but  it  is  also  true 
that  there  is  no  form  of  inflammation  which  is  not  imitated,  and  imitated 
sometimes  so  closely  that  the  diagnosis  can  only  be  made  by  the  result  of 
treatment.  It  must  be  acknowledged  therefore  that  if  the  microbic  origin  of 
the  disease  is  considered  proved,  there  is  yet  a  great  deal  that  requires  further 
■elucidation. 

The  difficulty  is  not  lessened  by  the  fact  that  syphilis,  or  at  least  its 
initial  lesion,  is  often  complicated  by  the  presence  of  another  trouble,  known 
as  chancroid,  in  distinction  from  the  true  form  of  chancre  ;  and  it  is  still,  to 
some  extent,  a  matter  of  discussion  what  relation  these  two  bear  to  each 
•other. 

Chancroid  ob  Soft  Chancre 

A  soft  chancre,  or  chancroid,  is  a  sore  developed  upon  the  genitals  as  a 
result  of  contagion,  and  is  distinguished  from  the  hard  or  true  chancre 
partly  by  the  absence  of  induration,  but  chiefly  (as  this  is  only  relative)  by 
the  fact  that  it  is  seldom  or  never  followed  by  constitutional  symptoms,  and 
that  the  period  of  incubation  is  much  shorter  :  the  one  is  always  under  a 
week  and  generally  under  three  days,  the  other  is  always  more  than  three 
weeks  and  is  often  as  much  as  five.  The  two  often  occur  at  the  same  spot 
from  the  same  infection,  each  running  its  own  course  independently  of  the 
other. 

Soft  chancre  is  never  met  with  except  upon  the  genitals,  and  is  probably 
due  to  infection  from  retained  and  decomposing  purulent  discharge.  The 
hitensely  irritating  character  this  possesses  may  be  judged  of  from  the  fact 
that  soft  chancre  occurring  on  a  mucous  surface  is  almost  sure  to  infect  the 
opposite  side,  and  if  the  secretion  is  pent  up,  as  in  the  case  of  phimosis,  is 
almost  certain  to  become  phagedienic.  No  specific  germ  has  been  proved 
in  connection  with  it.  It  can  be  inoculated  times  without  number  without 
conferring  the  least  degree  of  immunity.  It  is  never  followed  by  any  other 
result  than  those  which  are  so  common  after  all  foul  and  sloughing  sores  on 
parts  that  are  never  kept  at  rest,  and  constitutional  treatment  is  of  little 
or  no  avail  for  it.  There  is  a  popular  impression  that  certain  people  are 
peculiarly  liable  to  it,  which  may  reasonably  be  accounted  for  by  local 
conditions ;  it  does  not  appear  to  be  dependent  upon  syphilis,  but  it  may  be 
very  closely  imitated  by  a  true  syphilitic'  chancre  on  a  person  who  has 
already  suffered  from  that  disease,  and  who  has  not  yet  passed  through  the 
period  of  immunity  that  one  attack  confers.    Under  these  circumstances,  if 
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there  is  a  second  infection,  the  character  of  the  primary  sore  is  often  veiy 
much  modified  both  as  regards  period  of  incubation  and  amount  of  indura- 
tion ;  and  althougli  it  is  a  true  infecting  sore  it  may  present  the  appearance 
of  an  ordinary  chancroid.  In  women,  in  whom  the  hardness  is  often  sHglit 
and  sometimes  wanting  altogether,  tlie  difficulty  is  especially  great. 

Symptoms  and  Cause. — The  favourite  situation  is  on  the  mucous 
surface  of  the  prepuce,  or  just  behind  the  corona.  A  small  red  papule  is  the 
first  sign  ;  by  the  third  or  fourth  day  this  has  become  a  pustule  with  a  bright 
areola,  and  in  twenty  four  hours  more  it  breaks,  leaving  a  sore  with  angry 
base  and  edges.  In  some  few  cases  this  heals  without  any  further  ulceration, 
probably  the  infection  has  never  really  penetrated  into  the  submucous  tissue. 
More  frequently  it  continues  to  spread,  the  edges  are  sharply  cut,  perhaps 
undermined  ;  round  them  is  a  bright  red  rim  of  inflammation  ;  the  base  is 
greyish  or  yellow,  covered  with  a  slough  ;  and  the  whole  thickness  of  the 
mucous  membrane  is  destroyed.  The  sore  is  usually  circular  in  shape  and 
very  tender.  On  the  glans  it  may  be  perfectly  soft,  without  sign  of  indura- 
tion ;  but  when  it  is  upon  the  skin  the  base  is  often  infiltrated  to  such  an 
extent  that  it  is  nearly  as  hard  as  a  true  infecting  chancre.  The  margin, 
however,  is  diflerent ;  in  a  soft  sore  the  edge  of  the  induration  is  ill-defined  ; 
it  shades  off  imperceptibly  into  the  healthy  tissues  around,  and  no  limit  can 
be  made  out,  but,  at  the  same  time,  it  must  be  recollected  that  this  is  equally 
true  of  a  hard  chancre  when  it  is  inflamed;  and  that,  owing  to  the  extreme 
mobility  of  the  skin  upon  the  penis,  any  sore  with  a  hardened  base  felt 
in  the  longitudinal  direction  and  lifted  up  from  the  tissues  beneath,  appears 
exceedingly  well-defined.  The  secretion,  at  first,  is  thin  and  watery,  with 
a  few  shreds  and  sloughs  detached  from  the  surface  floating  in  it  ;  later, 
when  granulations  form,  it  consists  of  ordinary  pus,  such  as  comes  from  any 
other  sore. 

If,  owing  to  phimosis  or  balanitis,  the  secretion  is  retained  under  the  pre- 
puce, so  that  it  decomposes,  the,  ulceration  is  very  much  more  severe,  and 
may  become  phagedfenic.  The  sojje  increases  in  all  directions  ;  the  opposite 
surface  of  the  prepuce  is  attacked  ;  the  skin  on  the  outside  is  reddened  ;  the 
whole  of  the  end  of  the  penis  becomes  swollen  ;  and  if  relief  is  not  speedily 
given,  the  skin  sloughs,  ulcerating  through  from  beneath,  and  the  end  of  the 
glans  protudes  through  a  ragged  opening  on  the  dorsum.  In  the  worst  cases 
the  destruction  is  even  greater  ;  'the  whole  of  the  skin  covering  the  end  may 
perish,  the  glans  be  in  great  measure  destroyed,  and  the  urethra  laid  open. 

The  inguinal  glands,  that  lie  parallel  to  Poupart's  ligament,  are  always 
more  or  less  inflamed.  In  the  slighter  cases  they  are  simply  enlarged,  swollen, 
and  tender  ;  their  outline  is  indistinct,  and  if  several  on  the  same  side  are 
attacked,  they  cannot  be  isolated  from  each  other.  In  the  more  severe  ones 
suppuration  occurs,  generally  commencing  in  the  loose  cellular  tissue  round 
(periadenitis),  so  that  when  the  bubo  is  opened  the  glands  are  seen  projecting 
into  the  cavity,  surrounded  and  bathed  with  pus.  Sometimes,  however,  it 
appears  to  begin  in  the  interior  of  the  gland,  and  occasionally  in  both  places 
at  the  same  time.  It  is  said  that  when  this  happens  the  pus  from  the  interior 
of  the  gland  is  infective,  while  that  from  the  tissues  around  is  not.  Phagedenic 
and  serpiginous  buboes  are  met  with  exceptionally  in  very  severe  cases  of 
syphilis  combined  with  soft  sores,  or  when  the  patient's  health  is  utterly 
broken  down  from  want  and  exposure.  No  constitutional  symptoms  ever 
follow  a  true  soft  sore,  and  the  inflammation  of  the  lymphatic  glands  is  merely 
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due  to  the  absorption  of  pyogenic  organisms,  assisted  by  the  retention  of  de- 
composing secretion  or  other  injurious  influences. 

Diagnosis. — Herpes  preputiahs  presents  the  greatest  difficulty.  This 
very  peculiar  affection  may  occur  after  every  act  of  connection  ;  it  has  even 
been  known  to  follow  nocturnal  emissions  ;  and  though  it  may  be  more  severe 
and  more  common  in  those  who  have  suffered  from  syphilis,  it  is  certainly 
met  with  in  those  who  are  perfectly  free  from  the  disease.  If  there  is  only 
one  vesicle,  or  two  perhaps,  and  the  case  is  not  seen  until  the  epidermis  is 
broken,  there  is  no  means  of  forming  a  diagnosis. 

If,  owing  to  the  enlargement  and  swelling  of  the  prepuce,  the  existence  of 
a  sore  is  doubtful,  circumcision  must  be  performed :  and  the  need  for  this 
increases  with  the  amount  of  redness  and  inflammation.  The  coexistence 
of  syphilitic  infection  cannot  be  affirmed  or  excluded  until  the  period  of  in- 
cubation (six  weeks  at  least)  is  past. 

Treatment. — Local  chancre  spreads  because  of  the  poisonous  character 
of  its  discharge.  A  single  application  of  the  acid  nitrate  of  mercury  leaves, 
as  soon  as  the  slough  separates,  a  perfectly  healthy  granulating  surface. 
So  severe  a  measure  as  this,  however,  is  rarely  necessary  unless  the  sore  is 
phagedfenic  and  it  is  imperative  to  stop  the  progress  at  once.  Ordinarily 
speaking,  if  the  surface  is  well  cleansed  and  dried,  and  then  dusted  over  with 
iodoform,  night  and  morning,  the  character  of  the  secretion  changes  imme- 
diately. Phagedtena  should  be  treated,  as  already  mentioned,  by  the  use 
of  prolonged  warm  baths.  Mercury  is  not  required  unless  the  healing  of  the 
chancre  is  unaccountably  delayed,  or  there  is  something  else  suggestive  of 
syphilis. 

AcQuiEED  Syphilis 

The  period  of  incubation  varies  from  three  to  seven  weeks  :  at  the  end  of 
that  time  certain  local  changes  make  their  appearance  (  the  hard  or  infecting 
chancre) ;  a  few  days  later  the  lymphatics  are  involved,  and  then  very  quickly 
there  is  evidence  that  the  poison  has  gained  access  to  the  blood.  Much 
later,  after  an  interval  of  months  or  years,  local  phenomena  appear  again,, 
due  in  all  probability  to  the  action  of  the  poison  latent  in  the  tissues.  These 
stages,  of  course,  overlap  each  other,  and  no  hard  and  fast  line  can  be  drawn 
between  them  ;  thus  the  lymphatic  tissues  and  the  blood  are  always  involved 
before  the  chancre  has  disappeared  (indeed  there  is  evidence  to  show  that  they 
are  affected  almost  from  the  first,  although  there  is  no  manifestation  of  it  for 
some  time,  for  excision  of  the  point  of  inoculation  after  the  third  or  fourth 
day  is  of  little  or  no  use)  and  local  changes  may  take  place  while  the  general 
ones  are  still  at  their  height ;  but  the  distinction  between  the  three  is  con- 
venient, and  they  are  recognised  as  primary  (or  local),  secondary  (in  which 
the  lymphatic  glands  and  the  blood  are  involved)  and  tertiary,  or  local 
again. 

1.  The  Primary  symptoms. — Inoculation  may  take  place  anywhere 
through  a  wound  or  superficial  abrasion,  or  possibly  in  the  case  of  mucous 
membranes  even  without  this,  if  the  poison  is  allowed  to  remain  upon  the 
surface  for  any  length  of  time.  The  retropreputial  fold  is  the  commonest 
situation  in  men,  the  nymphfe  in  women;  but  chancres  are  met  with  upon 
the  skin  of  the  penis,  upon  any  part  of  the  female  genitals,  and  practically 
on  every  part  of  the  body  :  the  lips  not  uncommonly  ;  the  tongue  and  even 
the  tonsils  ;  the  conjunctiva  ;  the  bridge  of  the  nose  ;  the  nipple  (especially 
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in  wet  nurses  who  are  infected  by  children  suffering  from  hereditary  syphiHs)  ;  [ 
the  angle  of  the  finger-nails,  and  the  web  of  the  fingers. 

In  a  pure  inoculation  no  change  is  witnessed  for  from  three  to  six  weeks  ; 
a  transient  redness  has  been  described  during  the  first  few  days,  but  it  is  not 
often  noticed.  Then  the  part  becomes  dusky,  slightly  elevated,  smooth  and 
glazed.  In  the  ordinary  situations  it  is  not  sensitive,  and  the  patient  may 
be  in  total  ignorance  of  its  existence,  but  I  have  known  some  instances  in 
which  the  pain  was  very  severe,  especially  when  it  occurred  upon  the  fingers. 
The  characteristic  feature  is  the  induration  ;  the  seat  of  inoculation  is  not 
only  hard,  but  the  edges  of  the  hardness  are  sharply  defined.  If  pinched  up, 
it  appears  like  a  piece  of  cartilage  let  into  the  skin.  The  exudation  in  the 
meshes  of  the  cellular  tissue  is  so  abundant  that  a  certain  small  but  well- 
defined  area  becomes  practically  solid. 

It  must  be  admitted,  however,  that  this  induration  varies  so  greatly  in 
different  localities  and  under  different  conditions,  that,  although  its  presence 
when  it  is  characteristic  may  be  absolutely  relied  upon,  its  absence  is  not  a 
proof  of  non-infection.  On  the  glans,  where  the  mucous  membrane  is  thin 
and  closely  adherent  to  the  tissues  beneath,  it  is  very  superficial.  In  the 
retro-preputial  fold  it  is  often  so  marked  that  the  diagnosis  can  be  made 
from  merely  seeing  the  way  in  which  the  hardened  and  thickened  prepuce 
rolls  back  from  the  sulcus,  and  stands  up  like  a  collar  round  it.  In  women 
it  is  often  not  to  be  discovered  at  all,  and  when  the  chancre  occurs  on  other 
parts  of  the  body— the  lips  or  fingers,  for  example — it  varies  within  very 
wide  limits.  No  doubt  this  is  due  in  some  measure  to  the  anatomy  of  the 
part  inoculated — the  presence,  for  instance,  of  loose  cellular-tissue  beneath 
— and  the  depth  to  which  the  inoculation  is  carried  in  each  case  ;  but  the 
extent  and  duration  are  so  variable  that  there  must  be  other  considera- 
tions as  well.  There  is  no  relation  of  any  kind  between  the  size,  hardness, 
or  number  of  the  infecting  sores  and  the  severity  of  the  constitutional 
symptoms.  Several  sores  may  be  present  at  the  same  time  from  multiple 
inoculation,  but  the  worst  cases  often  follow  a  single  one  that  is  scarcely 
noticed. 

The  appearance  of  a  hard 'chancre  is  very  variable  ;  the  skin  that  covers  it 
may  remain  unbroken,  so  that  there  is  neither  secretion  nor  ulcer,  but  merely 
a  slightly  raised  and  hardened 'spot,  pigmented  for  a  time.  This,  however, 
is  exceptional.  More  frequently  the  epidermis  scales  off,  exposing  the  sub- 
jacent tissue,  which  undergoes  necrosis  and  melts  away  ;  but  whether  this 
is  due  to  the  effect  of  the  poison,  or  simply  to  pressure,  is  not  known. 
When  this  happens  it  leaves  a  superficial  sore,  which  may  or  may  not 
suppurate ;  in  many  cases  the  only  discharge  is  a  thin  watery  serum 
with  a  few  epithelial  scales,  or  a  little  tissue-debris  without  true  pus  from 
first  to  last.  If  a  soft  chancre  is  present  already,  the  appearance  and 
the  discharge  are  naturally  dependent  upon  this  ;  the  only  change  at  the 
end  of  the  incubation  period  is  a  sudden  hardening  at  the  base.  Chancres 
in  the  finger  usually  take  the  form  of  a  patch  of  small  and  rather  florid 
granulations,  with  little  discharge,  and  without  any  evidence  of  cicatrisation 
at  the  edge.  The  margin  is  raised  above  the  level  of  the  skin,  and  appears 
steep  and  thick  from  the  exudation  it  contains.  On  the  lips  it  is  much  the 
same,  only  in  some  cases  the  infiltration  at  the  base  and  edges  is  so  great 
ihat  it  is  slightly  cup-shaped. 

The  duration  of  the  hardening  and  rapidity  of  cicatrisation  are  no  less 
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'ariable.  If  untreated,  the  sore  is  said  to  last  six  or  nine  months,  and  leave 
,  cicatrix  depressed  according  to  the  amount  of  tissue  lost.  Very  often, 
lowever,  under  the  influence  of  mercury  it  vanishes  altogether  in  a  few 
veeks,  and  it  is  exceptional  for  it  to  continue  more  than  three  months.  Its 
lisappearance  is  not  complete  until  all  hardness  is  gone  from  the  cicatrix ; 
ometimes,  when  a  hard  sore  complicates  a  soft  one,  healing  takes  place  very 
oon  after  commencing  mercurial  treatment,  but  in  spite  of  this,  the  indura- 
ion  of  the  base  persists  for  a  considerable  period. 

When  the  infection  is  mixed,  the  extent  of  the  suppuration  is  sometimes 
)rofuse,  but  there  is  no  evidence  that  it  is  ever  sufficient  to  prevent  the 
levelopment  of  constitutional  symptoms.  The  same  may  be  said  of  pliage- 
Ifena.  Relapsing  chancres  are  occasionally  met  with.  It  is  not  uncommon 
0  find,  if  the  treatment  is  interrupted  too  soon,  that  the  induration,  which 
vas  beginning  to  subside,  extends  again ;  but,  independently  of  this,  true 
•elapses  occur,  sometimes  a  year  afterwards,  the  seat  of  the  original  in- 
ection  becoming  indurated  again,  and  slowly  subsiding  under  treatment 
vithout  there  having  been  a  sign  of  its  existence  in  the  meanwhile ;  and 
his  may  happen  more  than  once. 

2.  The  Secondary  symptoms. — The  secondary  stage  includes  the  in- 
fection of  the  lymphatic  glands,  and  the  general  symptoms  that  follow  the 
intry  of  the  poison  into  the  circulation. 

Glandular  enlargement  usually  shows  itself  ten  days  or  a  fortnight  after 
ihe  appearance  of  the  primary  sore.  The  local  ones  are  affected  first,  the 
nguinal,  for  example,  when  the  chancre  is  on  the  penis,  the  submaxillary 
ivhen  it  is  on  the  lip  ;  but  it  never  remains  limited  to  them.  From  the  be- 
ginning the  enlargement  is  multiple,  and  it  soon  becomes  general,  not  as  in 
ihe  case  of  the  uncomplicated  soft  chancre,  limited  to  one  locality  and  often 
;o  one  gland.  The  character  of  the  swelling  is  also  quite  different.  Unless 
ihe  infecting  chancre  is  inflamed,  or  a  soft  one  is  present  as  well,  there  is 
ittle  or  no  infiltration  of  the  periglandular  tissue  ;  the  enlargement  is  con- 
fined to  the  glands  themselves  ;  they  swell  up,  become  hard,  and  slightly 
tender,  but  they  remain  perfectly  isolated  and  distinct,  and  they  are  as  freely 
movable  as  they  are  in  health.  The  inflammation  is  specific,  not  simply 
3ue  to  absorption  of  septic  or  suppurative  products. 

Whether  suppuration  occurs  in  the  first  set  of  glands  involved  depends 
sntirely  upon  the  character  of  the  sore  ;  if  it  is  foul  and  sloughing,  the  pyo- 
genic organisms  will,  in  all  probability,  gain  access  through  the  lymphatics, 
md  finding  a  congenial  soil,  excite  suppuration,  whether  syphihs  is  pre- 
sent or  not,  and  without  having  any  influence  upon  it.  The  same  thing  is 
;rue  of  phagedrena  ;  an  ulcer  left  by  a  suppurating  bubo,  occasionally  under 
the  combined  efi'ect  of  syphilis,  a  broken-do\vTi  constitution  and  other  injurious 
influences,  becomes  itself  phageda-nic  ;  but  at  the  present  day  it  is  decidedly 
fare.  The  glands  once  removed,  too  far  distant  to  be  afiected  by  local  causes 
jf  this  character,  sometimes  attain  a  very  considerable  size,  but  never  form 
ibscesses.  As  a  rule  the  enlargement  subsides  quickly  at  first,  but  evidence 
af  it  can  usually  be  fomid  so  long  as  the  secondary  period  lasts  and  some- 
times long  afterwards. 

As  soon  as  the  poison  gains  full  access  to -the  blood,  it.  causes  a  train  of 
symptoms  which  may  be  compared  with  those  that  accompany  the  acute 
exanthemata  and  other  specific  diseases. 
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rises  regularly  of  an  evening,  altliougli  of  a  morning  it  may  scarcely  be  above 
normal.  In  exceptional  cases  it  is  very  severe,  especially  when  the  eruption 
that  accompanies  it  is  varioloid,  or  there  is  considerable  glandular  enlarge- 
ment, and  it  may  last  for  several  weeks. 

Ancemia  and  emaciation  are  always  present,  and  sometimes  very  marked. 
The  number  of  red  blood-corpuscles  is  diminished,  and,  it  is  said,  the  pro- 
portion of  haemoglobin  they  contain.  With  this  there  is  usually  general 
malc'Asa  ;  the  appetite  is  lost,  there  is  great  mental  depression,  and,  in  short, 
there  are  all  the  signs  of  mild  blood-poisoning. 

At  the  same  time,  or  even  before  this,  a  rash  makes  its  appearance  upon 
the  skin  and  the  mucous  membranes.  This  varies  very  greatly  in  its  charac- 
ter and  severity.  In  the  mildest  cases  there  are  merely  a  few  round  roseolous 
spots  upon  the  chest,  abdomen,  and  flexor  surfaces  of  the  arms,  lasting  some 
days,  then  dying  away  with  a  scarcely  perceptible  scurfiness  of  the  integu- 
ment, and  leaving  a  faint  yellow  stain  for  a  week  or  two.  More  frequently 
in  addition  to  the  hyperaemia  there  is  a  certain  amount  of  exudation  ;  the 
roseola  spots  are  raised,  and  followed  by  definite  desquamation,  or  little 
papules  and  tubei'cles  are  formed.  When  the  attack  is  more  severe  the 
inflammatory  changes  may  be  very  considerable,  and  stasis  and  actual 
extravasation  take  place  as  well,  so  that  deep  stains  are  left  for  months.  The 
eruption  sometimes  resembles  psoriasis,  although  the  distribution  is  not  the 
same  and  the  patches  are  always  small,  and  not  covered  with  silvery  scales  ; 
it  frequently  imitates  lichen,  and,  especially  on  the  shoulders  and  back  of  the 
neck,  acne  ;  in  some  cases  it  resembles  variola  so  closely,  that  patients  suf- 
fering from  syphilis,  every  now  and  then,  find  their  way  to  small-pox 
hospitals,  particularly  as  this  form  is  often  accompanied  by  high  fever  ;  and, 
towards  the  end,  when  the  first  eruption  is  dying  out,  rupia  sometimes 
occurs,  a  number  of  papules  running  together,  ulcerating,  and  forming  on 
the  surface  a  great  conical  limpet-shaped  crust  of  dried-up  discharge,  which 
keeps  enlarging  in  height  and  circumference,  just  like  a  shell,  by  addition  to 
the  margin  as  the  destruction  spreads. 

Where  the  skin  is  moist,  and  in  contact  with  another  surface,  these  spots 
are  modified  into  mucous  patches  or  flat  condylomata.  The  epidermis  is 
macerated  away;  the  papillae,  already  inflamed,  are  exposed  and  irritated  more 
and  more,  and  at  length  raised  patches  are  formed,  something  like  a  mucous 
surface  (whence  the  name),  moist,  pinkish-red,  and  smooth.  They  are  met 
with  in  every  part,  but  the  favourite  places  are  between  the  nates,  inside  the^ 
labia,  under  the  penis  between  it  and  the  scrotum,  in  the  axilla  and  behind 
the  ears. 

The  mucous  membranes  are  similarly  aflected.  The  interior  of  the- 
mouth,  the  tongue,  the  soft  palate,  and  the  larynx  are  covered  with  an  erup- 
tion identical  with  that  upon  the  skin.  The  epithelium  is  bluish-white  from 
maceration  ;  round  this  is  a  bright  red  rim,  gradually  fading  away ;  and  in 
the  centre  there  is  often  a  small  superficial  abrasion.  On  the  tonsil  this 
gives  the  appearance  of  a  deeply  punched-out  ulcer  ;  on  the  soft  palate  it 
usually  occurs  just  at  the  margin  on  each  side  of  the  uvula,  the  rest  of  the 
surface  being  a  dusky  brownish-red  ;  and  on  the  tongue  it  forms  a  smooth 
bald  patch.  Sometimes,  when  the  eruption  is  papular,  raised  mucous  plaques 
are  produced  instead. 

At  the  angles  of  the  mouth,  nose,  and  anus,  and  in  the  clefts  between 
the  toes,  the  eruption  assumes  a  slightly  different  form.    It  is  just  as  if  a. 
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mucous  patch  had  formed  in  the  angle  of  junction,  red,  moist,  and,  differing 
in  this  respect  from  those  that  occur  elsewhere,  intensely  painful.  This,  of 
course,  is  due  to  their  situation. 

In  the  lighter  forms  of  eruption  there  is  merely  hyperfemia  with  scarcely 
any  exudation.  In  those  that  are  a  little  more  severe  there  is  enough  to 
cause  desquamation,  the  epidermis  either  drying  up  in  scales  or  becoming 
macerated,  according  to  its  situation.  When  the  amount  of  exudation  is 
considerable,  stasis  and  perhaps  extravasation  occur  (as  in  the  tubercular 
syphilides)  ;  some  of  the  tissues  perish,  and  a  deep  brown,  depressed  stain  is 
left,  with  an  altered  appearance  of  the  surface,  owing  to  the  regularity  of  the 
papillte  having  been  destroyed.  In  the  worst  cases,  when  pyogenic  organ- 
isms as  well  gain  access  to  the  part,  as  in  rupia  and  phaged;ena,  the  loss  of 
tissue  may  be  very  extensive,  causing  cicatrices  that  cannot  be  mistaken. 
The  intensity  of  the  poison,  the  constitution  of  the  patient,  the  anatomy  of 
the  part,  and  the  conditions  imder  which  it  is  placed,  all  take  a  share  in  the 
result. 

The  characteristic  features  of  a  secondary  syphilitic  eruption  are  its 
symmetry  (this  is  often  perfect,  spot  for  spot,  both  in  time  and  place),  its  colour 
(usually  described  as  resembhng  that  of  lean  ham  and  in  most  cases  leaving 
stains  behind  it),  and  especially  its  polymorpMsm.  True  psoriasis  is  psoriasis 
wherever  it  occurs,  and,  except  perhaps  in  the  direction  of  lichen,  never  really 
resembles  anything  else.  Lupus  acts  in  the  same  way,  and  so  with  variola 
and  other  specific  affections.  Syphilis,  on  the  other  hand,  may,  and  usually 
does,  present  a  fairly  good  imitation  of  half  a  dozen  of  these  at  once.  Where 
the  skin  is  thin,  as  on  the  chest  and  arms,  there  are  roseolous  spots ;  a  scaly 
eruption  is  more  frequent  where  it  is  thicker  ;  papules  are  common  round 
the  roots  of  the  hair ;  acne  spots  may  be  found  on  the  shoulders  ;  little  dark 
coloured  tubercles  occur  upon  the  legs  ;  one  or  two  rupia  spots  may  be  present 
at  the  same  time,  and  not  unfrequently  the  ala  of  the  nose  is  rapidly  destroyed 
by  a  phagedienic  imitation  of  lupus.  All  these  are  often  present  together, 
or,  what  happens  still  more  frequently,  the  milder  varieties  come  out  first, 
generally  all  over  the  body ;  many  of  the  spots  disappear,  leaving  stains  behind 
them ;  others  steadily  get  worse,  the  amount  of  exudation  continuing  to 
increase,  and  then  they  become  complicated  by  suppuration.  So  that  in 
this  way  tubercular  syphilides,  the  varioloid  form,  and  rupia,  are  scattered 
among  psoriasis  patches,  acne  spots,  and  the  stains  of  past  roseola.  The  pig- 
mentation after  secondary  syphilis  is  suggestive,  but  nothing  more,  as  deep 
stains  are  not  unfrequently  left  by  true  psoriasis,  especially  upon  the  legs  and 
back.  The  most  characteristic  is  that  which  is  associated  with  rupia  scars, 
where  there  is  a  dead  wliite  tissue-paper  cicatrix  in  the  middle,  and  round  it 
an  irregular  circle,  often  deeply  stained. 

Recurrent  attacks  of  roseola  are  not  at  all  uncommon,  sometimes  occur- 
ring with  recurrent  hardening  of  the  primary  sore.  It  does  not  follow  either 
that  the  same  part  of  the  body  is  involved  (it  may  be  present  on  the  hands 
in  one  attack  and  not  in  the  other,  for  example),  or  that  the  eruption  presents 
the  same  character. 

The  skin  eruption,  the  antemia,  and  the  fever  are  very  rarely  absent,  sup- 
posing secondary  symptoms  of  any  kind  are  present.  In  addition  to  these 
there  are  other  lesions  which  are  frequent,  but  by  no  means  universal, 
and  which,  though  to  a  certain  extent  symmetrical  (showing  thereby  their 
dependence  upon  the  condition  of  the  blood)  are  still  distinctly  local,  and 
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constitute,  as  it  were,  a  transition  to  tliose  later  forms  (tertiaries)  in  wliicli  tlie- 
tissues  only  are  concerned. 

Periostitis,  especially  of  the  superficial  portions  of  the  compact  bones 
(e.g.,  the  tibia,  ulna,  clavicle,  and  cranium)  is  one  of  the  most  common.  It  is 
always  acute,  very  painful,  and  subsides  readily  under  treatment,  without 
leaving  any  thickening.  Vague  so-called  rheumatic  or  osteocojnc pains,  occur- 
ring in  the  bones  at  night,  are  probably  due  to  transient  hyperfemia  without 
exudation  ;  and  in  some  of  the  cases  in  which  there  is  severe  localised  head- 
ache it  is  possible  there  is  a  similar  affection  of  the  dura  mater. 

Synovitis  may  occur,  both  in  the  tendon  sheaths  and  joints,  but  it  is  more 
rare.  Alopecia  is  not  infrequent,  the  hair  of  the  scal]3  often  falling  out  in 
tufts,  so  that  the  appearance  is  most  peculiar.  It  is  never  permanent. 
Epididymitis  (as  distinguished  from  the  orchitis  of  later  syphilis,  in  which 
the  epididymis  is  often  involved)  is  occasionally  met  with.  Eecently  I  have 
seen  two  cases  of  secondary  syphilitic  phlebitis,  in  one  of  which,  among  other 
veins,  some  of  those  in  the  internal  ear  were  affected,  deafness  with  many  of 
the  symptoms  of  Meniere's  disease  coming  on  quite  suddenly.  Arteritis  is 
more  common  later  on. 

In  other  cases  there  is  a  great  tendency  to  the  production  of  papillomatous 
growths  almost  unattended  with  inflammation.  These  are  known  as  verruccs 
or  pointed  condylomata ;  they  may  form  great  dendritic  masses  when  they 
grow  from  the  genitals,  or  be  merely  simple  papillfB  somewhat  enlarged,  like 
those  that  are  so  frequently  met  with  upon  the  dorsum  of  the  tongue,  far 
back  in  the  middle  line.  No  distinction  can  be  drawn  between  them  and 
the  ordinary  flat  mucous  patch  with  which  they  are  often  associated. 

Finally,  although  the  two  eyes  are  rarely  affected  symmetrically  in  point 
of  time,  iritis  must  be  placed  among  the  occasional  secondary  symptoms. 
Later  affections  of  the  eye,  choroiditis,  for  example,  and  neuroretinitis,  are 
sometimes  included  as  well. 

Duration  of  the  Secondary  period. — No  definite  limit  can  be  assigned';, 
there  may  be  no  symptoms  at  all ;  it  may  last  a  month,  or  it  may  be  con- 
tinued for  a  couple  of  years. 

The  symptoms  are  for  the  most  part  symmetrical,  the  earlier  ones  always 
so,  because  n  all  probability  they  are  due  to  the  effect  of  the  virus  upon  the 
blood  itself.  Long  before  these  have  passed  away,  however,  the  tissues  are 
involved  as  well,  and  then  asymmetrical  lesions  are  mingled  with  the  others ; 
later  still,  when  the  blood  infection  has  quite  died  out,  in  the  so-called  tertiary 
stage,  these  occur  alone. 

Secondary  symptoms  have  a  tendency  to  get  well  of  themselves  ;  the  blood 
and  the  tissues  may  yield  at  first  to  the  effect  of  the  poison,  but  provided  the 
patient  is  in  fairly  good  health,  and  not  exposed  to  influences  of  a  too  inju- 
rious character,  the  lesions  subside  again,  even  without  treatment.  Later  in 
the  tertiary  period  the  tissues  seem  to  lose  this  power  and  the  morbid  changes 
steadily  grow  worse  and  worse. 

The  blood  and  the  discharges  from  the  eruptions  are  inoculable  during 
the  secondary  period.  There  is  no  authenticated  case  of  the  disease  having 
been  transmitted  in  this  way  from  any  tertiary  affection.  How  long  the 
power  of  infection  by  contact  lasts  is  natm-ally  imcertain ;  it  may  be  a  few 
months,  but  it  is  rarely  more  than  two  years.  This  disappearance  from  the 
blood  is  not  due  to  any  alteration  in  the  blood  itself — to  the  exhaustion,  for 
example,  of  some  substance  necessary  for  the  growth  of  the  poison- — for  second 
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attacks  of  syphilis  are  by  no  means  uncommon  ;  and  it  sometimes  happens 
that  a  person  becomes  affected  for  the  second  time,  and  that  the  disease  runs 
a  scarcely  modified  course  while  tertiary  symptoms  are  actually  present.  It 
is  no  less  true  that  the  vivns  remains  the  same,  and  is  capable  of  regaining  its 
vigour  if  the  conditions  are  a  little  changed.  Direct  transmission  to  another 
indi\ddual  may  no  longer  be  possible  ;  but  the  ovum  can  be  infected  through 
the  spermatozoa  long  after  the  secondary  symptoms  have  subsided,  and  shortly 
after  birth  the  child  may  become  covered  with  an  eruption  of  an  intensely  con- 
tagious character.  Transplanted  in  this  way  to  a  fresh  soil,  the  virus  regains 
its  vigour  and  multiplies  again  indefinitely,  the  period  of  incubation,  before 
it  manifests  its  influence,  depending  very  largely  upon  the  activity  of  the 
poison  in  the  parent.  The  more  recent  the  infection  in  the  latter,  the  shorter 
the  mcubation  in  the  embryo,  and  the  more  disastrous  the  results.  It  would 
seem,  therefore,  that  the  virus,  when  it  leaves  the  blood  and  becomes 
embedded  in  the  tissues,  may  either  remain  latent  for  years  (perhaps  for  life)  ; 
or  may  at  any  time  cause  local  inflammation  of  a  progressive  character,  slowly 
infecting  the  structures  around — tertiary  symptoms  ;  but  that  except  under 
certain  conditions  (of  which  transmission  to  the  embryo  through  the  ova  or 
spermatozoa  is  one),  it  has  lost  its  power  of  inoculation. 

Suppuration,  like  phagedfena,  is  an  accident  in  syphilis  which  may  occur 
in  connection  with  secondary  as  well  as  tertiary  lesions.  That  it  is  not  seen 
more  frequently  in  the  former  is  probably  due  to  their  transient  character, 
and  the  small  amouiit  of  exudation  that  accompanies  them.  Many  of  the 
shghter  forms  of  secondary  syphilitic  affections,  whether  they  involve  the 
skin,  the  periosteum,  or  the  iris,  are  probably  merely  attended  with  hyper- 
iemia  ;  in  the  more  severe  ones,  however,  especially  those  that  occur  rather 
later,  the  amount  is  often  considerable  ;  and  then,  especially  if  the  lesion  is 
near  the  skin  or  a  mucous  surface,  suppuration  and  ulceration  are  very  likely 
to  follow.  A  syphilitic  affection  is  not  tertiary,  because  it  leaves  a  scar. 
Rupia,  which  distinctly  belongs  to  the  late  secondary  manifestations,  leaves 
perfectly  typical  cicatrices,  which  can  be  recognised  throughout  the  rest  of 
life,  dead-white,  circular,  with  a  rim  of  pigment  interrupted  here  and  there, 
and  as  thin  as  tissue  paper,  wrinkling  like  it  when  pressed  together.  The  only 
condition  that  can  be  mistaken  for  it  is  the  scarring  left  by  splashes  of  molten 
metal. 

Tertiary  Syphilis 

The  tertiary  period  does  not  admit  of  exact  definition  any  more  than  the 
others.  It  may  begin  within  a  few  months  of  the  primary  infection,  while 
the  secondary  symptoms  are  still  present,  or  it  may  be  postponed  for  years. 
There  may  be  a  period  of  complete  immmiity  during  which  the  patient  shows 
no  sign  of  disease,  or  one  form  of  lesion  may  succeed  another  without  a 
break. 

For  convenience'  sake  an  intermediate  stage  is  sometimes  spoken  of, 
during  which  the  patient  is  subject  to  certain  affections  known  as  '  reminders,' 
iritis  for  example,  choroiditis,  orchitis,  arteritis,  and  scaly  eruptions  upon  the 
hands  and  feet  ;  these  are  distinguished  from  the  true  secondary  forms,  upon 
the  one  hand,  by  their  want  of  perfect  symmetry,  and  from  the  tertiaries,  upon 
the  other,  by  their  tendency  to  get  well,  more  or  less,  of  themselves  :  but  the 
definition  of  these  stages  becomes  difficult  in'proportion  to  their  multiplication. 

The  history  of  acquired  syphihs  is  a  continuous  one,  although  sometimes 
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tliere  are  long  breaks  in  it.  At  first  the  virus  infects  the  tissues  around,  pro- 
ducing a  hard  chancre.  Tlren  it  gains  the  lymphatics  and  involves  the  blood  ; 
during  tliis  stage  it  is  inoculable,  the  lesions  are  symmetrical  and  tend  to 
get  well  of  themselves.  Long  before  tliis  has  passed  it  has  begun  to  affect 
the  tissues  too,  at  first  simply  leading  to  a  transient  hyper£emia  :  then,  as  the 
power  of  their  resistance  diminishes,  causing  a  certain  degree  of  exudation  ; 
and  finally  in  the  last  stage  (which  when  the  vitality  of  the  tissues  is  very  low 
may  begin  almost  at  once)  forming  great  masses  of  inflammatory  granula- 
tion-tissue which  slowly  undergo  caseation.  There  is  no  break  anywhere 
in  the  pathological  changes  ;  they  shade  off  imperceptibly  one  into  the  other  ; 
the  distinctions  are  that,  while  the  virus  affects  the  blood  it  is  inoculable,  when 
it  involves  the  tissues  only  it  is  not,  though  it  may  regain  its  power  under 
peculiar  conditions  ;  and  that  after  it  has  spread  from  the  blood  to  the  tissues, 
these  lose  the  power  of  dealing  with  it  unaided,  so  that  the  lesions  continue 
to  grow  worse. 

The  histological  changes  in  tertiary  syphilis  are  identical  with  those  that 
occur  in  the  other  forms  of  chronic  infective  inflammation  ;  the  difference  is 
in  their  distribution  and  course.  Wherever  the  virus  spreads  it  lowers  the 
vitality  of  the  tissues  with  which  it  comes  in  contact,  or  kills  them  ;  and  at 
once  those  around  begin  to  throw  out  granulation -tissue  composed  of  leuco- 
cytes with  epithelioid  and  giant  cells  (a  few  only)  as  in  tubercle,  and  the 
other  infective  granulomata.  The  ultimate  fate  of  the  exudation  and  the  effect 
it  produces  in  different  parts  of  the  body  depend  upon  its  situation  and 
amount.  In  some  places  it  undergoes  organisation,  becoming  converted  into 
dense  fibrous  tissue,  or  bone,  as  the  case  may  be.  This  is  most  common 
where  it  is  scattered  throughout  an  organ,  not  collected  in  one  spot,  and  is 
often  partial,  some  being  absorbed.  In  a  measure,  it  may  be  regarded  as  a 
process  of  repair,  but  it  often  leads  to  the  most  disastrous  consequences  from 
the  condensation  it  entails.  In  others,  in  which  instead  of  being  uniformly 
distributed  it  is  collected  into  masses,  caseation  sets  in  as  soon  as  they  attain 
any  size.  Whether  this  degeneration  arises  from  the  effect  of  the  virus 
upon  the  lymph  (as  in  tubercle),  or  is  due  to  the  arteries  being  blocked  by 
the  thickening  of  their  intima,  is  not  Imown  ;  in  any  case  the  change  is  not 
one  peculiar  to  tubercle  or  syphilis.  Masses  of  this  kind  are  known  as 
gummata.  When  first  formed  they  consist  merely  of  soft  vascular  granula- 
tion-tissue, and  so  long  as  they  are  spreading  the  margin  retains  this  cha- 
racter. As  they  increase  in  size — and  they  may  reach  that  of  a  walnut  or 
be  larger  still — a  certain  degree  of  organisation  sets  in ;  and  then,  following 
this,  caseation.  Three  strata,  therefore,  can  be  distinguished :  outside  a 
layer  of  still  growing  inflammatory  exudation,  spreading  in  the  direction  of 
least  resistance,  and  therefore  very  irregular  in  shape  ;  inside  this,  partial 
organisation,  and  in  the  centre,  a  caseous  mass.  Naturally  the  relative  pro- 
portion of  these  three  is  very  variable  ;  in  many  cases  the  second  is  hardly 
perceptible. 

In  addition  the  lesions  of  tertiary  syphilis  are  frequently  complicated  by 
suppuration.  The  pyogenic  organisms,  which  are  practically  of  general 
distribution,  although  they  are  unable  to  produce  any  effect  so  long  as  the 
tissues  are  healthy,  live  and  thrive  when  there  is  disease,  and  hasten  the 
process  of  destruction. 

If  they  gain  access  to  a  deeply-buried  caseous  mass  (in  the  tongue  for 
example,  or  the  subcutaneous  tissue)  not  unfrequently  the  whole  of  the  in- 
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filtrated  part  perishes,  becoming  gangrenous  from  the  intensity  of  the  com- 
bined eti'ect ;  the  sliin  or  the  mucous  membrane,  as  the  ease  may  be,  gives 
way  ;  a  circular  opening  is  left,  with  undermined  and  steeply-cut  edges,  and 
at  the  bottom  is  a  yellow,  wash-leather-like  slough.  Similarly,  if  the  infil- 
tration is  in  the  substance  of  the  skin,  various  forms  of  ulceration  follow. 
It  is  this  mixture  of  organisation  and  caseation,  suppuration  and  sloughing, 
while  all  the  while  the  syphilitic  inflammatory  exudation  is  continuing  to 
spread  at  the  margin,  that  causes  the  immense  variety  of  the  lesions  charac- 
teristic of  the  tertiary  period. 

Intermediate  symptoms. — The  symptoms  of  the  secondary  stage  are 
acute,  and  tend  to  get  well.  After  they  have  subsided  there  is  often  a  period 
of  complete  immimity  ;  but  in  many  cases,  if  inquiry  is  made,  it  will  be  found 
that  after  all  the  symptoms  that  are  really  secondary  have  disappeared,  there 
have  been  local  attacks,  somewhat  the  same  in  character,  but  more  chronic 
in  their  course  and  much  less  severe.  Their  distribution  is  not  general,  and 
they  do  not  occur  indiscriminately,  only  where  there  is  some  other  source  of 
irritation  ;  there  is  a  greater  amount  of  exudation  than  in  most  of  the  secon- 
dary symptoms,  and  though  they  occasionally  get  well  of  themselves,  there 
is,  on  the  whole,  a  decided  tendency  for  them  to  spread.  In  other  words, 
they  form  a  transition  to  the  true  tertiary  ones. 

The  eruption  that  occurs  on  the  palms  of  the  hands  and  the  soles  of  the 
feet  is  an  example.  In  the  secondary  stage  a  number  of  separate  spots  form 
rapidly,  become  scaly,  and  disappear  again  in  a  week  or  two.  Later,  if  they 
recur  (and  naturally  this  is  more  common  on  the  right  side  than  the  left), 
their  course  is  more  slow,  they  are  fewer  in  number,  there  is  a  greater  amount 
of  exudation,  the  scales  are  less  distinct,  and  they  have  a  tendency  to  spread 
at  the  margins.  In  the  true  tertiary  period,  if  an  eruption  breaks  out  in  this 
locality,  it  is  raised,  almost  tubercular,  very  chronic,  and  extends  in  widening 
circles  or  parts  of  circles.  In  the  centre,  at  the  spot  where  it  began,  it 
gradually  dies  away,  leaving  a  smooth,  more  or  less  shiny  and  pigmented  sur- 
face ;  there  is  no  distinct  cicatrix,  merely  an  alteration  in  the  texture  of  the 
skin  ;  at  the  margins  it  steadily  advances,  and  if  at  any  time  one  spot  becomes 
isolated — if,  for  example,  the  whole  of  it  is  cured  but  in  one  little  place — this 
forms  the  focus  for  a  fresh  ring. 

The  same  thing  occurs  at  the  angles  of  the  mouth  and  nose,  and  to  a  less 
extent  at  the  anus.  The  eruption  returns  again  and  again,  leaving  painful 
cracks  and  fissures,  lined  with  a  smooth,  raw,  readily-bleeding  surface.  They 
are  not  unlike  the  sores  that  occur  at  an  earlier  period  in  the  same  locality, 
but  are  more  chronic  ;  there  is  a  greater  amount  of  thickening  at  the  base  ; 
they  tend  to  spread  in  circles,  or  parts  of  circles,  on  to  the  chin  and  lips,  and 
they  leave  white  linear  cicatrices  when  they  heal. 

The  tongue  shows  the  same,  especially  with  smokers.  White  patches 
return  again  and  again,  until,  at  length,  all  the  papilLT  are  levelled  up  by 
the  exudation,  and  a  smooth,  bare,  white  spot  is  left,  surrounded  oy  a  still 
extending  infiltration.  In  other  parts  of  the  body  there  are  circular  cutaneous 
erui^tions,  or  patches  closely  resembling  the  lighter  forms  of  lupus,  especially 
those  that  scarcely  leave  a  scar  ;  or  sometimes  affections  of  a  still  more 
serious  character,  iritis,  arteritis,  orchitis,  periostitis,  &c. 

In  many  cases,  especially  when  treatment  is  thoroughly  carried  out,  these, 
year  by  year,  grow  milder  and  milder,  until  at  length  they  cease  altogether. 
■On  the  other  hand,  it  sometimes  happens  that,  after  a  variable  and  most  de- 
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ceptive  period  of  quiescence,  true  tertiary  affections  follow,  steadily  progres- 
sive in  their  character,  and  inevitably,  if  not  thorouglily  treated,  passing  on 
from  bad  to  worse. 

Tertiary  symptoms. — Two  chief  varieties  can  be  distuiguislied,  al- 
though it  is  impossible  to  draw  a  definite  line  between  them.  The  one  is 
characterised  by,  at  first,  an  enormous  local  collection  of  inflammatory  de- 
posit— a  gumma,  which,  according  to  the  conditions  under  which  it  is  placed, 
undergoes  caseation,  absorption,  or  sloughing.  The  other,  which  is  not  so 
striking,  leads  at  once  to  organisation  and  condensation  without  any  pre- 
liminary stage. 

The  skin. — Nodular  and  tubercular  eruptions  of  various  degrees  of  severity 
are  common  upon  the  back  of  the  neck  and  shoulders,  round  the  scalp,  and 
in  the  region  of  the  nose  and  lips.  In  the  last-mentioned  locality  they  often 
resemble  lupus  very  closely,  but  the  little  elevations  have  not  the  gelatinous 
appearance  characteristic  of  true  lupus,  the  course  is  more  rapid,  and  if  there 
is  a  cicatrix  it  is  firm  and  wliite,  not  thin  and  red.  Moreover,  it  rarely  happens 
that  all  the  spots  present  the  same  characters.  The  milder  forms  subside 
without  leaving  any  definite  mark  other  than  pigmentation  ;  those  that  are 
more  severe,  in  which  the  amount  of  exudation  is  greater  and  the  natural 
texture  to  some  extent  absorbed,  cause  a  peculiar  flattened  and  smoothed 
appearance  of  the  skin  ;  the  worst,  in  which  suppuration  occurs  as  well  (this 
is  especially  common  upon  the  legs),  leave  definite  cicatrices  that  vary  in 
depth  according  to  the  amount  of  the  deposit.  Wherever  the  eruption 
occurs,  it  is  always  serpiginous,  healing  in  the  centre,  constantly  creeping  on 
at  the  margin,  so  as  to  form  rings  or  parts  of  rings,  often  intersecting,  as  when 
one  has  advanced  in  one  direction  and  crossed  another,  and  the  cicatrices 
naturally  follow  the  same  course.  It  is  common  to  find  a  pigmented 
spot  from  which  the  eruption  started  ;  then,  a  thin  cicatrix,  scarcely  pro- 
ducing a  definite  alteration  in  the  skin  ;  beyond  this,  typical  scar-tissue, 
white,  with  patches  of  dark  pigment  here  and  there,  and  on  the  extreme 
margin  a  ring  of  ulcers  and  nodules  ;  the  eruption  starts  in  the  centre,  and 
gradually  increases  in  depth  and  width  the  longer  it  lasts. 

TJic  cellular  tissue. — The  subcutaneous  and  submucous  tissues  are 
especially  liable  to  be  the  seat  of  gummata.  A  smooth,  rounded  swelling 
forms  rather  rapidly  and  withoul;  much  pain,  the  skin  over  it  becomes  red 
and  adherent,  then  it  gives  way,  retracts  as  only  skin  can  retract  when  it  is 
separated  from  its  deep  attachments,  and  leaves  a  deep,  circular,  punched- 
out  hole,  with  perhaps  at  the  bottom  a  slough  formed  from  the  cellular 
tissue.  Eound  the  knee-joint  is  a  very  favourite  locality,  and,  combined  with 
the  skin  eruption,  of  which  they  are  merely  a  deeper  variety,  these  gummata 
lead  to  characteristic  cicatrisation.  Not  unfrequently  they  extend  some  dis- 
tance down  the  leg ;  and  it  has  been  said,  with  as  much  truth  as  is  usual  in 
universal  statements,  that  every  ulcer  that  begins  between  the  middle  of  the 
leg  and  the  knee  is  due  to  syphilis.  Other  joints  are  not  so  often  attacked  ; 
but  wherever  there  are  bursfe,  gummata  and  serpiginous  eruptions  upon  the 
skin  are  always  liable  to  occur,  partly  because  of  the  amount  of  loose 
cellular  tissue,  partly  from  the  way  in  which  structures  of  this  kind  are 
exposed  to  injury.  Submucous  gummata  are  of  common  occurrence  in  the 
tongue,  soft  palate,  and  pharynx,  and  possibly  some  cases  of  stenosis  of  the 
trachea,  oesophagus,  and  rectum  originate  in  this  way. 

In  addition  to  these  localities,  gummata  may  occur  in  any  of  the  soft 
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tissues  ;  in  the  synovial  and  peri-synovial  tissues  of  joints,  simulating 
strumous  disease  ;  in  the  membranes  of  the  brain  and  spinal  cord,  causing 
epilepsy,  convulsions,  paralysis  (especially  of  the  oculo-motor  nerves),  and 
paraplegia  ;  in  the  walls  of  the  arteries,  leading  to  aneurysm,  thrombosis, 
and  even  rupture ;  in  all  the  viscera,  but  especially  the  testes,  liver,  and 
lungs,  and  particularly  in  the  substance  of  the  muscles.  Wherever  they 
form  they  give  rise  to  rapidly-growing  swellings,  attended  with  a  considerable 
degree  of  inflammation,  and  affecting  all  the  structures  around.  Suppuration 
is  chiefly  liable  to  occur  in  the  superficial  ones,  and  those  that  are  exposed 
to  injury. 

The  efiect  produced  by  gummatous  infiltration  of  the  tissues  does  not 
disappear  with  its  absorption.  Not  only  is  there  at  the  time  a  certain  amount 
of  actual  destruction  which  can  never  be  repaired,  but  even  when  all  the 
syphilitic  exudation  is  removed  without  there  having  been  a  trace  of  pus,  a 
dense,  hard,  and  contracting  cicatrix  is  left,  which  in  certain  situations  leads 
to  very  serious  results.  A  typical  example  of  this  occurs  in  the  liver,  in  the 
middle  of  which  it  is  not  uncommon  to  find  a  deep  star-like  mass  of  cicatri- 
cial tissue,  radiating  in  all  directions  ;  and  even  worse  consequences  may 
follow  when,  for  example,  the  dura  mater  is  involved,  or  a  stricture  is  de- 
veloped in  the  trachea  or  oesophagus. 

The  hones  and  the  periosteum. — In  the  secondary  stage,  when  the  symp- 
toms are  acute  the  vascular  layer  of  the  periosteum  is  the  part  chiefly  aft'ected ; 
if  the  attack  is  slight  there  is  merely  hypertemia ;  when  more  severe,  exuda- 
tion takes  place  as  well,  stretching  the  fibrous  layer  and  forming  an  intensely 
painful  node,  generally  on  the  subcutaneous  surface  of  one  of  the  long  bones  ; 
in  the  tertiary  stage,  when  the  disease  is  chronic,  the  bone  itself  is  the  part 
involved.  In  this  syphilis  merely  follows  the  ordinary  rule ;  acute  inflamma- 
tion cannot  occur  in  compact  bone ;  time  is  needed  for  the  necessary  histologi- 
cal changes,  the  softening  and  absorption  of  the  solid  parts  and  the  expansion 
of  the  Haversian  systems. 

The  vault  of  the  skull  is  one  of  the  favourite  situations.  A  swelling 
slowly  forms  under  the  scalp  and  gradually  increases  until  at  length  the 
soft  tissues  over  it  become  inflamed  from  the  tension  to  which  they  are 
subjected.  It  is  painful,  especially  at  night,  but  not  in  the  same  way  as  a 
secondary  node ;  and  it  is  very  tender  on  pressure.  Then  it  breaks  down, 
suppuration  follows,  the  skin  gives  way,  and  the  bone  beneath  is  exposed, 
rough,  carious,  and  often  blackened  already.  The  syphilitic  exudation 
penetrates  into  all  the  Haversian  canals,  eats  away  their  walls  until  the 
bone  becomes  porous,  and  then  undergoes  caseation,  the  bony  tra- 
beculfe  still  left  perishing  at  the  same  time  from  their  blood- supply  being 
cut  off.  Even  without  suppuration  extensive  areas  on  the  vault  of  the  skull 
may  be  destroyed  in  this  way.  If  pyogenic  organisms  gain  access  too,  the 
inflammation  is  much  more  severe ;  necrosis  occurs  as  well  ;  and  huge 
plates,  involving  the  whole  thickness,  may  perish  from  the  frontal  or 
parietal  bones,  leaving  the  dura  mater  exposed  beneath.  Typical,  deeply  de- 
pressed cicatrices  in  the  frontal  region,  are  sometimes  seen,  caused  in  this 
way ;  and  the  pulsation  of  the  brain  can  be  felt  through  them,  for  no  new 
bone  is  ever  formed. 

Similar  changes  are  met  with  in  connection  with  other  bones.  Gummata 
of  the  hard  palate  are  exceedingly  common,  leading  to  perforation,  always 
in  the  middle  line.    Sometimes  they  are  limited  to  the  mouth  ;  more 
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frequently  they  involve  the  septum,  turbinate  hones,  and  even  the  nasal  ones, 
so  that  a  huge  cavity  is  left  filled  with  necrosed  fragments  and  decomposing 
pus,  and  shut  off  almost  altogether  from  the  pharynx  by  the  adhesion  of  the 
soft  palate  to  the  posterior  wall.  In  the  neighbourhood  of  joints  it  leads  to 
still  greater  destruction  ;  every  part  of  the  articulation  may  be  affected,  the 
skin  may  be  reddened,  infiltrated,  and  covered  with  ulcers  ;  the  subcutaneous 
and  perisynovial  tissues  filled  with  exudation  ;  and  the  ends  of  the  bones 
and  the  periosteum  swollen,  softened,  and  eaten  away  to  such  an  extent  that 
recovery  seems  almost  hopeless.  Sometimes  gummata  form  in  the  medullary 
canal  of  one  of  the  long  bones,  leading  to  so-called  spontaneous  fracture. 
More  frequently,  especially  in  the  case  of  the  lower  extremity,  the  exuda- 
tion is,  in  part  at  least,  diffuse,  and  dense  hard  masses  of  new  bone  are 
formed  :  or  the  two  are  combined,  ulceration  and  necrosis  occurring  in  one 
spot,  and  hypertrophy  over  the  rest.  Symmetrical  osseous  nodes  of 
immense  size  are  not  infrequent  on  the  inner  surface  of  the  frontal  bone  ; 
but,  although  the  diploe  may  completely  disappear,  they  rarely  extend 
beyond  the  mid-parietal  region,  and  are  never  seen  upon  the  outside. 

The  cartilages  of  the  larynx,  especially  the  epiglottis,  are  frequently 
attacked.  In  some  cases,  the  ulceration  begins  on  the  surface  and  extends 
into  the  deeper  structures;  in  others,  a  gumma  forms  on  or  round  them  in 
connection  with  the  perichondrium ;  suppuration  sets  in,  and  when  the 
mucous  membrane  gives  way  the  cartilage  is  laid  bare,  dead  and  already 
partially  separated.  Very  serious  stenosis  of  the  larynx  may  be  caused  by 
the  cicatrisation  that  results.  Similar  changes  are  of  common  occurrence 
upon  the  costal  cartilages,  and  even  more  frequent  upon  the  sternum. 

Tertiary  syphilis  when  it  affects  the  nervous  system  does  not  so  often 
give  rise  to  the  formation  of  gummata  (although  these  may  occur  in  the 
membranes  round  the  brain  and  spinal  cord  and  lead  to  very  serious 
changes)  as  to  a  peculiar  form  of  sclerosis,  which  tends  to  spread  indefinitely. 
It  is  probable  that  it  is  always  preceded  by  effusion,  but  this  rarely 
atti'acts  attention  before  the  consequent  atrophy  has  begun  ;  wherever  it 
occurs  it  is  characterised  by  a  steady  tendency  to  progress  and  invade 
the  structures  round,  as  surely  as  a  serpiginous  eruption  in  the  skin,  or  a 
neglected  gumma  in  a  muscle.  Unfortunately  i't  does  not  respond  so  easily 
to  treatment. 

The  symptoms  to  which  it  gives  rise  naturally  present  the  greatest 
possible  variety.  The  cranial  nerves  may  be  involved,  especially  those 
connected  with  the  eye.  Amaurosis  may  occur  from  atrophy  of  the  optic 
nerve  ;  ophthalmoplegia  externa  from  paralysis  of  one  or  more  of  the  nerves 
that  control  the  movements  ;  or  this  may  be  combined  with  paralysis  of 
accommodation  as  well,  so  that  the  pupil  is  dilated,  the  eyelid  dropped,  and 
the  eyeball  fixed,  according  to  the  nerves  involved.  The  fifth  and  the  facial 
suffer  sometimes  as  well.  General  paralysis  may  follow  from  the  same 
cause  ;  probably  locomotor  ataxy  with  its  multitude  of  complications  is  often 
occasioned  by  it ;  epilepsy  and  insanity  certainly  are,  and,  in  short,  there  is 
scarcely  a  trouble  due  to  chronic  inflammation  of  the  brain  or  spinal  cord,  or 
the  nerves  issuing  fi'om  them,  that  cannot  sometimes  be  traced  back  to  the 
influence  of  the  syphilitic  virus.  That  affections  of  this  kind  are  always  due 
to  syphilis  is  another  matter  altogether  ;  when  they  are  steadily  progressive 
it  is  very  probable  they  are,  the  virus  slowly  but  surely  extending  its  field  in 
the  nervous  system  as  upon  the  skin  ;  but  it  is  only  one  of  the  causes,  even 
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if  it  is  tlie  commonest ;  and  the  particular  locality  and  the  special  kind  of 
lesion  are  probably  always  determined  by  other  predisposing  agencies. 
Unhappily,  although,  if  treatment  is  commenced  in  time,  the  progress  of  the 
disease  may  generally  be  checked,  its  effects  when  it  has  once  declared  itself 
are  permanent. 

Prognosis. — Syphilis,  even  if  it  is  not  treated,  gradually  tends  to  die  . 
out  in  the  majority  of  cases  ;  out  of  ninety-three  watched  by  Diday,  only  four 
suffered  from  early  tertiary  symptoms,  though  twenty-nine  had  eruptions  of 
various  kinds,  periostitis,  iritis,  and  other  severe  secondary  affections  for 
upwards  of  two  years.  At  the  present  day,  however,  the  course  of  the 
disease  is  always  so  modified  by  treatment  that  such  observations  are  of 
little  value.  Like  measles,  small-pox,  and  other  specific  diseases,  it  is  said 
that,  when  carried  to  a  fresh  country,  it  becomes  intensely  virulent.  On 
the  other  hand,  in  other  parts  of  the  world,  in  Iceland  for  example,  serious 
effects  are  seldom  seen.  Very  much  must  depend  upon  the  constitution  of 
the  individual ;  cases  are  sometimes  met  with  in  which,  in  spite  of  every- 
thing that  can  be  done,  the  disease  steadily  progresses  from  bad  to  worse, 
the  most  disastrous  tertiary  symptoms  making  their  appearance  early 
in  its  course.  As  a  rule,  in  these  there  is  a  history  of  long-continued 
intemperance,  or  of  Bright's  disease  ;  and  very  often  the  patient  is  already 
past  middle  life  ;  but  they  are  occasionally  met  with  in  the  young,  and 
in  those  who  are  in  good  circumstances.  As  might  be  supposed,  if  there  is 
any  tendency  to  phthisis  the  prognosis  is  distinctly  more  grave,  pulmonary 
symptoms  not  infrequently  making  their  appearance  during  the  cachexia  of 
the  secondary  stage,  and  running  a  rapid  course.  Syphilis  is  rarely  directly 
fatal,  unless  the  cerebral  arteries  are  affected. 

In  the  vast  majority  of  cases,  if  treatment  is  commenced  at  once,  and 
carried  out  thoroughly,  and  if  the  patient  can  and  will  give  up  a  sufficient 
length  of  time  to  it,  secondary  symptoms  are  either  avoided  altogether,  or 
occur  in  a  very  mild  form.  It  is,  however,  of  the  utmost  importance  to 
begin  at  once,  as  soon  as  there  is  a  suspicion  of  the  disease  ;  if  the  poison 
is  once  allowed  to  gain  a  settlement  in  the  tissues,  if,  that  is  to  say,  local 
symptoms  (other  than  the  primary  chancre)  have  made  their  appearance, 
the  prospect  of  permanent  cure  becomes  much  more  doubtful.  The  reputa  - 
tion  enjoyed  by  some  of  the  foreign  bath  resorts  is  due  partly  to  the  change 
in  living,  but  chiefly  to  the  fact  that  the  treatment  of  the  disease  is  made 
the  first  consideration  there,  evei'ything  else  being  subordinated  to  it. 

One  attack  confers  only  a  limited  degree  of  immunity.  Auto-inoculation 
from  a  primary  chancre  merely  leads  to  the  formation  of  a  papule,  unless 
the  sore  is  inflamed  or  suppurating.  After  the  secondary  period  has  sub  - 
sided,  a  fresh  infection  generally  causes  the  development  of  a  modified 
chancre,  which  is  not  followed  by  any  further  symptoms  ;  but  this  rule  is  by 
no  means  invariable.  I  have  known  several  instances  in  which  second 
attacks  of  syphilis  have  occurred  within  three  years,  and  more  than  one  in 
which  local  cutaneous  eruptions  were  present  at  the  time  of  the  second 
infection.  In  some  of  the  cases  the  second  attack  was  milder  than  the 
first  ;  in  others,  it  appeared  to  be  entirely  imiuflueuced  by  it,  running  a 
typical  course  ;  in  one  it  was  distinctly  much  more  severe,  and  was  followed 
by  tertiaries. 

During  the  primary  and  secondary  stages,  the  blood  and  the  secretions 
from  the  eruptions  (especially  condylomata)  are  intensely  infective,  and 


94       GENEKAL  PATHOLOGY  OF  SUEGICAL  DISEASES 


tlie  greatest  care  is  required  to  prevent  mediate  contagion  :  many  cases 
have  arisen  from  smoking  a  pipe  that  has  been  used  by  a  syphiHtic  person. 
The  normal  secretions,  however,  seem  to  be  free  from  it.  In  the  tertiary 
stage,  the  virulence  appears  to  die  out,  so  far  as  direct  inoculation  is 
concerned. 

With  regard  to  hereditary  transmission  the  facts  are  not  so  clear,  and  a 
distinction  must  be  drawn  between  the  likelihood  of  infection  and  the  severity 
of  the  symptoms.  It  is  well  known  that  of  twins  the  one  may  suffer  severely, 
the  other  hardly  at  all ;  and  it  is  said  that  one  may  escape  altogether. 

Where  the  treatment  of  the  parents  is  neglected  altogether,  or  what  is 
nearly  equally  bad,  merely  carried  out  in  a  casual  way  from  time  to  time, 
the  ordinary  rule  is  for  the  earlier  children  to  suffer,  the  later  ones  to  remain 
free.  Not  infrequently,  however,  owing  perhaps  to  the  fact  that  the  infected 
parent  is  taking  mercury  at  the  time,  one  or  more  of  the  children  in  the 
series  escape.  Sometimes  the  last-born  is  affected  after  a  long  mterval  of 
freedom,  the  strength  of  the  mother  failing  from  age,  or  from  frequently 
repeated  pregnancies,  and  the  child  suffering  in  consequence. 

It  is  generally  held  also — but  the  evidence  upon  this  point  is  much  less 
satisfactory — that  not  only  do  the  chances  of  escape  increase,  but  that  the 
disease  itself  becomes  milder  as  the  date  of  parental  infection  becomes  more 
•distant ;  and  certainly  it  is  not  uncommon  to  find  a  long  series  of  miscarriages, 
then  a  child  born  alive,  but  dying  shortly  after  birth,  and  then  several,  one 
after  the  other,  each  apparently  less  affected  than  the  one  before.  Against 
this,  on  the  other  hand,  is  the  fact  that  syphilis,  under  whatever  circum- 
stances it  occurs,  is  the  same  disease.  It  varies,  beyond  all  doubt,  immensely 
in  different  individuals,  but  there  is  no  proof  that  such  a  thing  as  a  mild  in- 
oculation or  a  stronger  one  is  possible.  If  a  child  is  infected  through  one 
of  its  parents,  it  may  suffer  from  a  slight  attack  or  from  a  severe  one,  but 
this  does  not  depend  upon  the  inoculation  or  the  date  of  infection  in  the 
parents,  but  upon  the  child.  Early  miscarriages  may  very  probably  be 
accounted  for  by  local  affections  of  the  uterus  or  placenta,  the  slighter 
severity  in  the  later  children  by  the  improvement  in  the  general  health  of 
the  parents,  and  the  occasional  intensity  in  one  of  the  last-born  by  the 
failing  power  of  the  mother,  and  the  consequent  feeble  development  and 
nutrition  of  the  child. 

The  child  may  be  affected  either  through  the  father  or  the  mother  or 
through  both.  It  is  generally  believed  that  when  the  mother  is  diseased 
the  child  suffers  more  severely,  and,  no  doubt,  death  of  the  foetus  before 
birth  is  commonly  due  to  some  affection  of  the  uterus  or  placenta,  but,  except 
upon  this  point,  there  is  no  direct  evidence  one  way  or  the  other.  The  ordi- 
nary infection  is  through  the  father  ;  the  mother  may  show  no  sign  of  the 
disease,  but,  as  was  first  pointed  out  by  CoUes,  it  is  impossible  to  believe 
that  she  escapes.  An  infected  child  is  almost  certain  to  transmit  the  disease 
to  a  wet-nurse,  never  to  its  own  mother. 

If  the  father's  attack  is  recent,  the  disease  is  communicated  directly  to 
the  mother  and  the  foetus  is  exceedingly  likely  to  die  in  utero  from  some 
local  lesion.  If  the  secondary  stage  (and  with  it  the  period  of  direct  inocula- 
bility)  is  past,  the  ovum  may,  or  may  not,  be  rendered  syphihtic  by  the 
spermatozoa.  The  only  explanation  of  the  fact  that  the  mother  is  not 
infected  by  the  child  after  birth,  is  that  she  has  been  already  rendered 
syphihtic  through  the  medium  of  the  foetus  before  birth.    When  this  occurs, 
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the  mother  does  not  suffer  from  secondary  symptoms  :  the  poison,  beyond 
all  doubt,  is  modified  by  the  conditions  under  which  it  is  acting  (the  length 
of  the  incubation  period  in  the  embryo  is  proof),  and  transmitted  in  this  way 
does  not  appear  to  cause  them  ;  but  tertiary  lesions  may  follow  later,  for  it  is 
not  uncommon  to  meet  with  them  in  women  in  whom  the  most  careful 
inquiry  fails  to  reveal  any  evidence  of  secondaries. 

The  child,  there  is  no  doubt,  may  become  infected  through  the  mother 
alone.  If  syphilis  is  acquired  during  the  earlier  part  of  pregnancy,  the  fcetus 
is  affected  and  suffers  fi'om  the  ordinary  effects  of  the  congenital  disease, 
just  as  if  the  virus  had  been  communicated  through  the  ovum  or  spermatozoa. 
In  the  later  months  there  is  a  possibility  that  the  child  may  escape. 

Congenital  Syphilis 

The  symptoms  of  congenital  syphilis  may  make  their  appearance  before 
birth  or  shortly  after  it,  from  three  or  four  weeks  to  six  months.  In  the 
former  case,  the  child  is  nearly  always  born  dead.  It  is  quite  the  exception 
to  find  any  evidence  of  the  disease  upon  a  child  born  alive. 

1.  Before  birth. — It  is  probable  that  in  a  large  proportion  of  the  cases 
the  death  of  the  foetus  is  due  to  disease  of  the  uterus  or  placenta,  the  foetus 
itself  showing  no  definite  sign.  In  a  few,  however,  suppuration  has  been 
found  in  connection  with  the  viscera  :  gummata  are  occasionally  present, 
and  certain  changes,  which  are  admittedly  syphilitic,  have  been  recorded  in 
the  bones. 

2.  After  birth. — As  a  rule,  the  child  is  born  without  the  least  evidence  of 
any  taint,  healthy  and  well-nourished,  and  no  sign  of  the  disease  makes  its 
appearance  for  some  weeks.  Exceptionally,  i^emiMgus  breaks  out  within  a 
day  or  two  and  nearly  always  proves  fatal. 

A  few  weeks  after  birth  the  child  begins  to  waste  and  grow  pale.  Its 
nose  becomes  stuffed  up,  so  that  it  cannot  take  the  breast  for  any  length  of 
time  without  letting  go  ;  a  thin  watery  discharge  runs  from  it,  the  breathing 
becomes  obstructed  (whence  the  popular  name,  snuffles),  and  a  rash,  similar 
to  that  which  occurs  in  the  secondary  stage  of  the  acquired  form,  makes  its 
appearance  more  or  less  all  over  the  body.  The  favourite  situations  are 
the  mucous  membrane  of  the  nose,  mouth,  and  anus ;  the  skin  over  the 
buttocks,  owing  to  the  generally  moist  and  heated  condition  in  which 
that  part  is  kept ;  and  the  palms  of  the  hands  and  the  soles  of  the 
feet.  On  exposed  surfaces  it  is  for  the  most  part  roseolous  in  charac- 
ter, not  bright,  but  a  dull  coppery  red  ;  where  the  epidermis  is  thicker 
it  forms  circular  scaly  rings  (miscalled  psoriasis)  ;  between  the  nates  and 'in 
other  parts  it  assumes  the  form  of  condylomata,  and  in  the  mouth  and  at  the 
anus  it  resembles,  and  is  often  associated  with,  thrush.  At  the  angles  of  the 
mouth  and  nose  it  leaves  deep  fissures  and  cicatrices,  and  between  the  toes 
it  forms  rhagades  :  in  other  words,  it  exactly  resembles  the  secondary  erup- 
tion of  the  acquired  form,  modified  by  the  pecuUar  con<lition  of  a  baby's 
skin. 

The  peculiar  colour  and  polymorphic  character  of  the  eruption,  the  wast- 
ing and  aged  look  on  the  countenance,  the  coincidence  of  snuffles,  and  the 
symmetrical  character  of  the  affection,  render  the  diagnosis  easy  when  all  are 
present  together.  It  is  very  difficult,  however,  in  some  cases.  Wasting  is 
sometimes  absent,  the  child  remaining  bright  and  well-nourished  throughout 
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the  attack.  Coryza  is  often  present  without  syphilis,  and,  owing  to  the 
small  size  of  the  nasal  passage  and  the  thickness  of  the  mucous  membrane, 
may  lead  to  distinct  snuffles ;  while  eczema  and  intertrigo  are  frequently 
symmetrical,  and  in  some  children  are  dull  red  instead  of  bright. 

In  severe  cases  the  bones  are  affected  as  well.  Craniotabes,  wasting  of 
the  occipital  and  posterior  parietal  segments  of  the  skull,  so  that  in  parts 
where  the  convolutions  are  prominent  the  bone  completely  disappears,  is 
probably  more  often  due  to  rickets  than  syphilis,  but  there  are  other  affections 
Avhich  are  definite.  Parrot's  nodes,  periosteal  swellings  round  the  anterior 
fontanelle,  one  on  each  side,  in  front  and  behind,  so  that  the  situation  of  the 
fontanelle  itself  is  marked  by  a  cruciform  sulcus,  are  characteristic.  Similar 
affections  on  the  shafts  of  |  the  long  bones  are  equally  definite,  though  they 
are  more  uncommon.  Infantile  2^seudo-paralysis  cannot  be  mistaken  :  a 
soft  tender  swelhng  forms  round  one  or  more  of  the  joints,  especially  the 
elbow,  and  the  child  becomes  entirely  unable  to  move  the  limb.  The  lower 
end  of  the  humerus  is  in  a  state  of  gelatiniform  degeneration,  the  cartilage 
is  enormously  thickened,  and  forms  a  soft  translucent  layer  between  the 
epiphysis  and  the  shaft,  so  that  a  sensation  of  yielding  and  even  of  soft 
crepitus  is  present  when  the  part  is  handled.  Similar  degeneration  occurs, 
exceptionally,  in  the  cranium. 

Bone  lesions  of  this  description  make  their  appearance,  for  the  most  part, 
within  the  first  three  months  ;  after  six  they  are  much  more  rare.  At  the 
same  time,  gummata  are  occasionally  met  with  in  the  viscera,  but  rarely,  or 
never,  in  the  subcutaneous  tissues. 

After  the  first  year,  until  the  commencement  of  puberty,  there  is  a  period 
of  almost  perfect  freedom.    I  have  met  with  one  or  two  cases  of  condylomata 

and  of  small  gummata  in  children  five  or  six 
years  old  ;  and  choroiditis  is  occasionally  found 
(or  rather  the  results  of  it,  for  it  may  have 
occurred  at  an  earlier  period) ;  but  with  the 
exception  of  these  it  is  the  rule  for  there  to  be 
no  manifestations  of  any  kind. 

Signs  of  old  mischief  are  common,  and  persist 
more  or  less  distinctly  throughout  life  (fig.  2). 
Tile  bridge  of  the  nose  is  flattened  and  wide, 
owing  in  all  probability  to  the  inflammation  of 
the  mucous  membrane  in  infancy  having  spread 
to  the  periosteum  and  interfered  with  its  proper 
\   \^  '^^^  development.     TJie  angles  of  the  mouth  are 

^      '  ^  marked  with  radiating  scars,  and  here  and  there 

Fig.  2.— Hereditary  sypliilis,  from  upon  the  lips  are  little  dead  white  cicatrices. 

The  permanent  teeth,  especially  the  upper 
incisors,  are  notched  in  a  most  peculiar  manner.  The  cutting  edge,  instead 
of  being  straight  with  two  or  three  little  serrations,  is  concave  from 
side  to  side  ;  the  whole  of  the  tooth  is  dwarfed,  and,  especially  at  the 
sides,  somewhat  bevelled  off  from  above  downwards,  so  that  it  has  a  peg- 
shaped  appearance.  This  change,  which  was  first  described  by  Hutchin- 
son, is  characteristic  :  it  very  rarely,  if  ever,  occurs  under  any  other 
circumstances,  and  it  is  caused  by  and  is  proportionate  to  the  stomatitis  of 
infancy.  If  this  is  severe  at  the  time  the  dental  papillfe  are  developing,  they 
are  so  much  reduced  in  size  and  so  altered  in  shape  that  it  is  almost  im- 
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possible  to  recognise  tliem  as  teeth  at  all.  Mercurial  teeth,  in  which  the 
enamel  is  defective  transversely,  and  marked  by  horizontal  darkened  grooves 
and  pits,  are  totally  different,  but  it  is  not  uncommon  to  find  the  two  asso- 
ciated. In  exceptional  cases,  in  which  the  stomatitis  has  been  late  or  pro- 
longed, a  similar  change  is  visible  in  the  lateral  ones  as  well ;  but  it  is  only 
the  median  of  the  upper  jaw  that  are  definite  and  characteristic. 

At  puberty  there  is  often  a  fresh  outbreak  ;  some  of  the  lesions  being  dis- 
tinctive, others  resembling  those  of  the  tertiary  period. 

Of  the  former  the  most  important  are  interstitial  keratitis  and  ostitis.  A 
symmetrical  form  of  deafness,  quite  incurable,  is  also  met  with,  but  more 
rarely.  The  keratitis  always  attacks  both  eyes,  although  one  is  usually  in 
advance  of  the  other,  lasts  a  variable  number  of  months,  and  then  clears  up 
again,  leaving,  unless  it  has  been  very  severe,  little  permanent  defect.  The 
ostitis  is  more  intractable.  It  always  attacks  the  shafts  of  the  tibife,  one  or 
both,  althougli  it  may  appear  in  other  bones  as  well.  The  shin  grows  out  first 
and  becomes  tender ;  the  leg  seems  to  bow  forwards  ;  then  the  whole  shaft 
enlarges,  and  in  a  few  months,  or  two  or  three  years,  the  bone  stands  out, 
misshapen,  massive,  enormously  thickened,  and  often  increased  in  length. 
In  the  milder  cases,  the  exudation  is  diffuse  and  becomes  organised  ;  in  the 
more  severe  ones,  gummata  are  present  as  well,  especially  on  the  periosteal 
surface,  and  cause  superficial  sequestra,  which  separate  with  the  most  ex- 
treme slowness.  Possibly  this  is  due  to  the  sclerosis,  which  may  also  account 
for  the  fact  that  iodide  of  potash  is  almost  without  influence  ;  it  relieves  the 
pain  for  the  moment  and  causes  the  gummata  to  diminish  in  size,  but  it  does 
little  or  nothing  more.  In  the  worst  of  all  the  inilammation  spreads  to  the 
ends  of  the  bones,  synovitis  sets  in,  and  at  length,  after  lasting  many  years, 
with  constant  attacks  of  pain,  the  limb  is  reduced  to  a  condition  resembling 
an  old  gnarled  tree-trunk,  covered  all  over  with  cicatrices.  In  the  tibiae  this 
condition  is  very  common  and  is  absolutely  distinctive  ;  in  other  bones  it  is 
more  rare,  periosteal  and  myelitic  gummata,  resembling  those  of  acquired 
syphilis,  occuriing  instead.  Very  often  the  effect  is  rendered  still  more 
striking  by  the  peculiar  undeveloped  condition  of  the  skeleton.  Congenital 
syphilis  in  this  respect  closely  resembles  rickets  ;  not  only  do  the  bones  of  the 
extremities  and  face  fail  to  grow,  but  they  do  not  undergo  the  proportionate 
development  of  adult  life  ;  the  type  remains  that  of  the  child. 

There  is  no  lesion  in  acquired  syphilis  that  is  not  also  met  with  some- 
times in  the  hereditary  form.  The  skull  may  be  almost  destroyed  by  necro- 
sis ;  iritis,  choroiditis,  and  optic  neuritis  may  occur ;  iilceration  of  tlie  soft 
palate  and  perforation  of  the  hard  one,  with  necrosis  of  the  septum  and  tur- 
binate bones  are  not  infrequent,  causing  the  most  fearful  ozfena.  Gum- 
mata— visceral,  subcutaneous,  and  muscular — are  of  common  occurrence. 
Skin  diseases  however,  with  the  exception  of  a  rapidly  spreading  form  of 
lupus,  are  rare,  and  the  same  may  be  said  of  the  degenerative  lesions  of  the 
nervous  system.  I  have  met  with  ophthalmoplegia  (complete)  in  a  girl  six- 
teen years  of  age,  in  whom  the  only  evidence  of  disease  past  or  present  was 
the  presence  of  a  few  cicatrices  at  the  angles  of  the  mouth  ;  but  prol);ibly 
many  of  the  cases  of  epilepsy,  idiocy,  and  other  diseases  of  the  nervous  sv-  fcom 
are  merely  coincidences,  at  least  there  is  no  direct  evidence  to  connect  tliem 
with  the  hereditary  taint. 

Treatment. — Excision.  There  is  some  evidence  in  favour  of  tlie  \  iew 
that  early  excision  can  prevent  the  furtlier  development  of  the  disease  !iut 
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it  must  be  done  within  forty-eight  hours,  or  three  days  at  the  utmost,  and 
cases  in  which  this  is  possible  are  altogether  exceptional.  By  the  time  the 
chancre  has  developed  it  is  certainly  too  late,  and  in  this  respect  the  analogy 
with  such  diseases  as  malignant  pustule  fails  completely. 

1.  General. — The  general  principles  of  treatment  are  easily  laid  down,. 
Mercury  and  the  iodides  of  potash,  soda,  and  ammonia,  are  the  only  drugs 
that  exert  any  direct  influence  upon  the  syphilitic  virus  and  its  effects  ;  the 
details  vary  very  widely.  The  first  named  is  chiefly  of  use  in  the  earlier 
stages  of  the  disease,  although  there  are  many  cases  in  which  its  action  is 
beneficial  throughout ;  it  seems  to  act  as  a  specific,  causing  the  primary 
induration  to  melt  away  much  more  rapidly  than  it  otherwise  would ;  delay- 
ing in  a  most  remarkable  manner  the  appearance  of  secondary  symptoms ;. 
not  unfrequently  preventing  them  altogether,  and  rendering  the  whole  course 
of  the  disease  very  much  more  mild  ;  but  it  must  be  given  with  proper  care. 
There  is  no  doubt  that  if  used  in  an  indiscriminate  fashion,  it  is  capable  of 
producing  the  most  ghastly  results,  necrosis  of  the  bones  of  the  face,  for 
example ;  and  also  that  certain  people  are  peculiarly  susceptible  to  its  in- 
fluence. Their  number,  however,  is  exceedingly  small ;  if  sufficient  precau- 
tions are  taken  they  run  practically  no  risk ;  and  the  danger  is  completely 
out-balanced  by  the  extraordinary  good  it  does  to  the  majority. 

How  mercury  should  be  given  does  not  really  seem  of  much  importance 
so  long  as  the  method  adopted  agrees  with  the  patient,  brings  him  quickly 
under  the  influence  of  the  drug,  and  is  fairly  convenient.  It  should  be  com- 
menced at  once,  as  soon  as  the  diagnosis  is  made.  It  is  true  that  sometimes 
of  themselves  secondary  symptoms  fail  to  develop  after  a  hard  chancre,  but 
the  prospect  of  this  is  too  remote,  and  there  is  some  evidence  in  favour  of  the 
view  that,  possibly  because  of  the  neglect  of  specific  treatment  in  the  earlier 
stages,  cases  of  this  kind  not  unfrequently  suffer  much  more  severely  later.. 
The  administration  should  be  continued,  quietly  but  steadily  increasing  the 
amount,  until  the  patient  is  definitely  brought  under  the  influence  of  the 
drug — until,  that  is  to  say,  the  teeth  begin  to  feel  too  long,  and  it  is  painful 
to  bite  a  crust ;  beyond  this  stage  of  incipient  salivation  it  should  never  be 
carried.  The  treatment  must  be  kept  up  with  occasional  intermissions  until 
all  the  secondary  symptoms,  and  especially  the  glandular  enlargements,  have 
disappeared.  After  that  it  may  be  dropped,  although  in  most  cases  a  short 
course,  for  a  month  or  so,  is  advisable  two  or  three  times  in  the  next  two 
years. 

Salivation,  when  it  is  rapidly  induced,  sometimes  causes  local  lesions  ta 
disappear  in  a  marvellous  manner  ;  but  it  has  little  or  no  influence  upon  the 
general  disease  ;  it  compels  the  administration  to  be  suspended  at  once  ;  and 
there  is  some  evidence  to  show  that,  even  when  it  is  not  pushed  as  it  was  in 
days  gone  by,  it  is  exceedingly  injurious,  tubercular  eruptions  and  rupia 
making  their  appearance  afterwards,  during  the  period  of  forced  inaction  that 
must  follow.  The  object  at  the  present  day  is  to  begin  very  gradually, 
feeling  the  way  as  it  were,  and  to  keep  the  patient  mider  the  influence  of  the 
drug  for  a  considerable  length  of  time,  without  ever  pushing  matters  so  far 
that  it  must  be  left  off.  As  soon  as  the  point  of  incipient  tenderness  is 
reached  the  dose  must  be  dimmislied  and  everything  done  to  prevent  the 
condition  of  the  gums  becoming  worse.  In  this  respect  patients  differ  very 
greatly  from  each  other.  Independently  of  individual  peculiarities,  which 
sometimes  are  so  strongly  marked  as  almost  to  prevent  the  drug  being  taken 
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at  all,  a  gi-eat  deal  depends  upon  the  condition  of  the  teeth  and  the  mode  of 
life.  If  the  teeth  are  decayed,  or  if  there  is  a  collection  of  tartar  round  them, 
tenderness  begins  much  earlier,  and  the  red  line  of  incipient  inflammation  is 
distinct  much  sooner  than  when  they  are  perfect ;  if,  on  the  other  hand,  they 
have  been  lost  from  any  cause,  it  is  very  difficult  to  affect  the  gums. 
Hutchinson  has  also  pointed  out  that  salivation  is  much  more  readily  in- 
duced when  a  patient  is  confined  to  bed,  than  when  he  is  going  about  his 
every-day  work ;  and  that  it  is  distinctly  checked  by  the  use  of  tonics. 
Abroad,  where  mercury  is  pushed  to  a  much  greater  extent  than  is  usual  in 
England,  especially  for  tertiary  affections,  strong  astringent  gargles  are 
used  to  check  the  tendency. 

The  simplest  and  most  convenient  method  is  by  the  mouth  in  the  form 
of  fills.  Hyd.  c.  cret,  (gr.  ij.  three  times  a  day)  hardly  ever  disagrees, 
especially  if  given  with  a  grain  of  Dover's  powder,  and  this  may  be  continued 
for  many  months  without  causing  the  least  disturbance,  gradually  increasing 
the  frequency  of  the  dose  (rather  than  the  amount)  if  the  patient  does  not 
resent  it,  and  the  effect  is  not  sufficiently  rapid.  Many  patients  are  decidedly 
more  comfortable  and  feel  better  while  they  are  taking  it,  very  probably  from 
the  action  of  the  drug  upon  their  liver.  A  grain,  or  a  grain  and  a  half,  of 
blue  pill,  with  a  small  quantity  of  opium,  may  be  used  in  the  same  way. 
Others  prefer  calomel,  or  the  green  iodide  ;  but  the  latter  is  distinctly  more 
inclined  to  cause  purging. 

Inunction  is  chiefly  useful  in  those  cases  in  which,  in  spite  of  the  addi- 
tion of  opium,  mercury  persists  in  causing  dyspepsia,  loss  of  appetite,  or 
diarrhoea.    Otherwise  it  does  not  possess  any  real  advantage  ;  and,  although 
they  will  put  up  with  it  abroad,  when  they  devote  themselves  entirely  to 
their  own  treatment,  most  patients  object  to  it  in  England  as  intolerably 
dirty.    Twenty  to  forty  grains  of  mercurial  ointment  are  rubbed  in,  at  first 
every  other  day,  and  then,  if  the  effect  is  not  sufficiently  rapid,  every  day  ; 
the  sides  of  the  chest  and  abdomen,  and  the  inner  surfaces  of  the  arms  and 
thighs  being  the  places  usually  selected,  owing  to  the  thinness  of  the  skin 
and  the  absence  of  hair  follicles.    Flannel  should  be  worn  afterwards,  and 
the  part  should  not  be  washed  for  twenty-four  hours.    Care  should  be  taken 
to  change  the  locality  frequently,  for  fear  of  causing  an  eczematous  eruption. 
Fumigation  with  calomel  may  be  tried  with  advantage  where  there  is  a 
copious  sldn  eruption.    The  ordinary  apparatus  is  a  spirit  lamp,  with,  over  it, 
a  metal  saucer  containing  a  small  qiaantity  of  water  ;  and  in  the  middle  of 
this  a  metal  disc  on  which  the  calomel  (twenty  grains)  is  placed.  The 
patient  is  seated  on  a  chair  with  a  macintosh,  or,  if  this  is  not  available,  a 
blanket  wrapped  round  him,  reaching  from  the  neck  to  the  floor.    When  the 
lamp  is  lit,  the  water  evaporates  first,  producing  copious  perspiration,  and 
then,  as  soon  as  the  disc  becomes  sufficiently  heated,  the  calomel  sublimes 
in  the  form  of  a  fine  vapour,  and  is  deposited  upon  the  skin  while  this  is  in 
a  condition  well-prepared  to  receive  it.    If  the  throat  is  affected  the  patient 
may  take  the  opportunity  of  inhaling  some  of  the  vapour.    Afterwards,  as 
soon  as  the  sublimation  is  complete,  the  patient  should  be  wrapped  up  warmly, 
and  placed  in  bed  without  being  wiped. 

Hypodermic  injection  of  bichloride  of  mercury  (gr.  -^)  into  the  substance 
of  the  muscles  is  used  to  a  considerable  extent  upon  the  Continent,  but 
has  not  found  much  favour  in  England  owing  to  the  pain  and  risk  of  sup- 
puration. 
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Whichever  plan  is  adopted,  it  is  absolutely  essential  that  the  patient 
should  exercise  the  greatest  care  about  his  manner  of  living.  Stimulants 
are  better  withheld  altogether  ;  old  claret  is  the  least  objectionable.  Every- 
thing that  tends  to  disturb  digestion  must  be  avoided  ;  rules  for  this,  of 
course,  vary  with  the  individual.  Clothing  should  be  warm  ;  exposure, 
especially  at  night,  carefully  guarded  against,  and  a  fair  amount  of  time 
allowed  for  sleep.  Warm  baths  should  be  taken  twice  a  week  at  night ;  but 
if  the  patient  is  accustomed  to  it,  there  is  no  objection  to  the  cold  bath  in 
the  morning,  always  provided  the  reaction  is  good.  When  the  skin  eruption 
is  of  an  obstinate  character  vapour  baths,  or  small  doses  of  pilocarpine, 
sometimes  effect  a  rapid  improvement.  Smoking  is  strictly  prohibited ;  it 
is  almost  impossible  to  cure  a  tongue  or  a  throat  that  is  constantly  being 
irritated  with  hot  tobacco-smoke.  Exercise  in  the  open  air  is  very  essential  ; 
and  where  the  patient's  circumstances  admit  of  it,  residence  at  the  seaside, 
or  better  still  a  sea  voyage,  is  of  very  great  benefit.  Eupia,  in  particular, 
frequently  resists  everything  until  the  patient  goes  to  the  sea.  It  cannot  be 
too  strongly  impressed  upon  those  suffering  from  syphilis  that  the  only 
prospect  of  cure  is  early  and  thorough  treatment,  and  that  proper  attention 
to  their  general  condition  is  quite  as  important  as  the  administration  of 
mercury. 

The  iodides  are  of  little  use  at  the  commencement  of  the  disease.  It  has 
never  been  proved  that  they  exert  any  special  influence  upon  the  primary 
induration  or  the  secondary  eruptions.  On  the  other  hand,  when  the  bones 
are  involved  and  in  the  later  stages,  when  there  is  a  cellular  exudation  of  a 
chronic  character,  rather  than  acute  hyperaemia,  they  give  relief  almost  at 
once.  It  is  not  claimed  for  them,  as  it  sometimes  is  for  mercury,  that  they  are 
able  to  cure  syphilis  ;  their  influence  is  rather  upon  the  manifestations  of  the 
disease  than  the  disease  itself ;  but  in  their  proper  place  they  are  scarcely  less 
valuable,  and  when  mercury  cannot  be  taken  are  practically  the  only  drugs 
to  rely  upon.  Iodide  of  potash  is  the  one  usually  selected,  but  the  corre- 
sponding salts  of  sodium  and  ammonia  are  equally  powerful  and  possess  the 
advantage  of  not  being  so  depressing  in  their  action. 

The  dose  varies  from  a  grain  to  a  drachm  or  more  three  times  a  day. 
Small  ones  should  always  be  used  at  the  beginning  ;  if  they  do  not  succeed 
the  amount  may  be  increased  §tep  by  step,  and  it  is  not  uncommon  for  a  dis- 
tinct improvement  to  follow  each  addition,  but  the  dose  that  is  reached  in 
this  way  is  often  enormous.  A  large  one  at  first  might  be  unnecessary  and 
very  possibly  harmful.  Many  patients  are  peculiarly  affected  by  it.  It 
nearly  always  brings  on  a  profuse  watery  coryza  with  irritation  of  the  con- 
junctiva ;  but  usually  this  subsides  in  the  course  of  a  few  days,  even  if  the 
drug  is  continued.  Exceptionally  it  is  severe,  not  abating  in  the  least,  and 
is  associated  with  such  intense  depression  that  patients  absolutely  refuse  to 
take  any  iodine  at  all.  This  occurs  especially  with  the  potash  salt,  and 
although  it  may  be  to  some  extent  obviated  by  the  addition  of  carbonate  of 
ammonia,  it  is  better  in  such  cases  always  to  prescribe  the  soda  and  ammonia 
ones  instead. 

Cutaneous  eruptions  are  frequently  caused  by  the  iodides,  the  three  in 
this  respect  being  apparently  equal.  Acne  is  the  most  common,  occurring 
upon  the  usual  situations,  the  face  and  shoulders  ;  but  much  more  severe 
vesicular  and  bullous  eruptions  are  sometimes  met  with  ;  and  purpuric  spots 
occasionally  make  their  appearances  upon  the  lower  extremities.  Wasting 
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and  diminished  sexual  power  are  not  uncommon  during  the  administration, 
but  the  effect  is  not  a  lasting  one  ;  and  cases  in  which  atrophy  of  the  testes 
or  the  breasts  is  stated  to  have  followed  are  for  the  most  part  open  to  sus- 
picion. 

The  bichloride  of  mercury  and  iodide  of  potash  are  frequently  given 
together  (forming  a  biniodide  soluble  in  excess  of  the  potash  salt),  especially 
in  the  later  stages  of  the  disease,  when  it  is  wished  to  continue  the  use  of 
the  drug  for  a  considerable  length  of  time  without  risk  of  salivation. 

Other  drugs  are  of  use  in  individual  cases.  Iron  is  the  most  general. 
By  itself  it  has  little  or  no  effect  upon  the  anfemia,  but  with  mercury  it  very 
soon  brings  about  a  complete  change.  Arsenic  is  sometimes  useful,  but  there 
is  no  proof  that  quinine  or  sarsaparilla  has  any  influence  upon  the  disease. 
Cod-liver  oil,  quinine,  and  other  tonics  are  frequently  required  in  the  later 
stages,  but  according  to  Hutchinson  they  rather  delay  the  action  of  mercury 
at  the  commencement. 

2.  Local  and  special  treatment. — This  is  equally  important ;  it  often 
happens  that  an  eruption  or  a  sore  which  resists  everything  internally  yields 
at  once  to  local  applications. 

Lotio  nigra,  or  a  very  weak  mercurial  ointment,  is  the  best  application  for 
a  hard  chancre.  The  ordinary  mild  forms  of  secondary  eruption  disappear 
rapidly  as  soon  as  the  eftect  of  the  mercury  begins  to  make  itself  felt ;  but 
the  more  severe  ones,  particularly  in  the  later  stages,  when  there  are  local 
causes  at  work,  require  somethmg  further. 

Sore  throat,  ulcers  in  the  tonsils,  and  roseolous  spots  on  the  mucous 
membrane  of  the  mouth,  may  be  treated  with  a  gargle  of  equal  parts  of 
chlorate  of  potash  and  lotio  nigra  ;  or  of  bichloride  of  mercury  (gr.  |  ad  5).) 
and  bark.  Calomel  fumigation  is  useful  where  there  is  obstinate  ulceration  in 
a  specially  inaccessible  part.  The  drug  is  placed  in  a  glass  tube  drawn  out  to  a 
fine  point  at  one  end,  and  at  the  other  connected  with  an  ordinary  ball  syringe. 
The  calomel  is  vaporised  by  means  of  a  spirit  lamp,  and  a  gentle  current  of 
air  sent  through  the  tube,  so  that  a  thin  film  is  deposited  in  any  spot  that 
requires  it. 

Condylomata  and  mucous  patches  must  be  kept  dry.  Equal  parts  of 
calomel  and  oxide  of  zinc  may  be  dusted  over  cutaneous  ones.  When  they 
occur  upon  the  tongue  they  can  be  painted  over  with  a  solution  of  bichloride, 
(gr.  ij.  ad  5j.)  or  of  bicyanide  of  mercury  (gr.  v.  ad  5j.).  Cracks  and  painful 
fissures  at  the  angles  of  the  nose  and  lips  may  be  cured,  as  a  rule,  by  a  single 
application  of  nitrate  of  silver  (solid)  ;  but  they  tend  obstinately  to  return. 

Phagedena  and  the  spreading  form  of  syphilitic  lupus  require  iodoform 
and  continuous  warm  baths  ;  or,  if  they  occur  upon  the  face,  the  acid  nitrate 
of  mercury  freely  applied.  The  pain  is  relieved  to  some  extent  by  cocaine. 
Sometimes  the  chronic  persistent  variety  requires  scraping. 

Bupia  is  the  most  difficult  of  all  the  early  syphilitic  manifestations.  It 
is  most  common  in  the  intemperate  and  those  who  have  been  salivated  ;  but 
sometimes  it  breaks  out  without  apparent  reason.  Very  small  doses  of 
mercury  seem  to  agree  with  it  best,  sometimes  in  conjunction  with  iodide  ; 
but  whenever  it  is  possible  the  patient  should  be  sent  to  the  sea,  and  made 
to  lead  a  perfectly  healthy  and  temperate  life.  Iodoform  is  the  best  local 
application  to  the  ulcers  as  soon  as  the  scab  can  be  detached. 

Palmar  and  plantar  psoriasis  may  be  treated  either  with  an  ointment  of 
the  ammonio-chloride  of  mercury  (gr.  xv.  ad  5j.),  or  with  the  ordinary  blue 
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ointment,  a  piece  of  rubber  or  other  impervious  plaister  being  fixed  over  the 
v^hole  dressing,  so  as  to  ensure  the  softening  of  the  epidermis  and  the  absorp- 
tion of  the  drug. 

Early  secondary  periostitis  disappears  in  a  day  under  the  influence  of  the 
iodide.  The  later  affections  of  bone  do  not  get  well  so  readily,  but  the  pain 
can  usually  be  relieved  at  once.  Sclerosing  ostitis  and  hyperostosis  in  here- 
ditary syphilis  are  exceptions ;  iodide  seems  scarcely  to  have  any.  effect  upon 
them.  If  there  is  a  gumma  on  the  bone  the  exudation  is  absorbed,  but  the 
inflammation  seems  to  progress  unchecked  beneath.  Subcutaneous  division 
of  the  periosteum,  and  linear  osteotomy,  are  occasionally  resorted  to  when 
the  pain  is  severe,  but  the  benefit  is  rarely  more  than  temporary.  Mercury 
is  equally  powerless,  and  local  applications,  with  the  possible  exception  of  the 
actual  cautery,  answer  no  better.  Fortunately  the  pain  seems  gradually  to 
wear  itself  out  after  a  time  ;  in  all  probability  the  tension  and  compression  of 
the  nerve  filaments  at  length  cause  atrophy  ;  but  it  may  be  years  before  this 
happens. 

Gummata  and  serpiginous  ulcerations  in  the  tertiary  period  require 
iodide  freely.  Small  quantities  of  mercury  are  exceedingly  beneficial  at  the 
same  time,  either  applied  locally  in  the  form  of  black  wash,  or  given  as  the 
biniodide,  internally.  This  is  particularly  useful  where  it  is  desired  to  keep 
up  the  administration  for  any  length  of  time. 

In  chronic  affections  of  the  nervous  system  it  answers  best  to  begin 
with  small  doses  of  mercury,  and  gradually  to  push  it  until  a  distinct  effect 
is  produced  upon  the  gums.  If  this  cannot  be  borne,  iodide  must  be  given  ; 
but,  alone,  it  rarely  succeeds  so  well.  After  a  certain  time  the  biniodide  may 
be  tried  and  kept  up  for  a  year  or  more.    Relapses  are  very  common. 

Iritis  and  neuroretinitis  require  the  administration  of  mercury  to  be 
pushed  vigorously.  In  cases  such  as  these  it  is  necessary  to  check  the  exu- 
dation as  soon  as  possible. 

In  the  inherited  form  either  small  doses  of  hyd.  c.  cret.  may  be  given 
night  and  morning ;  or  inunction  may  be  tried,  a  small  quantity  of  mercurial 
ointment  being  placed  inside  a  flannel  binder  sewn  round  the  body.  Iron  is 
usually  very  beneficial  at  the  same  time.  The  later  affections  that  appear 
at  puberty  must  be  treated  as  the  tertiary  ones  of  the  acquired  form  ;  but 
they  are  seldom  so  tractable,  an^  usually  require  mercury  in  addition  to  the 
iodide. 

If  the  attack  is  recent,  or  if  there  have  been  recent  miscarriages,  small 
doses  of  mercury  should  be  taken  during  the  whole  course  of  pregnancy.  If 
the  father  is  infected  precautions  of  a  similar  character  should  be  adopted. 
Marriage  should  on  no  account  be  sanctioned  until  at  least  two  years  have 
elapsed  from  the  original  attack  and  six  months  from  the  disappearance  of 
the  last  symptoms. 

LEPEOSY 

Leprosy  is  a  contagious  disease,  very  chronic  in  its  course,  in  many 
respects  analogous  to  syphilis,  and  caused  by  a  specific  bacillus,  which 
resembles  that  of  tubercle  in  its  behaviour  to  staining  reagents,  though  its 
size  is  smaller. 

The  disease  is  very  widely  spread.  Formerly  it  was  common  in  England 
and  Scotland  ;  at  the  present  day  it  is  only  met  with  when  imported.  In 
Norway,  Iceland,  the  East  and  West  Indies,  Palestine,  and  other  countries,  it 
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is  of  frequent  occurrence.  It  is  not  connected  with  diet,  climate,  syphilis, 
malaria  or  other  diseases,  except  in  so  far  as  they  lower  the  vitality  of  the 
tissues  and  weaken  their  power  of  resistance.  Heredity  is  doubtful ;  but 
there  is  no  question  as  to  its  being  contagious,  although  probably  individual 
predisposition  varies  very  considerably. 

Pathology. — The  essential  feature  in  all  the  lesions,  no  matter  how  much 
they  differ  in  appearance,  is  the  production  of  masses  of  granulation-tissue, 
similar  to  that  formed  in  tubercle  and  syphilis,  with  giant-cells,  round- 
cells,  and  all  the  intermediate  varieties  that  occur  as  a  result  of  chronic  irri- 
tation. The  so-called  lepra-cells  are  merely  leucocytes,  connective-tissue 
corpuscles,  or  epithelioid  cells  from  the  interior  of  the  lymphatics  or  capil- 
laries, transformed  by  the  action  of  the  bacillus  ;  every  grade  can  be  found, 
between  the  leucocyte  with  the  single  germ  and  the  lepra-cell  with  myriads. 
The  subsequent  development  depends  partly  upon  the  stage  of  the  disease, 
partly  upon  the  condition  of  the  patient,  and  the  presence  or  not  of  other 
organisms,  especially  those  that  cause  suppuration.  The  newly-formed 
granulation-tissue  is  never  very  well  supplied  with  vessels ;  even  at  the  com- 
mencement of  the  disease  it  wastes  away,  undergoing  caseation  and  absorp- 
tion, or  developing  into  dense  fibroid  tissue  ;  later  it  breaks  down,  suppura- 
tion sets  in,  and  not  unfrequently  phagedasnic  ulceration  with  immense  de- 
struction follows.  The  changes  are  the  same,  whether  it  occurs  upon  the  skin, 
in  internal  organs,  or  on  mucous  surfaces,  the  internal  complications  to  which 
it  gives  rise  not  uncommonly  proving  the  immediate  cause  of  death. 

Symptoms. — Leprosy  exists  in  two  forms,  the  tubercular  and  the 
anfesthetic  :  the  former  is  the  more  common  in  temperate  climates,  the  latter 
in  the  tropics  ;  but  there  is  no  essential  difference  between  them,  and  they  may 
occur  in  the  same  patient  as  a  mixed  form.  The  bacillus  has  only  been 
proved  to  exist  in  the  tuberculated  variety. 

Certain  vague  prodromata,  which  may  last  months  or  even  years,  are 
present  in  both.  Chills  with  occasional  attacks  of  fever,  but  very  rarely 
anything  like  a  genuine  rigor,  weakness,  drowsiness,  and  vertigo,  are  the 
most  common,  varying  from  time  to  time,  and  indicating  little  more  than  a 
general  failure  of  health.    The  local  symptoms  are  characteristic. 

1.  The  tuberculated  variety. — The  skin  and  subcutaneous  tissue  usually 
suffer  first,  especially  on  the  face  ;  then  the  mucous  membrane  of  the  mouth, 
tongue,  and  larynx  ;  finally  it  becomes  general. 

Erythematous  patches,  little  nodules,  tubercles,  and  finally  giant  masses 
the  size  of  an  egg  and  even  larger,  make  their  appearance  in  successive 
crops,  gradually  getting  worse  and  worse,  and  each  outbreak  attended  with  a 
feverish  attack.  At  first  the  skin  only  is  involved  ;  dusky,  red,  slightly  raised 
patches  of  various  size,  associated  with  hyperjesthesia  form  upon  the  face, 
forehead,  arms  (especially  the  extensor  surface),  and  legs.  They  are  fairly 
well  defined  at  the  margin,  and  after  lasting  some  Httle  time  disappear, 
leaving  the  skin  where  they  were  pale,  pigmented,  and  atrophied.  The  hyper- 
esthesia disappears  with  the  exudation,  and  is  succeeded  by  distinct  impair- 
ment, but  there  is  no  general  anfesthesia  as  in  the  other  form. 

Then,  as  the  disease  advances,  these  are  succeeded  by  crops  of  dusky  red 
or  brown  nodules  and  tubercles,  scaly  upon  the  surface,  and  involving  the 
deeper  tissues  as  well  as  the  skin.  The  smaller  and  earlier  ones  disappear 
as  before  ;  the  larger  ones,  althovigh  they  too  may  become  absorbed,  not 
unfrequently  break  down  and  suppurate,  forming  deep,  red,  and  glazed  ulcers, 
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which  heal  very  slowly.  By  degrees,  as  the  tubercles  become  more  frequent 
and  larger  and  the  surrounding  inflammation  more  severe,  the  aspect  of  the 
face  is  completely  changed.  The  eyelids,  nose,  lips,  and  ears  are  enormously 
increased  in  size,  and  distorted  by  great  bosses  and  masses  of  odematous 
tissue  interspersed  with  scars.  The  forehead  is  covered  with  folds  of  thickened 
hypertropliied  skin  :  the  hands  and  arms  and  the  trunk  are  more  or  less^ 
deformed  in  the  same  way.  The  general  health  fails  ;  strength  and  energy 
are  lost ;  sexual  power  disappears,  and  a  condition  of  complete  prostration 
follows. 

Other  symptoms  are  caused  by  similar  eruptions  upon  the  mucous  mem- 
branes. The  voice  becomes  altered :  ozfena  sets  m  from  ulceration  of  the 
nose  ;  diarrhoea  is  not  uncommon  ;  pulmonary  complaints  follow  from  the  in- 
halation of  foul  and  putrid  discharges  ;  and  the  immediate  end  is  not  mifre- 
quently  caused  by  some  low  type  of  inflammation  consequent  upon  phage - 
dtenic  ulceration  of  the  mouth  and  fauces. 

2.  The  ancesthetic  variety  is  attended  by  similar  prodromata.  The  local 
symptoms,  however,  are  traceable  almost  entirely  to  disease  of  the  nerves. 

Patches  of  hyperesthesia,  with  shooting  pains  and  eruptions  of  small 
bullae  upon  the  hands,  forearms,  and  legs,  are  the  earliest  sign.  The  skin  of 
the  fingers  becomes  glossy  and  red,  and  the  muscles  waste,  corresponding  to 
the  distribution  of  one  of  the  nerves,  especially  the  uhiar  or  median,  which 
can  often  be  felt  enlarged.  Then  dry,  yellowish-white,  scurfy  spots  appear 
upon  the  back  and  shoulders,  and  over  the  knees  and  elbow.  In  the  centre 
of  each  sensation  is  lost ;  round  the  margin,  which  is  often  raised  and  even 
vesicular,  there  is  for  the  time  some  degree  of  hypersesthesia.  These  keep 
increasing  in  size  and  number ;  the  area  of  anfesthesia  slowly  spreads, 
muscular  wasting  becomes  more  rapid ;  the  joints  become  stiff  and  con- 
tracted ;  and  finally,  after  many  years'  duration,  the  skin  over  the  whole 
body  may  be  atrophied,  dry,  and  white  or  yellow  according  to  the  depth  of 
complexion. 

Bullae  are  not  uncommon  here  and  there  upon  the  exposed  parts ;  per- 
forating ulcer  may  occur  upon  the  foot ;  severe  injuries  are  often  sustained 
owing  to  the  total  absence  of  sensation,  and  dry  or  moist  gangrene  occasion- 
ally sets  in  and  follows  its  usual  course,  according  to  the  presence  of  septic 
decomposition  or  not. 

In  addition,  the  most  extraordinary  deformities  are  caused  by  absorption 
and  wasting.  The  phalanges  of  the  fingers  may  disappear  until  the  nails 
rest  upon  the  ends  of  the  metacarpal  bones ;  the  hand  may  assume  a  peculiar 
claw-like  form  from  atrophy  of  the  interossei ;  drop-wrist  may  occur  ;  the 
toes  may  disappear ;  and  what  with  gangrene,  wasting,  interstitial  absorption, 
and  ulceration  (which,  however,  is  rarely  so  severe  as  in  the  tuberculated 
form)  the  most  extreme  degree  of  mutilation  may  be  produced. 

The  immediate  cause  is  the  infiltration  of  the  growth  into  the  substance 
of  the  nerves,  giving  rise  at  first  to  irritation  and  hypersesthesia,  later  to  wast- 
ing with  angesthesia  and  degenerative  changes,  the  exact  locality  of  the  symp- 
toms d  epending  in  each  case  upon  the  fibres  involved. 

Treatment. — A  certain  amount  of  improvement  is  stated  to  have  fol- 
lowed the  administration  of  Gurjun  oil  (in  lime  water,  3  grs.  twice  a  day) 
and  Chaulmoogra  oil  (in  perles,each  containing  three  minims),  gradually  in- 
creasing the  dose  until  the  patient's  limit  of  endurance  was  reached ;  and 
this  may  te  combined  with  their  external  application.    Druitt  recommends 
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.the  oil  from  the  Hydnocarjms  inebrians  (known  as  Kauti) ,  but  apparently  by 
report  only.  For  the  rest,  all  that  can  be  done  is  to  treat  symptoms  as  they 
arise,  paying  special  attention  to  hygienic  measures  and  trying  to  check 
ulceration  as  far  as  possible.  In  the  anajsthetic  variety  temporary  improve- 
ment has  been  obtained  by  nerve-stretching  and  nerve-splitting,  the  opera- 
tion probably  acting  by  releasing  the  fibres  from  constriction  or  pressure. 

TETANUS 

Tetanus  is  a  disease  characterised  by  tonic  contraction  of  voluntary 
muscles,  either  those  belonging  to  a  single  group  of  actions  or  those  of  the 
whole  body.  It  usually  follows  a  wound,  but  as  this  may  be  of  the  most 
trivial  description — a  mere  pin-prick,  for  instance — or  be  wanting  altogether, 
it  cannot  be  regarded  as  essential ;  and  it  may  be  acute,  proving  fatal  within 
a  few  hours  ;  or  chronic,  lasting  for  days  or  weeks. 

Various  terms  are  applied  to  it,  according  to  the  muscles  involved.  It  is 
known  as  trismus  when  those  connected  with  mastication  are  rigid  (whence 
the  popular  name,  '  locked  jaw  ') :  and  as  trismus  nascentium  or  neonatorum 
when  it  occurs  shortly  after  birth.  If  it  follows  an  injury  to  the  head  it  is 
sometimes  described  as  tetanus  hydrojpJiobicus,  owing  to  the  spasmodic  con- 
traction of  the  muscles  of  deglutition  which  is  occasionally  present ;  and  as 
opisthotonos  when  the  head  is  thrown  back  ;  emprosthotonos,  when  the  body 
is  curved  forwards;  and  ijleurosthotonos  when  it  is  thrown  to  one  side. 
These  terms,  however,  are  mei'ely  descriptive,  and  the  two  last  conditions  are 
exceedingly  rare. 

Etiology. — Tetanus  is  especially  common  in  certain  races,  and  in  certain 
chmates,  but  it  may  attack  any  one.  Lacerated  wounds,  those  in  which  there 
is  a  foreign  body  embedded,  and  gunshot  injuries  of  the  lower  extremities,  are 
said  to  be  more  often  followed  by  it  than  others,  and  decomposition  appears 
to  be  favourable  to  it ;  but  it  may  occur  without  an  open  wound  (as  in  simple 
fi:actures)  and  even  without  an  injury  of  any  kind.  Exposure  to  cold  and 
wet  or  to  great  changes  of  temperature  is  usually  stated  to  be  a  cause,  but  it 
may  be  merely  a  predisposing  one.  No  doubt  cases  frequently  occur  to- 
gether, and  at  times  well-marked  epidemics  of  tetanus  have  been  recorded ; 
but  whether  this  is  due  to  contagion  or  to  the  fact  that  the  patients  were 
simultaneously  exposed  to  the  influence  of  the  same  agencies,  is  not  clear. 
It  is  a  very  common  disease  in  horses  and  cattle  generally,  but  dogs  seem, 
especially  exempt. 

There  are  two  views  with  regard  to  its  pathology  :  the  one,  that  it  is 
due  to  an  abnormal  condition  of  a  peripheral  nerve,  which  either  extends 
directly  to  the  spinal  cord  or  causes  general  reflex  spasm  ;  the  other,  that 
it  is  the  product  of  some  poison  excreted  by  a  living  organism.  Neither  can 
be  considered  proved,  and  not  improbably  there  is  an  element  of  truth  in  both. 

(a)  The  former  rests  chiefly  on  clinical  evidence.  There  is  a  certain 
small  but  undoubted  number  of  cases  in  which  a  distinct  nerve  lesion  has 
been  found  (a  foreign  body,  for  example,  pressing  on  a  nerve  or  embedded  in 
it)  and  in  which  the  symptoms  have  subsided  after  its  removal.  It  has  been 
known  to  occur  even  in  simple  fractures  from  the  pressure  of  a  displaced 
fragment. 

Further,  distinct  improvement  occasionally  follows  nerve  section,  although 
unhappily  the  number  of  acute  cases  in  which  this  has  taken  place  is  very 


106      GENEEAL  PATHOLOGY  OF  SUEGICAL  DISEASES 


small.  The  success  that  sometimes  attends  excision  of  the  wound  or  ampu- 
tation does  not  point  to  anything,  for  it  may  be  explained  by  the  fact  that 
the  poison  is  to  some  extent  a  local  production,  as  in  malignant  pustule. 

Sometimes  in  man,  and  to  a  much  greater  extent  in  animals,  the  tetanic 
symptoms,  instead  of  beginning  as  trismus,  show  themselves  first  in  the 
injured  limb,  and  even  in  the  muscles  that  correspond  with  the  distribution 
of  the  injured  nerves — in  the  biceps,  for  example,  when  the  musculo-cutane- 
ous  nerve  is  involved.  This  again  cuts  both  ways,  and  is  capable  of  being 
explained  on  either  theory. 

The  same  may  be  said  of  the  fact  that  occasionally  in  tetanus,  spasmodic 
attacks  may  be  excited  by  pressing  upon  the  trunk  of  the  nerve  that  is  be- 
lieved to  be  affected  ;  upon  the  ulnar  nerve  at  the  elbow,  for  example,  when 
the  injury  affects  the  Uttle  finger.  This  merely  shows  that  when  the  nervous 
system  is  in  the  peculiarly  excitable  condition  produced  by  this  disease,  the 
slightest  stimulus  can  call  forth  an  entirely  disproportionate  result. 

Nor  is  it  of  much  importance  that  in  a  few  exceptional  cases  evidence  of 
nerve  irritation  (swelling,  hyperaemia,  cellular  infiltration,  &c.)  has  been 
found  in  the  region  of  the  wound.  If  tetanus  can  be  caused  by  mechanical 
irritation  of  a  peripheral  nerve,  it  should  be  much  more  common  than  it  is ; 
it  should  follow  neuritis  and  operations  upon  nerves  ;  and  sutures  and  liga- 
tures, which  must  often  involve  nerve  filaments,  should  constantly  give  rise 
to  it,  for  the  smallest  wound  is  enough.  Moreover,  the  actual  number  of 
cases  in  which  any  evidence  of  this  kind  has  been  found  is  exceedingly  small ; 
in  the  great  majority,  the  condition  of  the  nerves  round  the  seat  of  injury 
presents  nothing  abnormal ;  and  in  a  certain  proportion  there  is  no  injury  at 
all.  In  short,  it  must  be  admitted  that,  although  it  is  at  present  impossible 
to  explain  some  cases,  the  theory  that  tetanus  can  be  caused  by  mechanical 
irritation  only  is  not  proved. 

(b)  There  is  more  evidence  in  favour  of  the  other  view.  The  fact  that 
the  disease  is  distinctly  endemic  as  well  as  epidemic,  that  it  occurs  again  and 
again  in  certain  hospitals  and  in  certain  wards,  until  suddenly  there  is  some 
alteration — some  improvement  in  the  ventilation,  perhaps— is  most  sugges- 
tive. Of  children  born  in  the  Rotunda  at  Dublin,  at  one  time  no  less  than 
seventeen  per  cent,  used  to  die  from  it ;  and  epidemics  on  a  smaller  scale 
have  been  recorded  in  connection  with  many  other  institutions. 

The  existence  of  an  incubation  period  again  deserves  consideration.  It  is 
true  it  is  most  irregular ;  the  disease  may  break  out  within  a  few  hours  after 
an  injury,  or  not  occur  for  weeks  ;  but  when  the  conditions  are  the  same — in 
new-born  children,  for  example — there  is  such  uniformity  that  in  some 
parts  of  the  country  the  disease  is  known  as  '  nine-day  spasms.'  Moreover, 
it  is  not  a  little  singular  that,  as  a  rule,  the  attack  is  milder,  the  course 
more  chronic,  and  the  prognosis  better,  in  proportion  to  the  length  of  time 
that  has  elapsed  since  the  receipt  of  the  injury.  Acute  cases  rarely  survive ; 
chronic  ones  and  those  that  are  not  due  to  a  wound  not  uncommonly.  It 
would  almost  seem  as  if  the  shortness  of  the  incubation  period  and  the  viru- 
lence of  the  poison  were  in  some  way  connected  with  the  tissue-changes  that 
occur  soon  after  the  infliction  of  a  wound. 

The  results  of  experiment  are  more  definite.  Although  there  is  a  certain 
amount  of  discrepancy,  the  balance  of  evidence  is  distinctly  in  favour  of  its 
being  due  to  a  form  of  bacillus,  living  in  moist  earth,  widely  distributed,  and 
closely  associated  with  the  bacillus  of  putrefaction,  so  that  it  is  exceedingly 
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ifficult  to  obtain  a  pure  cultivation.  It  is  found  chiefly  in  the  immediate 
egion  of  the  wound  (a  fact  which  may  be  of  some  significance  in  connection 
/ith  treatment) ;  the  blood  is  rarely  infective,  so  far,  at  least,  as  animals  are 
oncerned  (in  men  this  is  not  so  certain,  especially  when  the  disease  is 
cute) ;  evidence  of  its  existence  has  been  found_in  the  spinal  cord  and  medulla 
blongata  ;  and  it  can  be  cultivated  in  proper  media,  although  with  some 
ifficulty. 

The  disease  has  been  produced  in  other  ways  :  by  the  hypodermic  intro- 
uction  of  earth  ;  by  using  in  the  same  way  fragments  of  tissues  and  wash- 
ags  of  wounds  from  patients  who  have  died  from  the  disease  ;  by  inoculations 
?ith  dust  (it  is  recorded  that  out  of  seventy  people  injured  in  a  church  during 
,n  earthquake  at  Bajardo,  no  less  than  seven  were  attacked  by  tetanus,  and 
hat  animals  inoculated  with  dust  from  the  same  place  suffered  in  the  same 
?ay) ;  by  a  culture  obtained  from  a  splinter  of  wood  that  had  already  caused 
,n  attack  of  tetanus  ;  and  by  using  some  of  the  dried  discharge  from  a  pair  of 
orceps  that  had  been  employed  in  castrating  horses. 

It  is  true  that  there  is  some  discrepancy  about  the  form  of  the  bacillus  : 
ome  observers  have  been  unable  to  find  it  at  all ;  some  have  succeeded  with 
)lood,  others  not ;  some  have  found  it  necessary  to  make  use  of  subdural  in- 
actions, while  with  others  hypodermic  ones  have  answered  better  ;  and 
imulsions  of  the  spinal  cord  are  according  to  some  innocuous,  according  to 
)thers  certainly  fatal.  For  all  that,  the  broad  facts  must  be  admitted,  that 
ihe  disease  (or  one  so  strikingly  like  it  that  it  cannot  be  told  from  it)  can  be 
iaused  almost  at  will  by  the  injection  of  certain  substances  which  usually 
iontain  the  same  form  of  organisms.  In  all  probability  it  is  really  due  to 
iertain  albumoses  which  have  been  extracted  from  cultivations,  and  which 
lave  been  shoAvn  to  be  capable  of  causing  tetanic  convulsions.  That  the 
iisease  in  animals  usually  begins  in  or  near  the  seat  of  inoculation  is  not 
really  very  much  to  the  point,  for  such  cases,  though  they  may  be  rare,  are 
iertauily  met  with  m  man. 

The  post-mortem  appearances  in  tetanus  are  not  distinctive  in  any  way. 
Dccasionally  evidence  of  neuritis  is  found,  but  it  is  decidedly  rare  ;  rupture 
)f  muscles  and  engorgement  from  asphyxia  might  be  expected.  In  one  or 
iwo  instances  curious  rounded  points  visible  to  the  naked  eye  have  been 
"ound  in  the  spmal  cord  and  medulla  oblongata  ;  they  stained  readily  with 
Jarmine  and  logwood,  were  apparently  homogeneous,  and  pushed  aside  the 
aerve  fibres  roimd  them  ;  but  it  is  not  known  what  significance  is  to  be 
ittached  to  them.  Dilatation  of  the  perivascular  lymphatics  in  the  brain 
has  also  been  described. 

Symptoms. — Pi'emonitory  symptoms  are  rare.  The  first  definite  sign  is 
usually  pain  and  stiffness  about  the  muscles  of  the  jaw  and  neck  ;  the  patient 
complains  of  sore  throat  or  stiff  neck,  and  imagines  he  has  caught  cold. 
Then  it  is  noticed  that  the  mouth  cannot  be  opened  to  its  full  extent,  though 
it  can  still  be  closed,  and  that  mastication  and  deglutition  are  difficult. 
Every  attempt  brings  on  painful  spasms,  and  seems  to  make  the  contraction 
ivorse.  By  degrees,  sometimes  rapid,  sometimes  slow,  the  painful  contraction 
md  the  rigidity  extend  to  other  muscles  near.  The  orbicularis  oris  may  be 
contracted  ;  more  frequently  the  lips  are  drawn  apart  (risus  sardonicus),  the 
neck  is  drawn  back  so  that  the  head  bores  its  -way  into  the  pillow,  the  thorax 
becomes  rigid  and  the  abdomen  hard  and  board-like  ;  often  there  is  a  fearful 
pain  extending  from  the  ensiform  cartilage  backwards  ;  respiration  becomes 
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shallow  and  rapid  ;  the  forehead  is  bathed  with  sweat ;  the  pulse  small  and 
feeble ;  and  the  whole  face  expressive  of  the  most  intense  anxiety  and 
suffering. 

Gradually,  as  the  disease  advances,  all  the  muscles  of  the  trunk  become 
hard  and  rigid ;  the  thighs  and  legs  are  extended  or  drawn  apart,  and  the 
shoulders  and  arms  thrown  out.  The  fingers  and  wrists  usually  escape. 
Meanwhile  the  convulsions  become  more  and  more  severe,  and  the  intervals 
shorter.  Paroxysmal  attacks  with  the  most  violent  contractions  come  on 
every  few  minutes,  and  with  every  sound  or  breath  of  air  ;  the  face  i& 
distorted ;  the  body  wrenched  and  twisted  with  the  utmost  violence  into 
inconceivable  positions ;  the  limbs  jerked  \vildly  about,  until  at  length  the 
muscles  themselves  give  way  or  are  ruptured. 

Consciousness  is  retained  to  the  last.  The  pain  in  the  acute  forms  is 
agonising.  Sleep  is  impossible,  except  in  short  snatches  from  sheer  exhaus- 
tion ;  it  is  said  that,  then  there  is  slight  relaxation.  The  bowels  are  confined, 
the  urine  scanty;  and  towards  the  end  the  temperature  often  begins  to  rise, 
and  it  may  continue  after  death  until  it  reaches  112°  F.,  or  even  more. 
Sometimes,  just  at  the  end,  there  is  a  brief  lull  in  the  severity  of  the 
symptoms,  but  no  hope  is  to  be  derived  from  that.  Death  is  generally  due  to 
asphyxia  or  heart-failure.  If  this  does  not  happen,  the  exhaustion  may  be 
so  extreme  as  to  prove  fatal  of  itself.  In  chronic  cases  the  convulsions 
diminish  in  intensity  until  only  a  certain  degree  of  tonic  contraction  is  left ; 
a  relapse  is  always  possible  so  long  as  the  slightest  trace  persists. 

Prognosis. — Acute  tetanus  is  nearly  always  fatal ;  death  may  occur  in 
four  or  five  hours.  After  the  fourth  day  the  chances  of  recovery  increase. 
Idiopathic  tetanus  and  that  which  occurs  late  after  the  infliction  of  a  wound 
are  very  much  more  hopeful. 

There  is  rarely  any  difficulty  in  the  diagnosis,  although  it  must  be  borne 
in  mind  that  a  very  severe  form  of  trismus  is  not  uncommon  when  the 
wisdom-teeth  are  coming,  through.  In  any  case  of  doubt  the  interior  of 
the  mouth  should  be  thoroughly  examined  under  an  anjesthetic.  Hysteria, 
cerebro-spinal  meningitis,  attended  with  opisthotonos,  and  hydrophobia 
occasionally  cause  a  little  hesitation.  The  last  mentioned  is  sometimes 
simulated  very  closely  when  tetanus  complicates  injuries  of  the  head. 
Strychnia-poisoning  reaches  its  maximum  in  the  first  hour,  and  then  either 
proves  fatal  or  gradually  subsides. 

Treatment. — The  wound  should  be  thoroughly  explored,  and  if  the 
injury  is  a  recent  one  and  the  attack  acute,  excised.  It  may  do  no  good, 
but  there  is  some  little  evidence  to  show  that  the  poison  (like  that  of 
malignant  pustule)  is  a  local  one,  in  a  measure  at  least ;  and  it  certainly 
can  do  no  harm.  Nerve-section  and  nerve-stretching  fail  in  acute  cases, 
where  their  help  is  wanted. 

The  bowels  should  be  opened  thoroughly,  once  for  all ;  the  patient 
placed  in  a  darkened  room  and  kept  absolutely  quiet.  If  he  can  swallow, 
beef-tea,  eggs,  brandy,  and  wine  may  be  given  freely.  If  not,  nutrient 
enemata  must  be  tried.  According  to  Sir  Thomas  Watson,  wine  in  large 
doses,  and  nourishing  diet,  are  more  likely  to  succeed  than  any  drug. 

Chloral,  and  bromide  of  potash  have  undoubtedly  some  influence  upon  the 
severity  of  the  spasms.  Chloroform  inhalation  has  been  tried  and  kept  up 
for  hours,  but  with  only  a  temporary  benefit,  if  any.  Curare  has  failed  com- 
pletely ;  opium  is  of  very  little  use  ;  Calabar-bean  raised  a  certain  amount 
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of  hope  for  a  time  ;  but  no  drug  has  the  least  effect  upon  the  disease,  though 
one  or  two  may  alleviate  the  most  painful  of  the  symptoms. 

EABIES 

Rabies  (or  hydrophobia,  as  it  is  called  in  man,  from  one  of  its  prominent 
symptoms)  is  a  specific  disease  resulting  from  the  inoculation  of  the  virus 
from  a  rabid  animal.  There  is  no  proof  that  it  ever  originates  de  novo  ;  it 
is  always  communicated,  chiefly  from  dogs,  cats,  and  wolves,  although 
exceptional  instances  of  its  having  been  transmitted  from  herbivora  are  on 
record ;  and  human  saliva  and  human  tissues  have  proved  infective  in  the 
case  of  animals.  Although  the  poison  has  not  yet  been  isolated,  there  can 
be  no  doubt  that  it  is  the  product  of  a  living  organism  :  it  is  contained  in 
the  saliva  and  in  the  blood,  but  its  most  certain  habitat  is  the  central 
nervous  system ;  inoculations  with  the  two  former  fail  not  unfrequently, 
with  the  latter  very  seldom ;  and  it  is  capable  of  indefinite  multiplication 
within  the  body.  Certain  people  and  certain  dogs  seem  naturally  to  possess 
immunity ;  but  probably  this  is  not  so  common  as  at  first  sight  it  appears 
to  be,  many  of  the  cases  being  really  due  to  ineffective  inoculation. 

The  only  morbid  changes  that  are  found  with  any  constancy  are  in  the 
lower  part  of  the  medulla  oblongata,  round  the  respiratory  and  deglutition 
centres,  and  sometimes  in  the  grey  substance  of  the  cord.  They  consist 
chiefly  in  perivascular  infiltration,  with  granular  degeneration  of  the  cells 
themselves.  Congestion  of  the  brain  is  sometimes  present ;  and  the 
pharynx,  fauces,  and  salivary  glands  are,  in  many  instances,  deeply  injected 
and  stained  with  blood. 

Symptoms. — The  symptoms  of  rabies  in  dogs  difier  in  many  respects 
from  those  of  hydrophobia  in  man,  but  there  is  no  doubt  as  to  the  identity 
of  the  two  diseases. 

In  the  former,  the  incubation  period  is  rarely  under  a  fortnight,  very 
rarely  over  three  months.  At  first  there  is  merely  an  alteration  in  general 
behaviour ;  the  animal  is  agitated  and  restless  ;  it  may  still  be  obedient,  but 
it  is  very  irritable  towards  strangers  ;  there  is  a  constant  tendency  to  gnaw 
everything  and  to  swallow  all  sorts  of  substances  ;  in  some  cases  the  wound 
appears  to  annoy  it ;  and  the  bark  is  peculiar  and  characteristic,  ending  in  a 
long-drawn  howl.  This  in  two  or  three  days  is  followed  by  the  second  or 
furious  stage,  in  which  the  animal,  although  it  appears  to  wish  to  avoid 
injuring  those  it  knows,  seems  compelled  to  bite  at  everything  and  everyone 
round.  There  is  no  fear  of  water ;  a  dog  will  often  plunge  his  head  in  and 
drink  freely  ;  but  there  are  certainly  hallucinations,  coming  on  at  intervals, 
although  the  animal  is  conscious  and  has  not  lost  all  control  over  itself. 
The  final  stage  of  paralysis  soon  follows,  the  strength  rapidly  failing,  often 
in  the  hind  legs  first,  and  complete  prostration  setting  in.  In  other  animals 
the  symptoms  are  very  much  the  same,  varying  of  course  with  the  habits 
and  general  mode  of  life.  In  rabbits,  for  example,  the  first  two  stages  are 
not  present,  and  the  disease  begins  with  paralysis.  Sometimes  the  same 
thing  occurs  in  dogs,  the  so-called  dumb-madness,  and  even  in  man. 

In  man,  the  incubation  period  is  more  variable.  Without  subscribing  to 
cases  in  which  it  is  said  to  have  lasted  ten  years  and  more,  there  can  be  no 
doubt  as  to  its  having  been  as  long  as  fifteefi  months.  On  the  other  hand, 
it  may  be  only  a  fortnight,  especially  when  the  bite  is  on  the  face  and  the 
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animal  was  a  wolf,  or  what  is  probably  nearly  as  bad,  a  cat.  As  might 
have  been  expected  the  shortest  period  is  often  associated  with  severe  and 
extensive  injuries.  The  wound  may  suppurate  and  appear  unhealthy,  but 
this  is  not  due  to  the  rabic  virus  ;  inoculation  wounds  performed  with  due 
precautions  never  give  rise  to  inflammation. 

The  stages  are  the  same  as  in  the  dog.  A  certain  degree  of  uneasiness 
is  often  noticed  about  the  scar ;  it  may  be  red  and  irritable,  and  tinghng 
sensations  are  not  unfrequently  complained  of.  This  may  last  for  two  or 
three  days  before  the  depression  begins,  or  it  may  be  absent  altogether.. 
The  patient  becomes  restless  and  uneasy,  without  being  able  to  assign  a  cause ; 
there  is  the  most  extreme  depression ;  insomnia  is  of  frequent  occurrence ; 
there  is  complete  loss  of  energy,  and  in  many  cases  irritability  and  general 
malaise.  The  second  stage  usually  sets  in  suddenly  with  a  feeling  of  ful- 
ness and  constriction  about  the  throat.  There  is  no  tonic  contraction  as  in 
tetanus,  but  successive  convulsive  spasms,  of  the  most  violent  character,, 
involving  particularly  the  muscles  of  deglutition  and  respiration,  and  excited 
by  the  least  breath  of  air,  or  the  slightest  sound.  Sometimes  they  are  so 
severe  as  to  threaten  death  from  suffocation  ;  often  there  is  marked  opistho- 
tonos, but  in  the  intervals  there  is  usually  complete  relaxation.  General 
hyperassthesia  is  the  rule  ;  frequently  there  is  great  excitement  of  the  sexual 
organs  ;  hallucinations  are  of  common  occurrence,  and  the  patient  may  be 
exceedingly  violent,  but'there  is  rarely  anything  like  mania  ;  and  intervals 
of  self-control  are  nearly  always  present  from  time  to  time.  The  pulse  is 
small  and  frequent ;  the  secretion  of  saliva  is  profuse  but  viscid  ;  the  tone 
of  the  voice  is  altered  ;  the  urine  is  scanty,  often  containing  albumen,  and 
there  is,  as  'a  rule,  intense  thirst,  every  attempt  to  alleviate  it,  or  even  the 
idea  of  drinking,  bringing  on  violent  convulsions.  Gradually,  after  lasting 
perhaps  forty-eight  hours,  the  attacks  diminish  in  severity  ;  if  life  is  suffi- 
ciently prolonged  a  condition  of  rapidly  ascending  paralysis  sets  in  (probably,, 
as  pointed  out  by  Horsley,  the  ascendmg  paralysis  of  Landry  was  really 
hydrophobia)  and  the  patient  sinks,  retaining  consciousness  more  or  less  tO' 
the  end.  Death  may  occur  during  the  second  stage  from  asphyxia  or  from 
heart  failure  ;  it  rarely  happens  that  the  case  lasts  more  than  four  days 
from  the  first  commencement  of  the  actual  symptoms,  although  in  a  few 
instances  the  patient  has  Imgered  for  a  week. 

Although  some  of  the  symptoms,  even  the  hydrophobia,  are  occasionally 
wanting,  there  is  rarely  any  difficulty  in  the  diagnosis.  Tetanus,  especially 
that  form  of  it  which  sometimes  follows  wound  of  the  head,  resembles  it  more 
closely  than  anything  else,  but  trismus  is  absent  in  rabies,  and  there  are 
always  periods  of  remission.  Hysteria,  hystero-epilepsy,  and  even  mania 
have  been  mistaken  for  it ;  and  there  is  a  certain  number  of  cases  on  record 
in  which  all  the  symptoms  have  been  present,  and  in  which  death  has  fol- 
lowed, without  its  being  possible  to  find  any  evidence  or  any  history  of 
inoculation. 

Prognosis. — The  disease,  if  left  to  itself,  is  absolutely  fatal.  No  authen- 
ticated case  of  recovery,  after  the  first  symptoms  have  appeared,  is  known, 
at  least  in  human  beings  ;  in  one  of  Pasteur's  experiments  a  dog  recovered, 
and  subsequently  showed  complete  immunity. 

"What  proportion  of  those  who  are  bitten  by  infected  animals  sufi"er  from 
the  disease  is  very  difficult  to  estimate.  In  the  case  of  dog-bites  it  seems  to 
be  at  the  lowest  estimate  fifteen  per  cent. ;  cat-bites  are  worse  ;  and  wolf-bites,, 


DISEASES  DUE  TO  SPECIFIC  ORGANISMS— RABIES  111 


especially  on  the  face,  far  worse  still — no  less  than  eighty  per  cent,  of  these 
are  said  to  prove  fatal.  The  length  of  the  period  of  incubation  varies  in  the 
same  manner,  but  possibly  this  may  be  accounted  for  by  the  greater  severity 
of  the  injury.  Bites  on  exposed  parts  are  more  serious  than  when  the  teeth 
have  to  pass  through  several  layers  of  clothes  first. 

Treatment. — A  tight  ligature  should  be  placed  at  once  above  the  wound,, 
and  bleeding  encouraged  as  much  as  possible.  It  is  not  safe  for  anyone 
else  to  suck  the  wound,  as  the  least  abrasion  of  the  mucous  membrane  is 
sufficient.  The  sooner  the  whole  injured  surface  is  excised  or  thoroughly 
cauterised  the  better. 

No  di'ug  has  the  least  influence  upon  the  progress  of  the  disease,  although 
chloral  and  morphia  may  relieve  the  pain  and  diminish  the  severity  of  the 
spasms.  The  patient  must  be  kept  perfectly  quiet  in  the  dark  ;  thirst  must 
be  relieved  as  far  as  possible  by  rectal  injections — if,  that  is  to  say,  there  is 
the  ordinary  difficulty  in  swallowing — and  any  food  that  can  be  taken  must 
be  given.  Tracheotomy  is  very  rarely  required,  and  such  remedies  as  hot 
or  vapour  baths  only  serve  to  accelerate  the  end. 

The  only  treatment  of  any  service  at  all  is  the  inoculation  plan,  dis- 
covered and  perfected  by  Pasteur,  and  by  which  he  has  succeeded  in  reduc- 
ing the  mortality  to  1*47  per  cent,  on  the  whole  number  (2,164)  ;  and  to  a 
very  much  lower  figure  still,  if  only  the  later  cases,  and  those  which  applied 
for  treatment  soon  after  the  injury,  are  reckoned. 

The  most  recent  and  complete  account  of  Pasteur's  method  is  that  given 
by  Dr.  Euffer  at  the  Leeds  meeting  of  the  British  Medical  Association.  The 
virus  is  invariably  present  in  the  cerebro-spinal  nerve-centres.  If  a  rabbit 
is  inoculated  under  the  dura  mater  with  an  emulsion  made  from  the  medulla 
of  a  rabid  dog,  the  first  symptoms  appear  within  fifteen  days,  never  earlier 
than  nine.  If  the  medulla  of  this  rabbit  is  used  to  infect  a  second,  the 
period  of  incubation  is  shortened  ;  and  if  this  system  is  repeated  eighty  times, 
at  length  what  Pasteur  terms  '  fixed  virus  '  is  reached,  a  poison,  that  is  to 
say,  which  has  a  period  of  incubation  of  from  six  to  seven  days,  and  always 
proves  fatal  on  the  tenth. 

The  duration  of  life  of  the  rabic  organism  is  very  limited.  If  the  spinal 
cord  of  a  rabbit  that  has  died  of  hydrophobia  is  preserved  in  a  sterilised 
bottle,  the  air  of  which  is  kept  dry  by  means  of  caustic  potash,  the  organisms 
gradually  die  off  until  after  ten  or  eleven  days  no  more  are  left  alive  ;  only 
the  chemical  products  of  their  action  are  still  there.  An  emulsion  made 
from  a  cord  in  this  condition  is  used  to  begin  the  treatment. 

It  has  been  proved  that  some  pathogenic  organisms,  when  growing  in 
suitable  media,  produce  chemical  substances  which,  when  injected  into  an 
animal,  enable  that  animal  to  resist  the  action  of  the  specific  organism  it- 
self. The  object  that  Pasteur  had  in  view  was,  by  treating  the  patient 
during  the  period  of  incubation,  to  render  him  insusceptible  to  the  disease. 

At  first  an  attempt  was  made  to  eft'ect  this  by  injecting  an  emulsion  of 
fresh  spinal  cord  ;  this  would  contain  living  oi'ganisms,  and  their  chemical 
products  too  ;  the  latter  would  act  at  once,  and  confer  immunity  before  the 
former  had  passed  the  incubation  stage,  but  success  was  not  certain. 

By  using  a  spinal  cord  that  has  been  kept  until  all  the  organisms  have 
died  out.  only  the  protecting  substance  is  injected,  although  probably  the 
quantity  is  small ;  and  by  repeated  injections,  each  time  making  use  of  a 
cord  that  is  one  day  less  old  than  the  one  before  (and  therefore  contains  more 
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both  of  the  protecting  substances  and  of  the  germs),  at  length  a  condition  of 
complete  insusceptibility  is  reached  before  the  incubation  period  of  the 
original  infection  is  exhausted.  Thus,  on  the  first  day  of  treatment  an  emul- 
sion from  a  spinal  cord  dried  for  fourteen  days,  and  another  dried  for  thirteen, 
is  injected  ;  on  the  second  day  an  emulsion  from  one  dried  for  twelve  days,  and 
another  from  one  dried  for  eleven ;  on  the  third,  two  more,  one  ten  days  old 
and  one  nine ;  until,  on  the  fifth  day,  a  cord  dried  for  six  days  only  is  used. 
The  treatment  is  continued  for  sixteen  days,  each  injection  consisting  of  about 
half  a  cubic  centimetre  of  spinal  cord  crushed  in  two  cubic  centimetres  of 
sterilised  beef-tea. 

For  most  cases  Pasteur  found  this  course  sufficiently  rapid  in  its  action, 
but  not  for  wolf-bites,  or  bites  upon  the  face.  For  these,  what  is  known  as 
the  intensive  method  is  employed,  the  same  in  principle  but  more  rapidly  car- 
ried out,  four  injections  being  made  on  the  first  day,  four  on  the  second,  and 
two  on  the  third,  so.  that  on  the  fourth  day  a  cord  is  used  which  has  only 
been  kept  five  days.    Of  fifty  patients  treated  in  this  way  not  one  died. 

Dr.  Rulfer  states  in  the  most  positive  manner  that  no  case  is  on  record 
in  which  death  has  been  produced  by  Pasteur's  treatment. 
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CHAPTER  V 
TUMOURS 
By  Frederic  S.  Eve,  F.B.C.S. 

Cysts  or  cys'tomata. — A  cyst  may  be  broadly  defined  as  a  cavity  with  well- 
'defined  walls  and  fluid  contents.  The  walls  are  composed  of  connective 
tissue  and  are  usually  lined  with  epi-  or  endo-thelium. 

A  cyst  may  be  single  or  simple.  Many  cysts  may  be  grouped  together  to 
form  a  conglornerate  cystic  tumour  ;  or  a  cystic  tumour  may  be  multi-locular. 
The  latter  term  is  applied  when  the  mass  is  broken  up  into  numerous  cavities 
or  loculi  by  partitions  ;  and  this  condition  is  produced  either  by  fusion  of 
adjoining  cysts,  or  by  the  growth  of  secondary  cysts  within  the  walls  of  the 
primary  cavities,  as  in  ovarian  tumours.  The  secondary  cysts  either  project 
externally  (exogenous  cysts)  or  internally  (endogenous).  A  cyst  is  said  to  be 
proliferous  when  a  growth  or  vegetation  springs  from  its  walls  into  its  cavity. 

Cysts  have  commonly  been  classified  according  to  the  nature  of  their 
contents,  as :  sebaceous,  mucous,  serous,  mucoid  and  colloid. 

A  primary  classification,  according  to  their  source,  seems  preferable,  as 
follows  : — 

I.  Cysts  arising  in  normal  structures. 

II.  Cysts  arising  in  persistent  fcetal  rudiments  and  misplaced  foetal  struc- 
tures (congenital  cysts). 

III.  Cysts  formed  within  or  of  the  nature  of  tumour-formations. 

I.  Cysts  arising  in  Normal  Structures 

The  first  class,  which  comprises  the  larger  number,  may  be  further  sub- 
divided, on  an  anatomical  basis,  thus  : — 

(a)  Cysts  formed  by  distension  of  serovis  sacs  and  synovial  membranes,  or 
of  diverticula  from  the  same  ;  and  by  distension  of  connective  tissue  inter- 
spaces (exudation  cysts),  i.e.,  hydrocele,  ganglion  and  adventitious  bursse. 

(b)  By  distension  of  mucous  membrane  canals,  i.e.,  hydro- salpinx,  dilata- 
tion of  vermiform  appendix,  &c. 

(c)  By  dilatation  of  ducts  and  glands  (retention  cysts),  i.e.,  sebaceous  cysts, 
ranula,  spermatocele,  and  most  of  the  cysts  of  the  breast. 

(d)  By  distension  of  normally  closed  follicles  in  glands,  i.e.,  Graafian 
folHcle  cysts  and  some  cysts  of  the  thyroid  gland. 

(e)  By  dilatation  and  cutting-off  of  portions  of  l)lood  and  lymphatic 
vessels. 

(/)  By  encapsulation  of  extravasations  of  blood,  foreign  bodies  and 
parasites,  i.e.,  arachnoid  cysts,  hsmatomata,  hydatids,  &c. 

(a)  The  application  of  the  term  cyst  to  many  cavities  abnormally  dis- 
tended with  fluid  is  purely  arbitrary  and  founded  on  custorri.  Thus,  among 
the  first  division,  hydroceles  are  not  usually  described  as  cysts,  although  they 
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are  technically  quite  as  much  so  as  a  dilated  bursa  patellfe.  Among  other 
examples  of  this  class  is  the  common  ganglion,  which  is  formed  by  distension 
of  diverticula  from  the  tendons  of  the  dorsum  of  the  hand  and  foot.  Adven- 
titious bursae  result  from  separation  of  connective-tissue  bundles  by  exudation, 
the  cavity  becoming  lined  with  endothelium. 

(b)  Hydro-salpinx  or  distension  of  the  Fallopian  tubes  by  fluid,  and 
distension  of  the  vermiform  appendix,  are  familiar  examples  of  cysts  formed 
by  dilatation  of  mucous  canals. 

(c)  The  cysts  resulting  from  retention  of  secretion  in  normal  ducts  and  in 
glands,  or  retention  cysts,  constitute  surgically  the  most  important  group, 
of  which  the  common  wen  or  sebaceous  cyst  is  an  example. 

Sebaceous  cysts. — These  are  most  common  in  middle  life,  and  their  seats 
of  predilection  are  the"  scalp,  back,  shoulders  and  face.  They  are  rounded  or 
lenticular,  fairly  movable,  and  situated  immediately  beneath  the  skin,  to 
which  they  are  often  adherent.  Upon  their  surface  the  blackened  orifice  of 
a  dilated  hair-follicle  may  often  be  seen,  and  down  this  a  fine  probe  may,  in 
many  cases,  be  passed  into  the  cyst.  The  contents  are  a  yellowish  curdy 
material,  either  inspissated  or  semi-fluid,  and  showing,  imder  the  microscope,, 
fat  globules,  fat  crystals,  and  epithelial  cells  undergoing  fatty  degeneration. 

Microscopically  the  walls  are  composed  of  an  external  coat  of  connective 
tissue  lined  internally  with  epithelium.  The  outer  layers  of  cells  are  elongated 
and  vertical ;  as  the  inner  surface  is  approached  they  become  flattened, 
undergo  fatty  degeneration,  and  finally  form  laminae.  The  cysts  are  probably 
formed  by  dilatation  of  the  hair-follicle  with  sebaceous  secretion  and 
epithelium,  and  not  of  the  sebaceous  gland  or  its  duct.  They  not  infrequently 
become  inflamed  and  suppurate,  and  occasionally  calcify  ;  they  may  alsa 
become  the  seat  of  secondary  growths  which  spring  from  their  internal 
surface,  namely — papillomata,  horns,  and  epitheliomata. 

The  diagnosis  of  sebaceous  cysts  rarely  presents  any  difficulties  except 
from  dermoid  cysts.  The  latter  can  be  distinguished  by  the  fact  that 
they  lie  beneath  the  deep  fascia,  and  the  skin  is  therefore  freely  movable 
over  them ;  while  sebaceous  cysts  lie  within  the  corium  and  are  therefore 
attached  to  the  skin.  The  situation  of  the  cyst,  age  of  patients,  and  other' 
cii'cumstances  of  the  case  may  also  assist  in  forming  a  diagnosis. 

Mucous  Cysts. — Retention,  cysts  occur  on  mucous  membranes  from  dila- 
tation of  the  follicles.  They  are  met  with  on  the  inner  surface  of  the  lip,  base 
of  tongue,  and  on  the  floor  of  the  mouth.  Dilatations  of  Bartholini's  glands 
on  the  female  vulva,  and  very  rarely  of  Cowper's  glands  in  the  male,  may 
call  for  surgical  interference. 

Ranula  should  also  be  classed  in  this  group,  it  having  been  shown  to  be 
due  to  dilatation  of  one  of  a  pair  of  mucous  glands  lying  beneath  the  mucous 
membrane  of  the  mouth  on  each  side  of  the  tip  of  the  tongue.  They  are 
known  as  the  glands  of  Blandin  and  Nuhn.  Ranula  presents  itself  as  a 
fluctuating  swelling,  covered  with  translucent  mucous  membrane,  which 
projects  from  the  floor  of  the  mouth  beneath  the  tip  of  the  tongue,  and 
extends  backwards  for  some  distance  on  one  or  the  other  side.  The  cyst 
may  attain  the  size  of  a  pigeon's  egg.  On  opening  it,  a  glaii'y  fluid  like 
egg-albumin  issues  from  it.  The  fluid  is  rich  in  mucin,  but  does  not  possess 
the  characters  of  saliva,  since  it  does  not  give  the  test  for  sulpho-cyanogen 
and  is  incapable  of  transforming  starch  into  maltose. 

A  cystic  dilatation  of  Wharton's  duct  itself  was  actually  demonstrated  in 
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a  case  by  Eicliet,  but  there  can  be  no  doubt  that  the  ordmary  ranula  origi- 
nates in  the  glands  of  Blandin  and  Nuhn. 

Dermoid  cysts  occur  in  the  same  situation  as  ranula,  and  can  only  be 
ditl'erentiated  from  them  by  the  nature  of  their  contents. 

Retention  cysts  of  glandular  organs  will  be  described  in  other  parts  of 
this  work.  I  will  only  allude  to  the  fact  that  in  the  breast,  and  perhaps  in  a 
less  degree  in  the  testis  and  kidney,  they  may  be  roughly  divided  into  three 
classes  : — 

1.  Evolution  cysts  due  to  anomalies  of  development — illustrated  in  the 
breast. 

2.  Cysts  occurring  in  middle  life  resulting  from  sclerosis  and  chronic  in- 
flammation ;  these  are  observed  also  in  the  breast  and  kidney. 

3.  Involution  cysts  accompanying  the  atrophy  of  senility  in  each  particu- 
lar organ  and  observed  in  the  breast.  I  have  also  shown  that  spermatocele 
may  be  produced  by  the  same  process.' 

{(1)  Cysts  of  the  Graafian  follicles  at  times  resemble  retention  cysts,  in 
that  they  are  prevented  from  rupturing  by  adhesions,  the  result  of  peri- 
ovaritis. 

(e)  Cysts  formed  by  cutting-off  of  portions  of  blood-vessels  are  rare,  and 
are  foimd  in  connection  with  veins,  especially  the  internal  saphena  ;  one 
case  has  come  under  my  own  observation.  Virchow  records  an  example  in 
connection  with  the  internal  jugular  vein.  A  case  of  cystic  dilatation  of  the 
lymphatic  vessels  of  each  groin  in  a  youth  aged  20  has  been  described  by 
Trelat.    The  swellings  had  existed  six  years. 

(/)  Cysts  formed  around  extravasations  of  blood,  foreign  bodies  and  para- 
sites, are  practically  of  the  same  nature,  the  encapsulation  being  due  to  the 
formation  and  organisation  of  granulation  tissue.  In  illustration  of  the  first 
I  may  allude  to  a  very  large  and  distinctly  defined  blood-cyst  of  the  scrotum, 
which  I  described.  It  followed  a  kick  and  had  existed  sixteen  years.  Butlin 
has  pointed  out  that  many  cysts  formerly  described  as  blood-cysts  were  pro- 
bably soft  sarcomata  into  which  profuse  extravasation  of  blood  had  occurred 
{hcemorrhagic  sarcoma). 

Proliferous  cysts. — Many  cysts,  especially  those  of  glandular  organs  and 
mucous  membi'anes,  may  become  the  seat  of  solid  growths,  which  spring  from 
their  inner  surface.  They  occur  frequently  in  cysts  of  the  lacteal  ducts,  and 
the  disease  then  constitutes  the  true  sero-cystic  disease  of  Brodie.  The 
intra-cystic  growths  are  softish  and  papillary  on  the  surface.  Under  the 
microscope  they  usually  show  papillfe,  between  which  gland-like  tubules, 
either  rectilinear  or  tortuous,  extend  downwards  and  give  to  the  mass  the 
appearance  of  an  adenoma  with  scanty  inter-cellular  substance.  Such  cysts 
are  usually  innocent,  but  at  times  the  growth  is  cancerous  and  infiltrates 
the  surrounding  tissues ;  it  then  constitutes  the  disease  described  as  villous 
cancer. 

Proliferous  or  papillary  cysts  are  also  common  in  the  hilum  of  the  ovary 
and  broad  ligament.  They  have  essentially  the  same  structure,  being  com- 
posed of  tubular  glands  lined  with  columnar  or  cuneiform  epithelium  ;  and 
their  surface  is  more  or  less  distinctly  papillary.    They  secrete  mucus  freely. 

Such  papillary  and  adenomatous  intra-cystic  growths  are  homologous  to 
warts  on  the  integument. 

'  See  Catalogue  of  St.  Bartholonmv's  Hospital  Museum,  Nos.  2807  and  2808. 
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II.  Congenital  Cysts 

Cysts  originating  in  persistent  rudiments  of  foetal  structures  and  con- 
genital cysts. 

1.  Cysts  formed  in  the  remains  of  the  Wolffian  dtict  and  body  in  the 
female. — These  were  first  systematically  described  by  Dr.  Coblentz  in 
Virchow's  Archiv,  Bd.  5,  1881.  In  ruminants  and  some  other  mammals  the 
whole  of  the  Wolffian  body  and  duct  persists.  But  in  the  human  female  only 
the  anterior  or  sexual  portion  is  normally  present ;  it  lies  in  the  broad 
ligament,  being  known  as  the  parovarium  or  organ  of  Rosenmiiller.  It  con- 
sists of  twelve  or  fifteen  narrow  vertical  tubes  about  half  an  inch  in  length, 
which  radiate  upwards  from  the  hilum  of  the  ovary  to  join  a  horizontal  tube 
rimning  nearly  parallel  with  the  Fallopian  tube.  These  vertical  tubes  re- 
present the  anterior  or  sexual  segment  of  the  Wolffian  body  ;  a  few  similar 
tubes  are  in  rare  instances  found  between  these  and  the  uterus,  and  are 
remnants  of  the  posterior  non-sexual  segment.  The  horizontal  tube,  known 
as  Gartner's  duct,  is  the  duct  of  the  same  organ  ;  it  passes  from  the  broad 
ligament  into  the  side  wall  of  the  uterus,  down  which  it  courses  into  the 
anterior  wall  of  the  vagina,  where  it  is  usually  lost.  Wolffian  remains  also 
extend  into  the  tissue  of  the  hilum  of  the  ovary,  and  in  horizontal  sections 
of  that  organ  are  seen  as  tortuous  rods  or  columns  of  epithelium.  This 
portion  of  the  gland  is  named  the  paroophoron ;  while  the  ovarian  tissue 
proper  is  spoken  of  as  the  oophoron. 

All  remnants  of  the  Wolffian  body  and  its  duct  give  rise  by  distension  to 
cysts,  and  the  great  majority  of  these  according  to  Doran  contain  papillary 
proliferous  growths.    They  are  conveniently  classified  as  : — 

(a)  Hilum  cysts,  which  spring  from  the  hilum  of  the  ovary,  and  are  distin- 
guished from  cysts  of  the  oophoron  by  having  a  layer  of  true  ovarian  tissue 
spread  over  their  free  surface.  They  often  contain  papillary  intra-cystic  growths. 

{b)  Broad  ligament  cysts.— These  arise  from  the  normally  persistent 
vertical  tubes  or  parovarium,  and  sometimes  in  Gartner's  duct.  The  cysts 
lie  between  the  layers  of  the  broad  ligament,  which  is  usually  evenly 
expanded.  The  Fallopian  tube  courses  over  their  upper  surface,  and  is 
much  stretched  if  they  attain*  a  large  size.  They  contain  a  clear  watery 
fluid,  but  sometimes  the  contents  are  discoloured  by  haemorrhages.  In 
larger  cysts  an  epithelial  lining  rarely  exists,  but  in  smaller  ones  columnar 
or  columnar-ciliated  epithelium  may  be  found. 

2.  Cysts  of  Mailer's  duct. — A  small  cyst,  known  as  the  hydatid  of  Mor- 
gagni,  is  attached  to  one  of  the  fimbrife  of  the  Fallopian  tube  in  the  female  and 
to  the  head  of  the  epididymis  in  the  male.  It  represents  the  terminal  end  of 
Miiller's  duct  in  the  female  and  in  the  male,  but  is  of  no  clinical  importance. 

A  remarkable  instance  of  persistence  of  Miiller's  duct  on  one  side  in  its 
whole  length  has  been  described  by  Dr.  Ord.  The  dilated  duct  formed  an 
elongated  cyst  extending  from  the  right  kidney  to  the  sinus  prostaticus. 

3.  Cysts  from  the  urachus. — Among  other  rarities,  mention  may  be  made 
of  cysts  arising  in  the  persistent  urachus.  Some  are  lined  with  ciliated 
columnar  epithelium  and  others  with  hair-bearing  skin  ;  they  may  attain  a 
great  size.  Cases  have  been  observed  in  which  the  cyst  communicated  with 
the  bladder,  and  this  cii'cumstance  has  given  rise  to  the  passage  of  hairs 
with  the  urine  when  the  cyst  was  dermoid. 
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Cysts  have  also  been  known  to  develope  in  Meckel's  diverticulum,  froui 
the  blocking  up  of  the  intestinal  end. 

4.  Dermoid  cysts.— These  cysts  are  found  in  connection  both  with  skin 
and  mucous  membrane  and  in  various  internal  organs.  A  dermoid  cyst 
must,  therefore,  be  defined  as  a  cyst  lined  with  skin  or  with  mucous  mem- 
brane and  of  congenital  origin.  They  may  conveniently  be  divided  into : 
{a)  Dermoids  derived  from  epiblast  by  enclavemcnt.  {b)  Dermoids  of  internal 
organs. 

(a)  The  first  group  comprises  dermoid  cysts  of  the  skin,  mouth,  rectum, 
and  nerve-centres,  and  those  situated  near  the  median  Ime  in  tlie  thoracic 
and  abdominal  cavities.  They  are  all  produced  by  cutting-off  of  a  portion 
of  epiblast  {enclavement)  during  the  process  of  closure  of  branchial  fissures, 
of  the  body  walls  in  the  middle  line,  and  in  the  formation  of  the  membrane 
bones  of  the  skull  and  face.  They  also  occur  in  connection  with  the  involu- 
tions of  epiblast  to  form  the  mouth,  genito-urinary  apertures,  rectum,  the 
eye  and  ear,  and  the  brain  and  spinal  cord. 

{b)  The  second  group  include  dermoids  of  the  ovary  and  testis,  and 
perhaps  may  be  attributed  to  exceptional  formative  powers  and  tendencies  to 
variation  in  the  structures  from  which  these  organs  arise.  But  since  the 
Wolffian  duct  has  recently  been  shown  to  be  of  epiblastic  origin,  the  pos- 
sibility suggests  itself  that  these  cysts  may  also  be  derived  from  the  epiblast. 

Distribution.— On  the  head  and  face  they  are  more  often  situated  over 
the  lines  of  sutures.  Their  commonest  site  is  beneath  or  near  the  eyebrow, 
especially  towards  the  outer  side ;  but  they  are  also  fouiid  at  almost  any 
part  of  the  orbital  margin.  On  the  skull  they  are  more  often  observed  on 
the  temple  near  the  fronto-maxillary  suture,  round  the  anterior  fontanellc 
and  over  the  mastoid  process  ;  but  they  may  exist  at  any  part.  On  the  face 
they  occur  over  the  middle  line  of  the  nose,  the  fronto-nasal  suture,  and  rarel) 
on  the  cheek.  On  the  neck  they  are  placed  laterally,  viz.,  over  the  parotid 
gland,  near  the  angle  of  the  jaw  and  along  the  anterior  margin  of  the  sterno- 
niastoid  at  points  corresponding  to  the  lines  of  the  first  three  branchial 
fissures.  Or  they  are  median,  being  commonest  here  beneath  the  hyoid 
bone  (sub-hyoid  cyst).  Those  of  the  skull  and  orbital  margin  are  always 
deeply  placed  and  attached  to  the  periosteum.  They  often  lie  in  a  depression 
in  the  bone,  which  may  even  be  perforated  ;  or  the  cyst  is  placed  entirel}' 
within  the  skull.  In  the  College  of  Burgeons'  museum  is  a  parietal  bone 
perforated  at  its  centre  ;  from  the  aperture  a  dermoid  cyst  was  removed  and 
the  patient  died  of  meningitis. 

Some  dermoids  near  the  angle  of  the  jaw  and  along  the  sterno-mastoid 
bave  deep  connections  attaching  them  to  the  styloid  process  and  sheath  of 
the  carotid  vessels. 

Cysts  formed  during  the  closure  of  the  body  walls  are  observed,  especially 
near  the  junction  of  the  first  and  second  bones  of  the  sternum  and  near 
the  umbilicus;  also  in  the  thoracic  and  abdominal  cavities  and  even  in  the 
lung  itself.  In  connection  with  the  development  of  the  central  nervous 
system,  dermoids  occur  in  the  brain  and  over  the  spine.  They  are  fairly 
common  over  the  sacro-coccygeal  region,  constituting  one  of  the  varieties  of 
congenital  sacral  tumour. 

Precisely  similar  cysts  are  also  generally  distributed.  I  have  met  with  two 
over  the  scapula  and  one  near  the  breast.  They  exist  as  rarities  in  the  limbs. 
Those  of  the  digits  are  often  due  to  implantation  of  epithelium  by  wounds. 
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The  dermoids  of  the  ovaries  are  situated  within  the  oophoron  ;  those  of 
the  testicle  within  the  tunica  vaginaUs,  and  sometimes  are  enfolded  by  the 
parenchyma  of  the  gland. 

Dermoids  found  in  various  parts  of  the  abdominal  cavity  are  often  of 
ovarian  origin,  having  become  separated  by  twisting  of  their  pedicles. 

Structure. — The  dermoid  cysts  included  in  group  (a)  are  usually  simple 
in  structure.  They  have  a  lining  possessing  the  microscopic  characters  of  skin, 
which  shows  the  normal  arrangement  of  the  epidermis  with  papilla.  Some 
are  devoid  of  both  hairs  and  glands ;  others  are  furnished  with  hairs  and 
sebaceous  glands,  while  in  a  smaller  number  the  wall  also  contains  sudo- 
riparous ones.  The  contents  are  fatty  matter  of  oily,  honey-like  or  buttery 
character.  This  is  derived  from  degenerated  cast-off  epithelium  and  from 
the  secretion  of  sebaceous  glands.  Microscopically  it  shows  epithelium  and 
crystals  of  margarin .  and  cholesterine.  Similar  cysts  to  these  form  a  large 
proportion  of  group  (&),  i.e.,  dermoids  of  internal  organs,  not  apparently 
connected  with  epiblast.  Cysts  of  the  same  nature  as  dermoid  are  found  in 
the  floor  of  the  mouth,  in  the  neck  and  omentum  ;  they  are  lined  with  pave- 
ment or  with  columnar  ciliated  epithelium,  and  may  conveniently  be  described 
as  mucoid  cysts.  I  have  examined  a  sublingual  cyst  from  John  Hunter's 
collection  of  this  nature.  Some  of  the  cysts  of  the  neck  are  covered  on  one 
side  by  skin  and  on  the  other  by  mucous  membrane,  indicating  that  the 
lining  was  derived  from  the  epithelium  on  each  side  of  a  branchial  cleft. 
They  may  even  open  externally  like  a  persistent  branchial  cleft.  Complex 
dermoid  tumours  occur  in  the  ovary,  scrotum,  sacro -perineal  and  maxillary 
regions,  in  the  thorax  and  abdomen,  and,  in  one  instance,  in  the  orbit. 
Many  of  them  are  included  in  the  group  of  congenital  tumours  to  which  the 
name  of  teratomata  has  been  given.  They  are  for  the  most  part  cystic,  or 
solid.  The  cysts  are  respectively  lined  in  varying  proportions  with  skin  and 
with  mucous  membrane.  Those  having  an  integumental  covering  present 
the  ordinary  features  of  dermoids  ;  and  in  the  ovary  and  elsewhere  may 
contain  hair,  teeth,  nails,  and  overgrown  sebaceous  glands,  which  even  reach 
the  complexity  of  a  mammary  gland.  The  cysts  are  embedded  in  a  stroma 
of  yoimg  or  of  mucoid  connective  tissue  in  which  may  be  found  in  varying 
frequency  plates  of  bone,  cartilage,  unstriped  and,  very  rarely,  striped  muscle, 
with  nervous  elements  of  various  kinds,  i.e.,  uni-  and  multi-polar  cells,  medul- 
lated  fibres  and  fibres  of  Eemak.  Further,  traces  of  organs  may  exist  as 
lungs,  intestine,  eye  and  lymphoid  tissue.  In  the  sacro-coccygeal  and  max- 
illary regions  a  complete  series  of  transitions  between  dermoid  cysts  and 
parasitic  foetuses  has  been  observed.'  Bland  Sutton  has  sought  to  connect 
the  origin  of  certain  simple  and  complex  dermoids  with  some  foetal  canals,  as 
the  infundibulum,  the  hyo-lingual  duct  and  the  neuro-enteric  passage. 

Period  of  origin. — The  nucleus  of  all  dermoids  is  congenital,  with  the 
exception  probably  of  some  cysts  of  the  ovary.  Cutaneous  dermoids  do  not 
usually  appear  till  puberty,  and  this  circumstance  may  be  connected  with 
the  accelerated  activity  of  the  skin,  shown  by  the  development  of  the  hair  in 
certain  parts. 

Dermoid  cysts  and  tumours  of  the  ovary  are  commonest  between  fifteen 
and  thirty  years  of  age. 

'  I  have  suggested  that  the  complexity  of  these  tumours  depends  on  the  period  of 
embryonic  life  and  the  extent  of  the  blastoderm  involved  in  the  disturbance,  the  tumour 
being  more  c  miplex  the  earlier  the  disturbance. 


TUMOURS 


119 


They  occasionally  become  the  seat  of  epithehoma  and  of  sarcoma. 

A  few  instances  have  been  recorded  in  which  dermoid  cysts  of  the  ovary 
have  been  ruptured,  and  their  contents  escaping,  have  become  implanted  on 
the  omentum  and  peritoneum  and  have  given  rise  to  small  secondary  cysts 
of  the  same  nature. 

5.  Congenital  Hygroma. — These  tumours  of  infancy  are  most  commonly 
situated  on  the  neck  and  gluteal  region,  and  less  frequently  in  the  axilla, 
on  the  arm,  thigh,  and  cheek.  Like  other  cystic  tumours,  the  proportion 
of  solid  tissue  and  cyst  varies  greatly.  The  tumour  may  be  chiefly  com- 
posed of  numerous  intercommunicating  loculi  embedded  in  gelatinous  con- 
nective tissue,  or  may  be  for  the  most  part  solid,  the  cyst-spaces  being  small 
and  scattered  ;  exceptionally  it  is  composed  of  one  large  cyst.  The  cavities 
are  loculated,  their  walls  are  smooth  and  rendered  irregular  by  imperfect 
septa.  Their  contents  are  serous  fluid,  in  some  instances  sanious,  rarely 
creamy  and  rich  in  cholesterine.  The  tumours  always  lie  beneath  the 
deep  fascia,  and  tend  to  spread  widely  in  an  irregular  manner  between  the 
muscles,  even  infiltrating  their  substance.  In  the  neck  they  occupy  the 
front  or  lateral  aspects  ;  they  are  often  attached  to  the  sheath  of  the  large 
vessels  and  may  extend  upwards  behind  the  pharynx  to  the  base  of  the 
skull,  downwards  beneath  the  deep  fascia  into  the  thorax,  or  into  the  axilla. 
The  loculi  and  spaces  are  lined  with  an  endothelium,  the  borders  of  whicli 
are  irregular,  but  not  dentated  in  the  manner  peculiar  to  lymphatic 
vessels.  In  some  instances,  their  walls  are  surrounded  by  a  layer  of 
unstriped  nniscle-fibre.  The  stroma  in  growing  portions  of  the  neoplasm 
has  the  characters  of  embryonic  connective  tissue.  When  the  morbid  growth 
infiltrates  muscle  or  a  gland,  striped  muscle  and  epithelium  may  respec- 
tively be  found  in  it. 

The  pathogeny  of  these  tumours  is  still  somewhat  doubtful.  The  form, 
lining,  and  nature  of  the  contents  of  the  loculi  point  to  their  being  a  variety  of 
lymphangeioma.  They  originate  at  a  very  early  period  of  intra-uterine  life, 
probably  the  fourth  or  fifth  month. 

Symptoms. — They  may  merely  give  rise  to  inconvenience  from  their 
size,  but  in  the  neck  often  cause  serious  symptoms  from  pressure  on  the 
trachea,  the  gullet  and  large  vessels. 

Treatment. — Tapping  may  be  resorted  to  with  good  effect  when  large 
cysts  exist.  Setons  have  been  used  for  the  purpose  of  setting  up  suppura- 
tion and  inducing  occlusion  of  the  cysts  in  that  manner.  Tincture  of  iodine 
may  also  be  injected  for  the  same  purpose.  But  these  means  are  attended 
with  the  danger  of  setting  up  cellulitis.  The  safest  method  is  excision. 
This  operation  should  not  be  lightly  undertaken,  since  it  is  attended  with 
much  difficulty  and  danger,  owing  to  the  deep  expansions  of  the  growth 
and  the  displacement  and  matting  together  of  important  structures.  Elec- 
trolysis has  also  been  employed,  but  not  with  satisfactory  results. 

SOLID  TUMOUES 
Fibromata 

Fibromata  are  tumours  composed  of  adult  or  well-developed  fibrous 
issue.    They  form  distinctly  circumscribed,  encapsuled,  movable  masses, 
T\"hich  are  either  lobulated  or  uniform  in  outline.     They  also  occur  as 
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pedunculated  subcutaneous  tumours  (moUuscum  fibrosum)  and  as  polypoid 
growths  from  mucous  membranes.  In  consistence,  they  vary  from  a 
density  approaching  that  of  cartilage,  to  a  succulent,  yielding,  but  still  not 
friable  tissue.  Fibromata  of  the  labia  majora  and  pedunculated  fibromata 
of  the  skin  are  often  extremely  succulent,  and  large  quantities  of  serum 
exude  from  them  on  section  ;  this  variety  was  formally  described  as  the 
fibro-cellular  tumour. 

A  section  of  the  firmer  fibromata  displays  a  number  of  outstanding- 
fibrous  bands  on  a  grey,  yellowish,  or  opaque  white  ground,  or  the  section 
is  firm,  uniform,  and  dull  white.  The  fibres  either  interlace,  are  arranged 
concentrically,  or  in  parallel  lamellae.  A  scraping  yields  no  juice.  Micro- 
scopically the  firmer  tumours  are  composed  of  looser  or  more  compact 
bundles  of  fibres,  often  wavy  and  interlacing,  or  disposed  chiefly  parallel  to 
each  other  (fig.  6).  Situated  on  the  bundles,  in  small  numbers,  are  flattened 
nuclei  of  connective-tissue  cells,  the  protoplasm  of  which  may  be  demon- 
strated to  anastomose  by  processes  around  the  bundles.  The  softer  forms 
are  made  up  of  interlacing  fibrillas,  more  or  less  thickly  studded  with  large 
round  or  oval  connective-tissue  cells,  whose  protoplasm  is  continuous  with 
the  fibrillar. 

As  varieties  fasciculated  and  lamellar  fibromata  have  been  described. 

In  some  of  the  laminated  fibromata,  layers  of  connective  tissue  are 
concentrically  disposed  around  blood-vessels  and  nerves.  When  a  nerve  and 
its  branches  are  involved,  as  for  example,  the  pes  anserinus,  a  very  curious 
tumour,  composed  of  tortuous  anastomosing  cylinders  (plexiform  neuro- 
fibroma) of  fibrous  tissue  is  formed.  The  fibrous  nodules  of  cartilaginous  density 
found  on  the  pleura  and  in  the  capsule  of  the  spleen  are  examples  of  lami- 
nated fibromata  in  which  the  laminfe  are  arranged  parallel  to  the  surface. 

The  distribution  of  the  fibromata  is  exceedingly  general,  for  they  occur 
wherever  connective-tissue  exists,  the  following  being  the  chief  sites :  the 
skin  and  subcutaneous  tissue,  fascije,  capsules  of  joints  and  synovial  fringes,, 
the  nerves,  the  nose,  gums,  the  periosteum  of  the  lower  jaw,  ovary,  round 
ligament,  and  breast. 

Painful  Subcutaneous  Tubercle. — These  tumours  are  situated  in  the 
corium  or  subcutaneous  tissue,  are  rounded,  rarely  exceeding  half  an  inch 
in  diameter,  and  are  usually  single.  They  occur  with  much  greater  frequency 
on  the  lower  extremities,  and  are  more  common  in  women  than  in  men. 
Insignificant  in  themselves,  they  attract  attention  from  the  severe  darting 
pain  to  which  they  give  rise,  sometimes  associated  with  extreme  tenderness. 
Probably  in  many  cases  the  pain  is  much  exaggerated  by  hysteria  or  allied 
conditions. 

The  precise  relation  of  these  fibromata  to  nerves  is  still  a  matter  of  question. 
Many  observers  have  failed  to  find  any  connection  with  a  nerve ;  while, 
in  other  cases,  nerve-filaments  have  been  traced  into  the  tumour  or  found 
spread  out  over  its  surface.  And,  in  certain  instances,  the  whole  tumour  has 
been  stated  to  be  composed  of  non-medullated  nerve-fibres  (Virchow). 

A  passing  allusion  may  be  made  to  the  small  fibromata  which  occa- 
sionally form  around  the  punctures  for  earrings.  They  are  notable  from 
the  fact  that  not  rarely  they  recur  after  removal,  but  show  no  other  signs 
of  malignancy. 

Fibromata  may  undergo  mucoid  metamorphosis  and  also  calcification,, 
the  latter  change  being  often  observed  in  those  connected  with  the  jaw. 
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Friction  or  other  forms  of  irritation  may  act  as  exciting  causes ;  in 
two  instances  I  have  observed  symmetrically-placed  fibromata  over  the 
ligamentum  patellfe. 

They  do  not  recur  after  removal,  but  their  relations  with  the  sarcomata 
are  exceedingly  close.  At  times  the  differentiation  between  fibroma  and 
fibro-sarcoma  is  impossible  without  the  microscope.  And,  again,  a  fibroma 
may  exist  for  many  years  and  ultimately  develop  into  a  sarcoma. 

Diagnosis. — Fibromata  are  circumscribed,  fairly  movable,  usually 
smooth,  dense,  but  elastic  and  heavy.  When  pendulous  and  oedematous 
they  are  of  soft  and  yielding  consistence.  Microscopically  they  exhibit  adult 
fibrous'  tissue  with  scanty  cells,  and  at  growing  points  it  may  be  observed 
that  the  young  cells  are  forming  adult  and  well-developed  fibrous  tissue  ; 
while  in  the  fibro-sarcomata  the  cell-elements  are  abundant  and  their  trans- 
formation into  fibrous  tissue  is  incomplete. 

LiPOMATA 

Lipomata  or  fatty  tumours  resemble  ordinary  adipose  tissue,  except  that 
the  individual  vesicles  are  often  of  larger  size.  They  are  circtwiscribed  or 
diffused.    The  common  circumscribed  lipoma  of  the  subcutaneous  tissue  is 


Fig.  3. — Fatty  tuinour  of  37  years'  growth  on  arm  of  woman,  set.  G9. 

easily  recognised  by  its  lobulated  or  slightly  irregular  outline,  its  mobility, 
and  its  elasticity,  which  often  approaches  semi-fluctuation.  The  overlying 
skin,  on  being  raised,  is  found  to  dimple  slightly,  owing  to  connective-tissue 
fasciculi  which  pass  between  it  and  the  tumour.  This  shells  out  readily  from 
a  capsule  of  condensed  connective  tissue,  and  its  surface  is  smooth,  but 
deeply  fissured  and  lobulated. 

The  trunk  and  especially  the  shoulders  are  the  seat  of  election  of  lipo- 
mata ;  perhaps,  it  may  be  said  broadly,  the  regions  of  the  shoulder  and 
pelvic  girdle.  But  they  are  sometimes  observed  on  the  limbs,  and  I  have 
seen  two  cases  of  multiple  lipomata  on  the  arms  of  women. 

They  also  form  between  muscular  planes,  in  the  tongue,  uterus,  walls  of 
stomach  and  intestines,  in  the  scrotum  around  the  tunica  vaginalis,  in  connec- 
tion with  the  periosteum  of  the  skull  and  other  bones,  and  with  the  sheaths  of 
blood-vessels.  Appendices  epiploicaj  may  enlarge  and  constitute  tumours. 
Masses  of  fat  connected  by  a  pedicle  with  the  peritoneum  are  also  found 
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protruding  through  the  linea  alba,  and  along  the  inguinal  canal  into  the 
scrotum,  where  they  simulate  omental  hernife. 

Age  exercises  a  marked  influence  on  the  formation  of  lipomata  ;  middle 
life,  when  adipose  tissue  is  accumulating,  being  that  in  which  the  great 
majority  occur.  But  cases  of  congenital  lipoma  are  not  very  rare.  The  parts 
alfected  chiefly  are  the  sacro-coccygeal  regioii,  perineum,  neck  and  back  ;  and 
the  formation  of  fat  may  be  associated  with  congenital  hypertrophy. 

Mechanical  irritants,  as  carrying  weights  on  the  shoulder  and  back,  are 
exciting  causes ;  and  it  would  appear  in  such  cases  that  an  irritative  new  forma- 
tion of  connective  tissue  undergoes  fatty  transformation. 

Degenerations. — Lipomata  undergo  softening  or  oily  change  ;  and,  in 
tumours  of  long  standing,  the  connective-tissue  septa  may  become  calcified. 
Very  large  and,  especially,  pendulous  tumours  are  subject  to  ulceration  of  the 
dependent  skin,  perhaps  followed  by  sloughing  and  suppuration. 

An  extensive  formation  of  fat  is  exceptionally  associated  with  myxomatous 
or  sarcomatous  peri-renal  tumours — hpomatous 
myxoma.  True  lipomata  are,  of  course,  essen- 
tially innocent ;  but  they  tend  to  grow  continu- 
ously. The  diagnosis  is  usually  obvious  from  the 
physical  characters  of  the  tumour,  its  seat,  and 
the  age  of  the  patient. 

Diffuse  lipoma  constitutes,  as  its  name  im- 
plies, a  non-circumscribed  doughy  mass,  usually 
forming  a  collar  around  the  neck,  and  composed 
of  separate  masses ;  one  of  these  projects  from 
the  nape,  another  from  each  parotid  region,  and 
Fig.  4.— Diffused  lipoma  of  neck,  another  hangs  beneath  the  chin  like  a  dewlap. 

Or  such  a  mass  may  be  present  in  any  one  of 
these  regions  without  the  others  being  affected.  The  subjects  of  this 
peculiar  growth  are  usually  obese,  and  often  addicted  to  immoderate  use  of 
alcohol.    Brodie  recommended  for  it  large  doses  of  liquor  potass^. 

Myxomata 

Myxomata  are  new  formations  of  loose,  fibrillar  connective  tissue,  per- 
meated with  fluid  which  is  rich  in  mucin.  The  physiological  prototype 
of  these  growths  is  found  in  Wharton's  jelly  of  the  umbilical  cord.  The 
commoner  examples  of  pure  myxoma  are  pedunculated,  as  the  polypi  of  the 
nose,  rectum,  and  some  polypi  of  the  uterus.  Their  dependent  position  and 
narrow  pedicles  favour  oedema.  This  may  to  some  extent,  but  probably 
does  not  entirely  account  for  their  succulence ;  for  in  nasal  polypi  cysts  are 
found  evidently  resulting  from  mucoid  transformation  of  their  substance. 
Pure  myxomata  also  occur  in  the  subcutaneous  tissue,  beneath  the  perios- 
teum, and  in  the  nerves,  constituting  one  variety  of  neuroma. 

A  section  exhibits  a  glistening,  pale,  jelly-like  tissue,  the  surface  of  which 
is  raised  in  the  centre.  Microscopically,  the  neoplasm  is  composed  of  stellate 
and  round  cells,  of  which  the  protoplasm  is  prolonged  in  delicate  filaments 
forming  a  felting  of  fibrils  (see  fig.  5).  The  stellate  cells  are  chiefly  charac- 
teristic of  mucous  connective-tissue  ;  in  some  growths  they  exist  exclusively, 
while  in  others  the  round  cells  preponderate.  The  vessels  are  usually 
abundant  and  clearly  seen,  owing  to  the  transparency  of  the  tissue ;  they 
often  form  a  wide  mesliwork. 
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Pure  myxomata  do  not  recur  if  completely  removed,  but  in  the  large 
majority  of  so-called  myxomata,  the  mucous  is  mingled  with  sarcomatous 
tissue.    These  growths  are  described  farther  on  as  myxo-sarcomata. 

The  diagnosis,  except  when  the  tumour  is  deeply  seated,  is  patent  from 
the  appearance,  consistence,  and  seat  of  the  growth. 

Stcllate-cell 


in  Myaroma 
Fio.  5. 


Enchondbomata 

Enchondromata  are  tumours  composed  of  cartilage,  chiefly  of  the  hyaline 
variety.  They  present  well-marked  physical  characters.  Their  surface  is 
nodulated  and  uneven,  extremely  firm  to  the  touch,  but  not  rarely  there  are 
soft  points  produced  by  mucoid  degeneration.  The  section  is  glistening, 
smooth,  and  translucent,  and  almost  invariably  shows  a  number  of  separate 
masses  or  lobes  divided  by  bands  of  connective  tissue  containing  blood- 
vessels. These  bands  are  often  continuous  with  the  membranous  capsule 
constituting  the  perichondrium.  In  other  cases,  the  section  is  often  greatly 
modified  by  secondary  changes. 

Microscopically,  the  commoner  forms  have  practically  the  same  structure 
as  ordinary  hyaline  cartilage.  In  many  the  cartilage  cells  are  more  irregu- 
larly distributed,  and  more  numerous  in  proportion  to  the  matrix  ;  the 
capsides  are  larger,  and  in  growing  parts  of  tumours  a  single  capsule  often 
contains  two  or  more  cells.  The  cells  at  the  periphery  beneath  the  peri- 
chondrium are  flattened.  Not  rarely  stellate  ones  are  observed,  especially  in 
the  parotid  tumours,  when  the  cartilage  is  produced  by  chondrification  of 
connective  tissue.  But  such  cells  are  also  observed  in  tumours  of  bone  ;  for 
example,  of  the  fingers.  Fibro-enchondromata,  i.e.,  growths  with  a  fibrous 
matrix,  occasionally  occur  (fig.  G). 

The  degenerations  of  chondromata  are  important,  owing  to  the  way  in 
Avhich  they  modify  the  physical  characters.   Mucoid  metamorphosis  produces 


124      GENEEAL  PATHOLOGY  OF  SURGICAL  DISEASES 

liquefaction  of  the  matrix  and  the  formation  of  cysts,  so  that  the  whole  mass 
of  a  large  tumour  may  be  converted  into  a  large  cavity  surrounded  by  a  thin 
wall  of  cartilage  ;  or  the  whole  tumour  may  be  rendered  uniformly  soft  and 
diffluent.  The  opposite  condition  may  result  from  calcification  and  ossifica- 
tion, which  begin  in  the  centre  of  the  tumour ;  or,  if  it  spring  from  a  bone, 
from  the  parts  adjoining  the  wall.  The  process  of  calcification  consists  simply 
in  the  deposition  of  lime-salts  in  the  matrix  and  cells  ;  while  in  ossification  the 
cartilage  is  converted  into  true  bone.  In  the  latter  the  cells  proliferate,  their 
capsules  enlarge  and  open  into  each  other,  blood-vessels  penetrate  into  the 
mass  of  young  cells  thus  formed,  and  trabeculfe  of  bone  are  then  developed 


Fig.  G. 


around  the  vessels.  In  some  instances  the  matrix  of  enchondromata  is  ex- 
tensively converted  into  connective  tissue.  Cartilage  cells  are  also  prone  to 
undergo  fatty  degeneration,  a  change  obvious  to  the  naked  eye  by  the 
appearance  of  ochre-yellow  patches. 

The  distribution  of  enchondromata  is  very  wide  ;  they  occur  most  com- 
monly in  the  bones,  in  glands,  as  the  parotid,  the  testicle  and  breast,  and  in 
the  subcutaneous  tissue.  Any  bone  may  be  affected,  but  the  digits  of  the 
hand  most  frequently  ;  next  in  frequence — the  lower  end  of  the  femur,  the 
head  of  the  tibia,  the  humerus,  and  the  great  toe.  Among  other  bones  less 
liable  to  these  growths  may  be  named  the  base  of  the  skull,  vertebrte,  ribs, 
pelvic  bones,  lower  jaw,  and  scapula.  Enchondromata  of  the  digits  merit  a 
special  notice.  They  are  nearly  always  multiple,  originate  in  infancy  or 
early  life,  and  grow  into  large  nodulated  masses  around  the  digits  and  meta- 
carpal bones,  with  great  deformity  of  the  hand.  Their  increase  ceases  with 
that  of  the  skeleton  generally ;  and  in  such  cases  heredity  may  often  be 
traced.    They  spring  from  the  ]nednllary  cavity  and  expand  the  bone  or 
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burst  through  its  wall  at  one  point  and  then  envelop  it.  Their  source  is 
probably  from  small  masses  of  primordial  cartilage  which  were  not  re- 
moved in  the  formation  of  the  medullary  cavity,  but  remained  quiescent  for 
a  time,  and  ultimately  took  on  active  growth.  Enchondromata  at  the  ends 
of  the  long  bones — as  the  femur — are  usually  sub-periosteal  and  in  all  proba- 
bility originate  from  portions  of  the  growing  epiphysial  disc,  which  in  like 
manner  remained  unossified.  Tumours  of  the  shafts  of  the  long  bones 
usually  surround  them  more  or  less  completely,  but  are  often  connected  witli 
a  mass  in  the  medullary  caivity,  which  may  indicate  that  they  have  some- 
times the  same  mode  of  origin  as  those  of  the  digits. 

The  cartilage  occurring  in  parotid  tumours  is  formed  by  the  chondrifica- 
tion  of  the  connective-tissue  stroma.  These  neoplasms  are  usually  largely 
composed  of  myxomatous  tissue,  which,  in  morbid  growths,  is  often  asso- 
ciated with  cartilage.  Pure  enchondromata  occur  in  the  testicle  ;  but  in  the 
majority  of  cases  the  cartilage  is  combined  with  sarcoma-tissue  (chondro- 
sarcoma). In  fact,  the  sarcomatous  granulation  tissue  is,  in  part,  directly 
transformed  into  cartilage.  Secondary  tumours,  under  these  conditions,  are 
formed  in  the  lymphatic  glands,  lungs,  &c.,  likewise  largely  composed  of 
cartilage.  Hence  it  was  that  some  enchondromata  were  formerly  believed 
to  be  malignant.  It  is  scarcely  necessary  to  add  that  pure  enchondromata 
are  innocent. 

The  diagnosis  is  usually  clear  ;  the  chief  factors  are  the  situation  of  the 
tumour,  its  slow  growth,  its  extreme  hardness,  weight,  and  its  nodulated 
surface. 

OSTEOMATA 

Of  these  there  are  three  varieties  :  the  eburnatcd,  compact,  and  cancellous. 
Theeburnated  have  no  prototype  in  the  normal  skeleton,  except,  perhaps,  in 
osteo-dentine.  They  occur  as  small  flat  elevations  or  bosses  on  the  surface 
of  the  skull,  and  are  histologically  peculiar  in  having  no  Haversian  canals, 
the  small,  flattened  lacunse  being  arranged  in  lines  parallel  to  the  surface. 
Eburnated  osseous  growths,  usually  described  as  diffuse  osteomata,  also 
spring  from  the  bones  of  the  face ;  they  form  irregular  ivory-like  masses, 
filling  the  frontal  sinuses,  growing  from  the  orbit,  especially  near  its  margin, 
or  involving  the  whole  superior  maxilla.  I  know  of  two  instances  ot 
tumours  of  this  description,  springing  from  the  orbit,  in  which  the  skin  ulcer- 
ated, the  osseous  mass  protruded,  and  ultimately  was  shed  like  an  antler. 

Compact  osteomata  are  observed  on  the  shafts  of  the  long  bones,  with 
which  their  structure  is  identical  (fig.  6).  They  sometimes  form  slightly 
raised  overhanging  masses  with  a  wide  base  of  attachment  to  the  bone. 

The  name  cancellous  sufficiently  describes  the  structure  of  the  third 
variety,  the  most  common  and  widely  distributed  of  all.  With  rare  excep- 
tions they  are  situated  on  the  diaphyses  of  the  long  bones,  near  to,  but  not 
necessarily  over,  the  epiphysial  disc  ;  and  are  covered  with  a  layer  of  carti- 
lage, the  deeper  surface  of  which  grows  continuously  and  is  converted  into 
bone.  This  fact,  and  their  situation,  leave  no  room  for  doubting  that  they 
originate  from  aberrant  portions  of  the  epiphysial  disc  which  have  not  been 
converted  into  bone.  Genetically  they  are  therefore  closely  allied  to  the 
enchondromata  of  bones.  I  have  observed  that  such  exostoses  are  more 
common  in  rickety  subjects.    At  times  they  are  multiple,  affecting  all  the 
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long  bones  of  the  skeleton ;  and  in  such  cases,  like  the  multiple  enchondro- 
mata,  they  cease  to  increase  in  size  after  the  completion  of  growth.  A 
marked  hereditary  tendency  often  exists.  The  distal  phalanx  of  the  great  toe 
beneath  the  nail  is  a  common  site  for  exostoses. 

These  osteomata  should  not  be  confounded  with  exostoses  formed  by  ossi- 
fication of  the  attachments  of  tendons  and  muscles — such  as  occur  in  connec- 
tion with  the  adductor  magnus,  the  psoas  and  iliacus,  or  the  deltoid. 

Lastly,  osteomata  are  in  rare  instances  found  altogether  unconnected  with 
Ijone, — in  the  subcutaneous  tissues,  for  example,  of  the  buttock  or  thigh. 

Masses  of  bone  are  also  formed  in  the  gracilis  and  deltoid  muscles ;  but 
these  can  hardly  be  considered  as  true  tumours,  being,  perhaps,  the  result 
of  inflammation  or  over-use.  Those  which  occur  in  the  adductor  longus  are- 
known  as  '  rider's-bone,'  because  they  are  met  with  in  cavalry  soldiers  and 
rough-riders. 

Myo-Pibeomata 

Myo-fibromata,  as  the  name  implies,  are  composed  of  muscle  and  fibrous 
tissue,  in  varying  proportions.  The  muscle  presents  the  ordinary  characters 
of  the  unstriped  or  involuntary  variety,  and  is  distributed  in  interlacing 
fasciculi.  The  outline  of  individual  fibres  often  is  not  easily  distinguishable 
in  sections,  but  the  fibres  may  be  readily  isolated  by  teasing  after  hardening 
in  chromic  acid.  In  some  growths  of  long  duration  the  fibrous  tissue  prepon- 
derates. The  naked-eye  characters  resemble  those  of  a  coarse  fibroma,  the 
section  being  marked  by  distinct  interlacing  fibrous  bundles.  The  growth  is 
well-defined,  and  can  usually  be  enucleated  without  difficulty. 

Degeneration — either  mucoid,  fatty,  or  calcareous — is  not  uncommon ; 
and  patches  of  softening  or  collections  of  serum,  forming  cysts,  may  develop 
within  them.  They  occur  in  almost  all  structui'es  containing  mistriped 
muscle  ;  with  great  frequency  in  the  uterus ;  in  the  oesophagus,  intestine,, 
bladder,  testicle,  ovary,  round  ligament,  and  in  the  prostate,  in  which  they 
constitute  the  chief  portion  of  the  common  enlargement  of  that  organ.  Their 
growth  is  slow,  and  clinically  they  are  benign.  Spindle-celled  sarcoma, 
which  also  occurs  occasionally  in  the  uterus,  can  often  only  be  distinguished 
with  great  difficulty  from  myo-fibroma. 


Angeioma 


Under  this  name  are  included  naevi,  cavernous  tumours,  and  aneurysm  by 
anastomosis. 

N«vi,  or  'mother's  marks,'  are  tumours  composed  of  convolutions  of  dilated 
capillaries  lying  in  the  corium  and  subcutaneous  tissues.  They  are  always 
congenital,  and  at  birth  may  exist  as  a  tiny  red  or  purplish  speck,  which 
spreads  more  or  less  rapidly.  As  a  rule,  the  growth  is  exceedingly  slow,  and 
it  may  be  questioned  if,  in  a  large  number  of  cases,  the  increase  much  ex- 
ceeds that  of  the  surface  of  the  skin.  Their  fate,  if  left  alone,  has  not  been 
carefully  studied :  some  shrink  and  wither,  others  appear  to  become  warty, 
papillated  and  deeply  pigmented.  In  one  case  which  I  observed  a  nfevus  of 
the  ear  developed  into  an  aneurysm  by  anastomosis.  Superficial  njevi— those, 
that  is  to  say,  that  involve  the  corium— appear  as  bright  red,  or  purple,  and 
sHghtly  raised  patches.    Deeper  ones,  lying  subcutaneously,  form  rounded. 
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rather  ill-defined,  dougliy,  or  spongy  tumours,  which  diminish  in  size  on 
pressure,  and  communicate  a  bluish  tint  to  the  superjacent  skin.  Many 
naevi  involve  both  skin  and  subcutaneous  tissue.  The  superficial  form  is 
usually  described  as  a  capillary,  the  deeper  as  a  venous  or  cavernous  nsevus  : 
but  no  distinction  as  regards  their  minute  structure  can  be  drawn  between 
them ;  both  are  made  up  of  tortuous  anastomosing  capillaries,  usually  only 
moderately  dilated.  A  section  through  a  subcutaneous,  or  so-called  venous 
or  cavernous,  naevus  exhibits  a  number  of  whitish,  firm,  fat-like  lobules, 
united  by  connective  tissue,  showing  to  the  naked  eye  few  indications  of  its 
real  structure.  In  rare  instances  the  capillaries  become  so  much  dilated  as 
to  form  cavernous  sinuses,  but  this  is  certainly  the  exception.'  The  capil- 
laries of  na3vi  are  lined  with  a  layer  of  plump  endothelium,  and  bounded  with 
a  thin  lamina  of  connective  tissue  ;  they  are  usually  closely  approximated 
and  are  supported  by  connective-tissue  trabeculfe  rich  in  nuclei.  Hair-fol- 
licles, sebaceous  and  sudoriparous  glands  are  interspersed. 

The  treatment  of  these  growths  is  detailed  elsewhere. 

Cavernous  angeiomata  are  met  with  in  the  liver,  kidneys,  and  in  the  walls 
of  the  intestines ;  in  a  leg  which  I  dissected  numerous  cavernous  tumours 
were  situated  along  the  course  of  the  large  veins.  They  are  composed  of 
large  venous  sinuses  separated  by  narrow  connective-tissue  trabecula?. 
Aneurysms  by  anastomosis  are  rare  and  are  usually  situated  on  the  scalp. 
They  have  an  expansile  pulsation,  and  their  surface  is  irregular  from  the  pro- 
jection of  tortuous  dilated  arteries.  One,  which  I  injected  and  examined, 
involved  the  whole  pinna  of  a  young  woman,  and  was  entirely  composed  of 
a  very  delicate  netlike  anastomosis  of  minute  arterioles. 

Lymphangeiomata 

These  are  to  the  lymphatic  vessels  what  naevi  are  to  the  blood-vessels, 
and  like  the  latter  are  congenital.  Tumours  composed  solely  of  dilated  tor- 
tuous lymphatic  channels  have  been  described,  but  usually  fibrous  hyper- 
trophy of  the  affected  part  is  associated  with  many  dilated  and  tortuous 
lymphatics,  as  for  example  in  macroglossia.  I  have  observed  considerable 
dilatation  of  the  lymphatics  in  congenital  hypertrophy  of  the  hand  and  foot. 

Congenital  hygroma  of  the  neck,  as  pointed  out  already,  is  probably  a  form 
of  lymphangioma . 

Neuroma 

The  great  majority  of  tumours  classed  under  this  heading  are  simple 
fibromata  springing  from  the  peri-  or  endo-neurium.  They  are  either  merely 
embedded  in  the  nerve-trunk  or  form  nodular  thickenings  of  it ;  and  even 
individual  fasciculi  of  the  trunk  may  present  minute  bead-like  enlargements. 
It  is  not  rare  to  meet  with  cases  in  which  nearly  all  the  nerve-trunks  of  the 
body  are  studded  with  fibro-neuromata.  Occasionally  these  neoplasms  are 
associated  with  molluscum  fibrosum  of  the  skin.  Rare  instances  of  true 
neuroma,  composed  of  convoluted  bundles  of  meduUated  nerve-fibres  have 
been  recorded,  and  Virchow  has  described  tumours  composed  of  delicate 
threads,  which  he  regarded  as  amyelitic  fibrils.  Myxo-  and  spindle-celled 
sarcomata  also  occur  in  nerve-trunks,  and  it  may  be  noted  that  it  would  be 
difficult  to  distinguish  histologically  the  latter  from  developing  nerve-fibres. 

'  A  good  example  of  this  is  in  tlie  Eoyal  College  of  Surgeons'  Museum,  No.  407. 
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Sabcomata 

Sarcomata  are  tumours  derived  from  the  connective-tissue  constituents 
of  the  body,  but  their  elements  never  develop  into  fully  formed  or  adult 
structures ;  they  are  always  arrested  at  some  intermediate  stage  in  the 
formation  of  the  various  connective  tissues,  as  fibrous  tissue,  bone  or  cartil- 
age. Their  elements  are,  therefore,  often  described  as  embryonic,  and  they 
are  spoken  of  as  embryo-tissue  tumours.  This  name  implies  a  theory  which 
is  both  misleading  and  untrue.  It  is  misleading  because  an  inference  is 
apt  to  be  drawn  that  these  tumours  originate  from  embryonic  rudiments 
of  connective  tissues,  whereas  by  far  the  majority  originate  in  adult  life, 
and,  as  far  as  we  know,  from  adult  tissues.  It  is  also  untrue  because  certam 
sarcomata,  as  the  spindle-celled,  have  no  counterpart  in  the  connective 
tissues  of  the  healthy  embryo.  The  true  prototype  of  the  various  forms 
of  sarcoma  may  be  found  in  the  transitions  of  granulation-cells  to  form 
fibrous  or  scar-tissue  and  callus,  and  clinical  evidence  abounds  indicating 
that  many  of  the  sarcomata  of  later  life  have  an  inflammatory  or  iiTitative 
origin.  On  the  other  hand  many  of  those  observed  during  the  first  five 
years  of  life  may  with  much  probability  be  referred  to  an  irregularity  in  or 
arrest  of  development. 

The  sarcomata  are  divided  into  three  chief  varieties,  the  round-celled, 
spin  die -celled,  and  myeloid.  Between  these  many  intermediate  forms  are 
■observed ;  thus,  round  and  spindle-cells  may  be  mingled  in  nearly  equal  pro- 
portions— mixed  sarcoma ;  and  myeloid  cells  are  associated  either  with  round 
or  with  spindle-cells.  Again  the  spindle-celled  sarcomata  shade  off  indefi- 
nitely into  the  fibromata  (see  Fibro- sarcomata). 

Bound-celled  sarcoma. — These  again  are  divided  into  two  sub-varieties, 
-the  small  and  the  large.  The  former  is  much  the  commoner,  and  its  com- 
ponent cells  are  about  "the  size  of  leucocytes  or  granulation-cells.  In  the 
latter  they  are  as  large  as  those  of  squamous  epithelium.  A  section  of  a  round- 
celled  sarcoma  under  the  microscope  shows  a  uniform  surface  formed  of 
closely  crowded  cells,  perhaps  intersected  here  and  there  by  a  band  of  con- 
nective tissue.  In  this  respect  and  the  character  of  the  cell  it  differs  essen- 
tially from  cancer.  The  nuclei*  are  large  and  the  protoplasm  around  them 
scanty,  in  fact  many  of  the  small  round-celled  tumours  appear  to  be  composed 
almost  entirely  of  nuclei,  in  many  of  which  evidence  of  nucleus-division 
(karyokinesis)  may  be  demonstrated  with  appropriate  reagents.  The  inter- 
cellular substance  varies  ;  it  is  usually  scanty  and  homogeneous,  sometimes 
formed  of  delicate  interlacing  fibrilte  prolonged  from  the  protoplasm  of  the 
cells,  and  sometimes  of  homogeneous  bands.  The  blood-vessels  are  usually 
abundant,  and  in  many  instances  have  no  proper  wall.  They  are  lined  with 
rounded  endothelium  which  rests  directly  upon  the  cells  of  the  tumour. 
Hence  they  often  become  dilated  or  rupture  and  form  blood-cysts,  which  give 
rise  in  tumours  of  bone  to  pulsatile  expansion. 

Spindle-celled  sarcomata  are  composed  of  either  small  or  large  spindle-ceUs 
analogous  to  the  fibro-blasts  of  young  granula  tion  tissue  ;  they  possess  an  oval 
nucleus,  and  their  extremities  are  prolonged  into  a  more  or  less  delicate  fibre. 
The  cells  are  closely  approximated,  and  are  ranged  in  parallel  or  intersecting 
fasciculi  or  bundles.  Many  spindle-celled  sarcomata  show  a  partial  trans- 
formation into  fibrous  tissue.    The  protoplasm  of  the  cells  unites  to  form  a 
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coarse  stroma,  only  the  elongated  nuclei  remaining  visible,  as  maybe  observed, 
in  many  sub-periosteal  tumours  of  bones ;  or  the  protoplasm  is  prolonged 
into  filaments  which  unite  in  fasciculi  (fibro-sarcomata).  Such  tumours  can 
only  be  distinguished  from  fibromata  by  the  large  number  of  nuclei  present, 
the  imperfect  development  of  the  fibrous  tissue,  their  succulence  and  relatively 
rapid  growth. 

Myeloid  Sarcomata  occur  almost  exclusively  as  central  tumours  of  bones 
— rarely  sub-periosteal — and  in  the  gum  as  epulis.  They  are  characterised 
by  the  presence  of  irregular  multi-nucleated  masses  of  granular  protoplasm 
(giant-cells)  the  physiological  prototype  of  which  is  the  osteoclast.  They 
are  associated  either  with  round  or  spindle  cells,  or  both,  and  transitions 
from  the  round  to  giant-cells  may  be  observed  (fig.  7).  A  section  has,  in 
parts  or  over  the  whole  surface,  a  peculiar  maroon-red  tint,  by  which  the 
nature  of  the  tumour  may  be  recognised. 


Fig.  7. — Sarcoma. 


Many  sarcomata  of  bone  undergo  partial  transformation  into  cartilaginous 
or  osseous  material.  In  the  former  (chondro-sarcoma)  the  intercellular  sub- 
stance is  abundant  and  hyaline,  and  becomes  chondrified.  The  latter  (cal- 
cifying or  osteo-sarcomata)  are  composed  either  of  round  or  spindle  cells. 
The  round  cells  are  enclosed  each  in  a  mesh  of  a  delicate  fibrous  reticulum 
in  which  lime-salts  are  deposited.  The  process  is  analogous  to  the  calcifica- 
tion of  the  imperfectly  formed  fibrillar  matrix  of  bone  sometimes  observed  in 
rickets,  and  in  callus.  In  osteo-sarcoma  the  secondary  growths  in  lymphatic 
glands  and  internal  organs  are  also  calcified. 

MyxO'Sarcoma. — Some  tumours  of  the  breast,  parotid  gland,  testicle, 
and  rarely  of  the  periosteum,  have  a  white,  translucent,  gelatinous  aspect 
due  to  mucoid  metamorphosis.  Under  the  microscope  they  show,  in  varying 
proportions,  branched  and  round  cells,  which  stand  out  distinctly  in  an  abun- 
dant homogeneous  stroma  (fig.  7).    Only  a  portion  of  the  growth  may  have 
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undergone  this  change,  the  remainder  being  composed  of  ordinary  round 
or  spindle-celled  tissue. 

Alveolar  Sarcoma  is  another  sub-variety,  clinically  unimportant,  and  is 
found  in  bone,  muscle,  and  subcutaneous  tissue.  The  cells  are  large,  round, 
and  not  unlike  epithelium  ;  they  form  either  small  masses  in  alveoli,  bounded 
by  delicate  bands  of  fibrous  tissue  ;  or,  more  often,  each  cell  is  enclosed  in  a 
mesh  of  a  fibrous  network. 

Melanotic  Scvrcoma. — These  present  characteristics  pathologically  and 
clinically  midway  between  the  sarcomata  and  cancers.  They,  for  the  most 
part,  originate  in  moles  of  the  skin  and  in  the  choroid  of  the  eye,  and  have 
also  been  observed  on  the  vulva,  hard  palate,  and  growing  from  the  matrix 
of  the  nails.  They  are  extremely  common  in  white  horses.  In  colour  they 
are  black  or  sepia-brown ;  and  a  section  may  be  pigmented  uniformly  or  only 
in  small  parts,  the  .remainder  resembling  medulla.  Histologically  they 
usually  have  a  more  or  less  marked  alveolar  structure,  the  stroma  being 
scanty.  The  cells  in  cutaneous  tumours  are  round  or  irregular  from  pressure, 
often  of  large  size,  and  may  have  an  epithelial  aspect  ;  they  are  sometimes 
mingled  with  spindle  cells.  The  tumours  of  the  choroid  are  commonly  com- 
posed of  spindle  cells. 

The  pigment  is  deposited  in  granules  within  the  cells ;  and,  to  a  smaller 
extent,  lies  free  in  the  stroma. 

Individual  cases  of  melanotic  sarcoma  vary  greatly  in  malignancy.  In 
the  majority,  the  prognosis  is  exceedingly  bad.  Shortly  after  the  appearance 
of  the  tumour,  small,  pigmented,  secondary  nodules  are  seen  in  neighbouring 
parts  of  the  skin,  and  the  nearest  lymphatic  glands  become  affected,  the  growth 
sometimes  extending  directly  in  lines  along  the  lymphatic  channels.  With- 
in a  brief  space  dissemination  takes  place  in  internal  organs,  the  liver  being 
-a  favourite  site  for  them;  and,  in  some  instances,  the  skin  over  the  whole 
body  is  dotted  with  the  growths.  On  the  other  hand,  melanotic  tumours, 
having  the  same  general  appearances,  may  grow  slowly,  and  not  recur  even 
after  a  tardy  removal. 

From  the  foregoing  account  it  may  be  noted  tliat  the  melanotic  sarco- 
mata of  the  skin  closely  approach  the  cancers,  in  that  they  possess  an 
alveolar  structure,  often  an  epithelioid  type  of  cell,  and  in  the  fact  that  they 
originate  in  connection  with  a  structure — the  skin  (itself  pigmented) — de- 
rived from  epiblast.  And  further,  as  in  cancers,  the  lymphatic  glands  are 
early  affected.  It  may  subsequently  be  shown  that  those  attributed  to  the 
choroid  really  spring  from  the  pigmentary  layer  of  the  retina,  which  is  also 
of  epiblastic  origin. 

I  have  myself  observed  in  two  instances  melanotic  tumours  continuous 
with  tap-like  ingrowths  of  the  epidermis,  as  in  epithelioma  ;  and  for  these 
reasons  am  impelled  to  believe  that  these  tumours  are  really,  in  many 
instances,  cancers  originating  in  patches  of  imperfectly  developed  skin,  such 
as  moles. 

Simple,  circumscribed,  melanotic  masses. — A  very  remarkable  and  rare 
disease  has  been  described  under  this  name,  in  which  innumerable,  weU- 
defined  masses  of  black  pigment  are  formed  simultaneously  in  many  organs 
and  structures.  The  primary  focus  of  infection  often  cannot  be  ascertained. 
The  nodules  vary  in  dimension  from  a  microscopic  grain  to  the  size  of  an  egg 
or  fist,  and  are  observed  in  the  subcutaneous  tissue,  peritoneum,  breast,  and 
in  the  muscular  substance  of  the  heart.    The  pigment-granules  constituting 
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the  masses  accumulate  in  the  cells  of  the  normal  tissues,  namely,  in  the 
connective-tissue  cells,  muscular  fibres,  and  epithelium  ;  these  are  destroyed, 
and  the  tissues  are  replaced  by  a  nodule,  or  a  tumour  softened  at  the  centre, 
there  being  no  trace  of  a  cellular  new-formation,  such  as  exists  in  melanotic 
sarcoma  and  cancer.  The  disease  in  man  proves  fatal  in  a  few  months ;  whilst 
in  horses,  in  which  it  is  common,  its  progress  is  slow. 

Lyvipho-sarcoma. — This  must  not  be  confounded  with  lymphadenoma.  It 
is  a  variety  of  round-celled  sarcoma,  originating  in  a  lymphatic  gland,  ex- 
tending by  contact  to  a  whole  group  and  to  neighbouring  chains,  but  never, 
like  lymphadenoma,  involving  simultaneously  the  whole  lymphatic  system. 
The  disease  not  unfrequently  attacks  the  mediastinal  glands,  spreads  along 
the  bronchi  into  the  lungs,  and  involves  the  pericardium.  The  morbid  growth 
is  medullary  in  character,  but  rather  firm,  and  yields  a  milky  juice.  The 
microscopic  structure  presents  a  rough  resemblance  to  the  cortical  portion 
of  a  lymphatic  gland,  the  chief  part  consisting  of  lymphoid  cells,  arranged  in 
rounded  masses  or  in  irregular  cylinders  lying  in  the  meshes  of  a  coarse, 
fibrous  stroma.  A  reticulum,  such  as  is  found  in  lymphadenoma,  does  not  exist. 

Glioma,  or  gliosarcovia,  is  a  variety  of  connective-tissue  tumour  arising 
irom  the  neuroglia  of  the  brain,  retina,  and,  in  rare  instances,  the  spinal  cord. 
It  is  commonest  in  the  retina  of  children,  and  springs  probably  from  the 
granular  layers.  Eetinal  gliomata  are  composed  of  small  round  cells  united 
by  a  scanty  homogeneous  or  fibrillar  intercellular  "'substance.  In  those  of 
the  central  nervous  system  the  protoplasm  of  the  cells  gives  oft'  prolongations, 
which  are  continuous  with  a  felting  of  delicate  fibrils. 

In  the  central  nervous  system  these  growths  appear  as  white,  or  pinldsh, 
ill-defined  masses,  firmer  than  the  surrounding  brain-tissue  into  which  they 
merge  insensibly.  Usually  they  are  situated  in  the  convolutions,  and  are 
solitary,  but  occasionally  multiple.  Although  they  possess  the  features  of 
local  malignancy,  they  do  not  give  rise  to  metastasis  in  distant  organs  ;  in 
this  respect,  however,  glioma  of  the  retina  is  distinctly  worse,  being  very 
prone  to  recur  locally. 

Myo-  or  Ehabdo- Sarcoma. — Mixed  tumours  composed  of  round  cells  and 
striped  muscle,  have  been  observed  in  infants  or  young  children.  They  are 
adherent  to  and  sometimes  infiltrate  the  substance  of  the  kidney,  and  in 
some  instances  have  involved  both  organs.  Similar  growths  occur  in  the 
testicle ;  and  both  striped  and  unstriped  muscle  not  rarely  are  present  in 
cystic  sarcomata  of  that  organ.  In  the  rliabdo- sarcomata  the  muscle  takes 
the  form  of  transversely  striated  fibrils,  or  of  elongated  spindle-cells,  also 
striated. 

Adeiio- Sarcoma. — Certain  sarcomata  of  glands,  as  the  breast,  parotid, 
and  testicle,  contain  a  variable  amount  of  the  normal  gland-tissue  distributed 
throughout  their  substance.  The  sarcoma-tissue  originates  in  the  stroma  of 
the  organ,  expands  and  stretches  out  the  gland-tissue,  the  epithelium  of 
which  must  therefore  grow  to  cover  the  increased  surface,  but  otherwise  there 
is  probably  no  new-formation.  Certain  of  the  ducts  or  gland-tubules  are 
obliterated,  and  the  intervening  portions  may  be  dilated,  and  form  cysts,  into 
which,  in  the  breast  and  sometimes  the  testicle,  rounded  masses  of  sarco- 
matous stroma  protrude.  Adeno-sarcomata  may  be  made  up  of  almost  any 
form  of  sarcoma-tissue  ;  but  the  stroma  is  commonly  composed  of  round  or 
stellate  cells  with  a  large  proportion  of  fibrillar  connective  tissue  (fig.  8). 

Cylindroma. — This  name  is  given  to  peculiar  neoplasms  of  rare  occur- 
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rence,  and  mostly  sarcomata.  Their  chief  distinguishing  feature  is  the  pre- 
sence of  intersecting  hyaHne  bands  and  eyUnders,  which  are  produced  either 
by  mucoid  degeneration  of  strands  of  cells,  or  by  greatly  thickened  blood- 
vessels, the  sheaths  of  which  have  undergone  hyaline  change.  The  latter 
condition  is  more  often  observed  in  cerebral  tumours.  A  somewhat  similar 
appearance  is  met  with  in  growths  of  nerve-plexuses,  as  the  pes  anserinus, 
in  which  the  cylinders  result  from  thickening  of  the  endoneurium. 

Endotlieliomata  are  growths  arising  from  the  endothelial  linings  of 
various  cavities  of  the  body,  and  of  the  blood-vessels.  Endothelium  being 
derived  from  mesoblast  and  belonging  to  the  connective  tissue,  these 
growths  must  be  included  in  the  connective-tissue  series. 

Psammoma,  or  angeiolithic  sarcoma,  originates  in  connection  with  the 
membranes  of  the  brain  and  spinal  cord.  It  is  characterised  by  the  presence 
of  spheres,  usually  calcified,  resembling  in  structure  and  mode  of  formation 
the  brain-sand  of  the  choroid  plexus.  The  spheres  are  united  by  fibrous 
tissue,  and  are  sometimes  arranged  in  a  dendritic  fashion.  They  are  com- 
posed of  very  large  and  thin  endothelial  plates,  disposed  in  concentric  laminae, 
and,  according  to  Cornil  and  Eanvier,  are  formed  by  buds  springing  from 
the  walls  of  blood-vessels,  which  are  numerous.  Presumably  the  cells  are 
derived  from  the  endothelium  of  the  blood-vessels.  In  their  clinical  character 
these  tumours  are  innocent. 

General  characteristics  of  sarcomata. — Great  variations  exist  in  their 
physical  characters.  The  majority  have  a  well-defined,  rounded,  and  at 
times  a  largely  nodulated  outline  ;  and  many  are  distinctly  encapsuled. 
Some  of  the  softer,  round-celled  forms  infiltrate  like  cancer.  Their  con- 
sistence includes  every  grade,  from  that  of  soft  brain-tissue,  or  jelly,  to  that 
of  a  fibroma  ;  in  colour  they  are  creamy  or  pearly  white,  and  often  blotched 
with  various  shades  of  red,  yellow,  and  brown,  produced  by  changes  in 
extravasated  blood.  The  section  is  uniform,  homogeneous,  faintly  fibrillar 
or  distinctly  fasciculated.  Some  indication  of  the  structure  may  be  obtained 
from  the  naked-eye  character.  Thus  the  round-celled  growths  are  usually 
soft,  medullary,  or  semi-gelatinous  ;  the  spindle-celled  have  a  smooth,  rather 
firm,  homogeneous  section,  and  a  few  faint,  fibrous  bands  only  can  be  traced 
on  their  surface,  or  they  may  be  distinctly  fascicular.  The  appearances  of 
some  of  the  special  varieties  have  already  been  described. 

Modifications  result  from  the  various  forms  of  degeneration  affecting  a  part 
or  the  Avhole  of  the  mass,  i.e.  mucoid,  fatty,  or  caseous  ;  or  from  hjemorrhage 
and  cyst-formation.  When  the  skin  gives  way  over  a  sarcoma  it  usually 
protrudes  as  a  red,  soft  mass  of  granulation-tissue.  The  duration,  progress,, 
and  malignancy  of  these  tumours  offer  as  much  diversity  as  their  physical 
characters.  Soft,  medullary,  rapidly-growing  neoplasms,  and  the  melano- 
mata,  are  the  most  malignant,  sometimes  killing,  from  generalisation  of  the 
growth  in  internal  organs,  within  a  few  months.  At  the  other  extreme  the 
spindle-celled  sarcomata  of  the  skin  and  the  fibro-sarcomata  grow  exceed- 
ingly slowly  ;  but  they  are  prone  to  recur  near  the  cicatrix,  again  and 
again  after  removal,  and  five  or  six  operations  may  be  performed  before  the 
patient  succumbs  from  exhaustion,  or  dissemination  of  the  growth.  Such 
tumours  were  formerly  described  as  'recurrent  fibroids.'  As  regards  pro- 
gnosis, the  rapidity  of  growth,  consistence,  and  locality  are  of  more  importance 
than  the  microscopic  structure.  Of  this  it  may  broadly  be  said,  that  the 
elementary  round,  and  spindle-celled  growths,  especially  the  former,  are 
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more  malignant  than  those  in  which  there  is  an  attempt  to  organise  and 
form  fibrous  tissue. 

LocaHty  is  a  most  important  element,  sarcomata  of  the  testicle  being, 
for  example,  much  more  malignant  than  those  of  the  breast.  Of  tumours  of 
bone,  the  myeloid  are  by  far  the  least  malignant — probably,  in  great  part, 
because,  being  usually  central,  they  are  enclosed  by  an  osseous  capsule. 

The  mode  of  generalisation  of  sarcoma  differs  essentially  from  that  of 
cancer  ;  in  the  former  the  blood-vessels  are  numerous,  thin-walled,  often  mere 
channels  in  the  growth,  and  thus  the  conditions  are  most  favourable  for 
the  escape  of  its  elements  into  the  veins,  whence  they  are  carried  into  the 
heart,  lungs,  and  other  viscera  ;  while,  in  the  latter,  secondary  growths  first 
appear  in  the  nearest  chain  of  lymphatic  glands,  and  from  these  the  tumour- 
elements  pass  into  the  blood-stream.  But  it  is  erroneous  to  suppose  that  the 
glands  are  never  affected  in  sarcoma,  for  in  growths  of  the  testicle  and  tonsil 
it  is  the  rule  (Butlin).  Glands  are  also  often  involved  by  contiguity,  when 
the  growth  originates  near  them,  as  in  tumours  of  the  ilium.  An  out- 
growth from  a  sarcoma  may  project  into,  and  grow  for  a  great  distance  along, 
a  vein.  In  a  mixed-celled  sarcoma  of  the  forearm,  I  found  a  prolongation 
extending  for  some  distance  along,  and  occluding  one  of  the  veins  at  the 
bend  of  the  elbow. 

Epithelial-Tissue  Tumours 

This  large  and  important  group  comprises  tumours  derived  from  the  epi- 
thelium of  the  surfaces  and  glands  of  the  body  ;  and  which,  speaking  broadly, 
originate  from  the  epi-  or  hypo-blast.  It  need  scarcely  be  remarked  that 
these  tumours  are  composed  of  both  epithelium  and  connective  tissue  ;  in 
fact,  in  some,  the  latter  preponderates,  as  in  contracting  scirrhus ;  but  it  is 
the  epithelium  which  takes  the  initiative  in  growth,  and  gives  to  the  tumour 
its  special  character. 

These  neoplasms  are  divided  clinically  into  two  groups — the  innocent 
and  the  malignant.  To  the  former  belong  papilloma  and  adenoma,  to  the 
latter  carcinoma. 

Papillomata 

The  simplest  are  merely  overgrowths  of  the  normal  papillfe  of  the  skin  or 
mucous  membrane,  each  consisting  of  a  central  stem  of  connective  tissue, 
containing  capillaries,  and  covered  on  the  surface  by  a  thickened  layer  of 
cuticle,  which  at  the  end  may  be  prolonged  into  a  point.  Such  papillomata 
occur  frequently  upon  the  skin  and  tongue. 

Others  are  composed  of  a  series  of  minute  outgrowths,  subdivided  at  their 
tips  (compound  papilloma).  Others  again,  in  the  bladder,  form  branched  or 
dendritic  masses,  covered  with  columnar  epithelium  (villous  growths ) ;  while 
those  that  occur  in  the  ducts  of  the  breast,  and  in  ovarian  and  parovarian 
cysts,  are  more  complex  still,  the  interstices  between  the  papillfe  being 
prolonged  downwards  as  glandular  tubules. 

The  external  form  and  consistence  necessarily  vary  very  greatly,  even  in 
those  springing  from  the  same  structure.  For  example,  warts ;  fleshy,  vascular 
verruciP  ;  and  even  long,  spiral  horns — composed  of  closely-packed  cornified 
papillae- — may  appear  upon  the  skin.  The  cause  is  usually  some  irritant,  and, 
therefore,  papillomata  are  often  multiple,  as  in  the  case  of  warts  on  butchers' 
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hands  and  of  the  verrucfe  which  are  associated  with  discharges  from  the  gene- 
rative organs.  In  some  cases  this  is  so  striking  that  a  local  infection  has 
been  suggested  as  the  cause  ;  and  various  forms  of  bacilli,  and  psorospermi8& 
have  been  described  m  connection  with  them. 

Adenomata 

Adenomata  are  hyperplasias  of  gland-tissue  of  which  the  epithelium  pre- 
sents the  regular  and  orderly  arrangement,  reproduces  the  general  form,  and 
does  not  overstep  the  general  limits  of  the  gland  m  which  they  originate.. 


Ar?ei20- sarcoma 


Fig.  8. — Adenoma. 


Clinically,  they  are  always  innocent,  but  so  closely  do  the  so-called  adeno- 
carcinomata  resemble  them  histologically,  that  it  is  rather  by  their  general 
characters  and  limits  than  by  their  microscopic  structure  that  they  may  be 
distinguished  m  some  instances  ;  for  example,  the  true  adenomata  of  the 
intestine  never  pass  beyond  the  mucosa,  while  the  cancers  extend  through 
it,  penetrate  the  muscular  coat,  and  even  involve  adjacent  organs.  Adenomata 
are  described  as  tubular,  acinous,  and  follicular,  according  to  the  type  of 
gland-tissue.  They  occur  in  the  breast,  intestine,  cutaneous  glands,  ovary, 
thyroid,  parotid,  liver,  and  kidney. 

Physical  characters. — In  the  breast  and  skin  they  are  nodulated,  encap- 
suled,  and  freely  movable  ;  in  the  uterus  and  intestme  they  form  polypoid 
outgrowths  ;  in  other  organs,  as  in  the  ovary,  they  may  involve  the  entire 
structure.  Cysts  are  frequently  present,  being  formed  either  from  gland- 
tubules,  01  from  closed  folhcles,  as  in  the  ovary  and  thyroid. 
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Microscopically  the  simplest  form  is  the  common  mucous  polypus  of  the 
rectum,  which  is  composed  of  tortuous  branching  tubules  lined  with  a  single 
layer  of  columnar  epithelium,  and  whose  architype  is  the  Lieberkiihn's  crypt. 
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Fig.  9— Carcinoma.    («)  Cell-nests. 


The  stroma  is  soft,  cedematous,  and  made  up  of  a  fibrillar  tissue  with  stellate 
and  round  cells.  The  common  statement  that  adenomata  do  not  secrete  is 
erroneous,  for  the  tubules  of  rectal  polypi  pour  out  quantities  of  mucus,. 
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and  many '  goblet  cells  '  may  always  be  observed  ;  and  in  a  specimen  of  fibro- 
adenoma of  the  breast,  removed  soon  after  lactation,  I  found  a  quantity  of  milk 
which  exuded  from  the  section.  In  fibro-adenoma  of  the  breast,  the  gland- 
tissue  takes  the  form  of  elongated,  curved,  narrow  cul-de-sacs,  probably 
elongated  acini,  or  of  ducts  cut  across  or  terminating  in  trefoil-shaped  alveoh. 
The  new  formation  of  gland-tissue  is  often  inconsiderable,  and  it  would 
appear  as  if  that  of  a  mammary  lobule  were  merely  stretched  out  and 
deformed  by  a  growth  of  connective  tissue. 

Cutaneous  adenomata  are  of  two  kinds,  the  sudoriparous  and  sebaceous. 
The  former  are  composed  of  tortuous  columns  of  small  spherical  epithelium  ; 
the  latter  of  gland-tissue  of  an  acinous  type,  the  acini  being  filled  with  fatty 
matter  and  epithelial  cells.  Both  form  freely  movable,  firm  tumours,  having 
a  lobulated  structure,  and  they  are  prone  to  undergo  calcareous  degenera- 
tion.   The  sebaceous  adenomata  are  usually  situated  on  the  scalp. 

Carcinoma 

Carcinomata  are  overgrowths  of  the  epithelial  linings  and  glands  of  the 
body,  which  spread  indefinitely  by  infiltration  through  contiguous  structures, 
and  are  prone  to  affect  early  the  lymphatic  glands  by  transference  of  their 
elements  along  the  lymph-channels.  Those  originating  in  glands  offer  an 
irregular,  disordered,  and  rudimentary  resemblance  to  the  mother  gland ; 
sometimes  it  is  closer,  but  the  likeness  is  never  so  exact  as  in  the  adenomata, 
the  arrangement  of  the  cells  being  less  regular,  with  no  attempt  at  the  for- 
mation of  a  basement  membrane.  Some  of  the  clinical  difterences  have 
already  been  alluded  to. 

Cancers  are  divided  anatomically  into  groups,  in  accordance  with  the 
nature  of  their  epithelium.  , 

Squamous  epithelioma,  for  example,  springs  from  the  stratified  epithe- 
lium of  the  skin  and  mucous  membrane  ;  cylinclrical-cellecl,  from  the  colum- 
nar epithelium  of  the  mucous  tracts  and  glands  ;  and  siJheroidal-celled,  from 
that  which  lines  secreting  structures  in  the  breast,  kidney,  testicle,  &c. 

Squamous-celled  epitheliomata. — These  form  flattened,  superficial,  or 
more  deeply  infiltrating  growths  on  surfaces  lined  by  squamous  or  tran- 
sitional epithelium.  They  often  spring  from  a  crack  or  papilloma,  an  old 
ulcer,  a  scar,  or  a  patch  of  epithelium  thickened  by  long-standing  inflam- 
mation. 

The  superficial  outgrowth  or  hypertrophy  of  epithelium  constituting  a 
wart  or  papilloma  is  sometimes  followed  by  an  ingrowth  of  the  deeper  layers, 
as,  for  example,  in  chimney-sweep's  cancer.  However  arising,  the  earliest 
change  is  an  elongation  of  the  inter-papillary  processes  of  epithelium,  and  an 
infiltration  of  the  corium  or  mucosa  with  leucocytes.  The  processes  continue 
to  grow  downwards  as  tap  or  finger-like  prolongations,  and  soon  are  studded 
with  cell-nests  ;  finally,  the  normal  boundary  between  the  epithelium  and 
sub-epithelial  connective  tissue  is  broken  down,  and  the  growing  cells  are 
merged  in  the  subjacent  connective  tissue,  which  is  infiltrated  with  leucocytes. 
The  epithelioma  may  then  be  said  to  be  definitely  formed.  The  growth  now 
extends  in  the  direction  of  least  resistance,  namely,  along  the  connective- 
tissue  interspaces ;  and  nuclei  are  carried  with  the  lymph-stream  into  the 
lymphatics.  A  general  infiltration  or  injection  of  the  connective  tissue  inter- 
spaces and  lymphatics  results,  composed  of  tortuous  columns  and  rounded 
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masses  of  epithelium.  In  epitlieliomata  of  the  tongue,  skin,  and  some  other 
parts,  the  central  cells  of  the  tap-like  prolongations  from  the  surface  and  of 
the  deeper  masses,  become  cornified,  so  that  a 
transverse  section  shows  a  number  of  concen- 
tric laminfe  bounded  by  a  layer  of  epithelium, 
like  the  rete  mucosum.  These  are  the  epi- 
dermic globes,  cell-nests,  or  birds'-nests.  But 
other  smaller  concentric  whorls  are  interspersed 
irregularly  tlioroughout  the  growth,  and  perhaps 
may  more  strictly  be  termed  cell-nests  ;  they  are 
much  smaller  than  the  epidermic  globes,  and 
are  composed  of  a  few  plump,  central  cells, 
imdergoing  proliferation,  surrounded  by  two  or 
three  layers  of  small,  flattened  cells  (fig.  9). 

Ulceration  usually  occurs  through  breaking 
down  of  the  superficial  portions  of  the  neoplasm. 
The  surface  of  the  ulcer,  whether  it  fmigates 
or  is  excavated,  is  surrounded  by  a  raised, 
hardened,  often  sinuous  edge,  and  its  base  is  indurated  in  proportion  to  the 
depth  of  the  infiltration.  At  times  the  surface  is  papillary,  or  is  covered 
with  thickened  epithelium  as  in  growths  on  the  heel ;  and  even  an  extensive 
epithelioma  of  the  tongue  may  present  no  ulceration.  The  lymphatic  glands 
are  involved  very  early  in  the  disease,  and  if  left  alone  its  duration  may  be 
only  a  matter  of  months.  Death  supervenes  from  exhaustion,  consequent 
on  the  local  effects  of  the  disease,  and  from  cachexia,  resulting  from 
secondary  growths  in  internal  organs. 

The  chief  seats  of  epithelioma  are  the  junctions  of  skin  and  mucous 
membrane — as  the  lower  lip,  anus,  and  vaginal  orifice  ;  parts  especially  ex- 
posed to  irritation,  as  the  tongue  ;  various  parts  of  the  skin,  the  glans  penis, 
the  palate,  posterior  wall  of  larynx,  vocal  cords,  oesophagus,  cervix  uteri,  and 
urinary  bladder.  In  the  latter  organ  it  often  produces  soft  papillary  or 
vegetative  outgrowths. 

Boclent  ulcer,  rodent  epitheliovia,  cancroid  of  tlie  shin. — These  names 
are  given  to  an  exceedingly  chronic,  slowly-growing  form  of  epithelioma 
affecting  the  upper  part  of  the  face  of  people  advanced  in  years.  Its  favourite 
sites  are  the  external  canthus,  the  side  of  the  nose,  and  temple.  The  disease 
first  appears  as  a  slight  thickening  of  the  skin,  which  spreads  as  a  flattened, 
slightly-raised,  superficial  nodule,  of  which  the  centre  becomes  abraded.  An 
ulcer  results,  having  a  smooth,  dry,  pinkish-red  surface,  which  spreads,  with 
a  slightly-raised,  rounded,  firm  border.  Exceptionally,  the  centre  of  the 
nodule  remains  smooth,  pale,  and  cicatricial,  while  the  growth  continues  to 
extend  at  its  periphery. 

Histologically,  rodent  epithelioma  is  made  up  of  rounded  or  lobulated 
masses  of  very  small,  round,  or  slightly  flattened  cells,  usually  invading  only 
the  corium.  Cell-nests  with  cornification  are  absent,  except  occasionally  in 
the  thickened  superficial  epithelium  covering  the  edges.  In  sections  of 
growths  before  ulceration  has  taken  place,  the  epidermis  sometimes  forms 
an  unbroken  layer,  and  has  no  connection  with  the  imderlying  characteristic 
neoplasm.  The  sebaceous  glands  in  the  neighbourhood  are  enlarged,  un- 
dergoing transformation  into  the  small-celled  growth,  in  which  the  sheaths 
■of  the  hair-folhcles  are  also  involved.    There  can,  therefore,  be  no  question 


Fig.  10. — Epithelioma  of  stump, 
of  two  years'  standing,  from  a 
man,  a;t.  58. 
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that  this  peculiar  neoplasm  springs  from  the  sebaceous  glands  and  hair- 
sheatbs,  and  not  from  the  epithelium  of  the  surface.  It  is  placed  above  the 
convolutions  of  the  sudoriparous  glands.  The  disease  may  exist  for  years,, 
producing  by  its  extent  great  disfigurement,  and  even  destroying  the  bones 
of  the  skull  and  face  ;  but  it  never  implicates  the  glands.  There  is  a  great 
tendency  to  local  recurrence  after  removal. 

Cylindrical-celled  cancer,  or  epithelioma,  is  the  common  form  of  morbid 
growth  met  with  in  the  alimentary  canal,  from  the  cardiac  orifice  of  the 
stomach  to  an  inch  above  the  anus  ;  below  this  point  squamous-celled  epithe- 
lioma occurs.  It  is  also  observed  in  the  mucous  membrane  of  the  body  of 
the  uterus  and  in  the  bronchial  tubes.  In  minute  structure  these  neoplasms- 
form  a  more  or  less  close  reproduction  of  gland-tissue  after  the  type  of  the 
tubular  mucous  gland.  They  are  made  up  of  a  number  of  cylinders  and 
alveoli  lined  with  cyUndrical  epithelium,  and  result  from  a  growth  down- 
wards of  the  mucous  glands  into  the  mucosa.  This  becomes  in  consequence^ 
greatly  thickened  and  upraised  ;  subsequently  the  growth  extends  through 
the  muscular  coat,  which  on  section  appears  much  increased  in  breadth.. 
So  close  a  likeness  in  many  cases  does  the  new  formation  bear  to  gland-tissue,, 
that  cylindrical-celled  cancer  is  classed  by  Continental  pathologists  of  high 
repute  among  the  adenomata,  notwithstanding  its  malignancy.  But  in 
some  tumours,  not  otherwise  differing  in  type,  the  cells  retain  the  young 
spheroidal  form,  and  are  distributed  in  solid  columns  or  rounded  masses,, 
instead  of  forming  a  lining  to  the  alveoli.  The  naked-eye  characters  offer  a 
great  variety  in  form  and  consistence.  A  large  number  are  firm  and  cicatricial,, 
and  the  disease  either  constitutes  a  distinct  tumour,  or  in  the  intestine  has 
the  appearance  of  a  limited  cicatricial  contraction.  Some  form  soft  medul- 
lary masses  fungating  into  the  intestine  ;  whilst  in  others  ulceration  is  the 
•prominent  feature,  adjoining  viscera — as  the  bladder  incases  of  cancer  of  the 
rectum — being  often  penetrated.  Excepting  rodent  epithelioma,  this  variety 
of  cancer  perhaps  exhibits,  the  slowest  progress.  Secondary  deposits  are 
found  in  the  mesenteric  glands  and  in  the  liver,  to  which  cancerous  emboli 
are  carried  by  the  portal  veins.  The  seats  of  predilection  are  the  cardiac  and 
pyloric  orifices,  the  sigmoid  flexure  and  rectum. 

Spheroidal-celled  Cancer. — This  occurs  in  the  breast,  testicle,  ovary,  nose,, 
and  palate.  The  common  cancer  of  the  breast  may  be  taken  as  an  example. 
This  takes  the  form  either  of  a  general  infiltration  of  the  gland,  or  of  a 
nodule,  the  physical  characters  of  which  are  detailed  elsewhere.  The  earlier 
stages  which  I  have  studied  in  chronic  mammary  indurations  do  not  differ 
essentially  from  those  of  epithelioma.  The  first  step  is  the  proliferation  of ' 
the  epithelium  hning  the  ducts  and  acini.  These  become  choked  and  the' 
surrounding  tissue  thickly  infiltrated  with  leucocytes.  Next  the  epithelium 
breaks  through  the  basement  membrane  and  grows  into  the  connective-tissue 
interspaces,  where  the  bulk  of  the  neoplasm  is  formed.  As  a  rule  the  true 
gland-tissue  has  already  undergone  atrophy.  A  reactive  new-formation  of 
connective  tissue  follows  the  inroads  of  the  epithelium.  If  dense  fibrous  tissue 
is  formed  in  abundance,  the  tumour  is  hard  and  scirrhous  ;  if  the  connective 
tissue  is  soft  and  small  in  quantity,  it  is  medullary.  Between  these  extremes 
every  grade  may  be  observed.  The  amount  and  distribution  of  the  epithe- 
lium offer  corresponding  variations.  In  scirrhus  it  is  scanty,  the  cells  are 
small  and  arranged  in  elongated  groups  (alveoli),  between  the  broad  fibrous: 
bundles.   In  softer  tumours  the  cells  are  large,  often  coalescent,  and  arranged! 
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in  long  chains  and  columns,  or  in  large  rounded  masses.  Rare  examples 
are  met  with  in  which  a  closer  likeness  to  gland-tissue  exists,  owing  to  the 
arrangement  of  the  cells  in  the  form  of  a  lining  to  the  alveoli. 

The  clinical  terms  hard  or  scirrhous,  soft  or  medullary,  have  lost  their 
pathological  significance  ;  the  difference  depends  on  the  relative  amount  of  the 
stroma  and  epithelium  respectively. 

Cancers  undergo  fatty,  mucoid,  and  colloid  metamorphosis.  The  fatty 
change  is  common  in  cancers  of  the  breast,  and  in  squamous-celled  epithelio- 
mata,  from  a  section  of  which  worm-like  masses  of  fatty  epithelium  may  be 
expressed.  Colloid  metamorphosis  (colloid  carcinoma)  occurs  in  growths  of 
the  stomach,  intestines,  ovary,  thyroid,  and  rarely  in  the  breast.  In  this 
change  drops  of  colloid  material  appear  in  the  protoplasm  of  the  epithelium, 
pressing  the  nucleus  to  one  side  and  distending  the  cell  in  the  form  of  a 
vesicle.  The  cell- wall  gives  way,  and  the  cells  merge  together  in  a  gelatinous 
mass.  In  the  alimentary  canal  these  often  constitute  exuberant  outgrowths, 
which  on  section  exhibit  to  the  naked  eye  large  alveoli  bounded  by  thin  bands 
of  stroma,  and  containing  soft,  white,  jelly-like  material. 

Cancers  of  the  breast  more  commonly  undergo  mucoid  metamorphosis, 
which  attacks  the  stroma.  The  epithelium  is  unaltered,  and  the  alveoli  are 
bounded  by  broad  transparent  hyaline  bands  of  connective  tissue.  A  section 
presents  a  uniform,  moderately  firm,  gelatinous  aspect.  Such  growths  are 
described  as  carcinoma  myxomatodes. 

The  chief  characteristics,  common  to  all  cancers,  are  as  follows  : — they 
form  infiltrations  which  spread  indefinitely  without  any  sign  of  boundary  or 
capsule.  On  section  a  reticulated  or  alveolar  appearance  may  usually  be  dis- 
tinguished with  the  naked  eye.  Their  alveolar  structure  is  marked  under  the 
microscope,  a  condition  not  met  with  in  any  other  form  of  malignant  tumour 
except  the  alveolar  and  melanotic  sarcomata.  A  scraping  of  the  surface 
yields  a  milky  juice.  This  cannot  be  obtained  from  soft  sarcomata  until 
they  have  been  kept  about  twenty-four  hours.  Cancerous  ulcers  resulting 
from  growths  in  the  skin  are  usually  crateriform,  with  infiltrated  edges. 

The  elements  of  the  disease  are  carried  directly  along  lymphatic  channels 
to  the  corresponding  group  of  glands,  from  which  general  dissemination  by 
the  blood  takes  place.  Among  organs  commonly  the  seat  of  secondary 
formations  are  the  liver,  lungs,  heart,  adrenals,  kidneys,  spleen,  and  the 
bones.  The  disease  also  spreads  by  contiguity  in  neighbouring  parts  and 
by  transference  along  the  lymphatics  ;  thus  in  a  case  of  contracting  scirrlius 
adherent  to  the  skin — in  which  there  were  one  or  two  nodules — an  injection 
of  Berlin  blue  permeated  the  alveoli  of  the  primary  growth  and  passed  into 
the  minute  lymphatics  of  the  skin,  demonstrating  the  direct  communication 
of  the  former  with  the  lymphatic  system.  The  blood-vessels  of  cancer 
ramify  in  the  stroma,  and  capillaries  never  penetrate  between  the  cells,  as  in 
sarcoma. 

The  largest  number  of  cases  occur  between  the  ages  of  41  and  50  ;  after 
that  they  gradually  diminish.  A  considerable  proportion  are  met  with  earlier 
in  life,  but  only  -4  per  cent,  before  the  age  of  20. 

Sarcoma  is  a  disease  of  an  earlier  period,  and  originates  for  the  most  part 
between  the  ages  of  15  and  35. 


PART  II 
GENEEAL  PATHOLOGY  OF  INJURIES 


CHAPTER  I 

THE  GENERAL  EFFECTS  OF  INJURY 

Shock 

Shock  is  the  effect  produced  upon  the  nervous  system  by  violent  stimula- 
tion of  peripheral  nerves  or  by  mental  emotion. 

Causes. — These  are  exciting  and  predisposing ;  but  the  latter  are  in 
many  instances  so  important  that  the  distinction  between  them  can  hardly 
be  maintained. 

The  immediate  cause  is  usually  the  excessive  stimulation  of  a  number  of 
sensory  nerves,  as  in  extensive  burns  or  when  a  limb  is  crushed ;  but  the 
seat  of  injury,  the  mode  of  infliction,  the  surrounding  conditions,  the  age, 
sex,  and  temperament  of  the  patient,  and  particularly  the  amount  of  blood 
lost,  are  of  very  great  importance. 

Injuries  of  the  abdomen,  urethra,  and  testis  are  especially  liable  to  be 
followed  by  shock.  The  effect  of  a  blow  upon  the  epigastrium,  of  the 
passage  of  a  catheter,  and  of  violent  squeezing  of  the  testis,  is  well  known  ; 
the  most  typical  examples  are  produced  in  this  way,  and  sometimes  they  are 
so  severe  as  to  prove  fatal. 

Concussion  of  the  brain  may  be  regarded  as  a  form  of  shock,  modified  by 
the  predominance  of  certain  special  and  local  effects.  Division  of  the  cord 
in  castration  ;  section  of  the  bone  in  amputations  ;  blows  upon  the  cardiac 
region ;  and,  still  more,  injuries  to  the  heart  itself,  are  not  uncommonly 
followed  by  a  very  severe  description. 

Loss  of  blood,  if  sudden,  may  of  itself  cause  the  most  severe  shock,  and  in 
all  cases  is  a  very  grave  addition.  Exposure  to  cold  during  operations  renders 
a  patient  especially  liable  to  it,  particularly  when  ether  is  used.  Mental 
emotion  is  of  the  highest  importance  ;  of  itself  it  is  sufficient  to  produce 
a  fatal  result,  and  in  all  cases  it  is  a  very  powerful  element.  In  railway 
accidents,  for  example,  and  in  earthquakes,  shock  is  especially  severe  ;  it  may 
cause  death  without  any  discoverable  lesion,  and  not  only  immediately  from 
intense  emotion,  but  later,  after  some  days  or  weeks,  from  gradual  failure 
of  power.  The  nervous  system  is  so  profoimdly  affected  that  it  is  unable 
to  recover  itself ;  one  single  stimulus  has  left  upon  it  an  overpowering  im- 
pression. 

Those  who  are  worried  and  anxious  suffer  more  severely  than  others, 
and  nothing  is  more  disastrous  than  the  conviction  that  an  operation  will  be 
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fatal.  On  the  other  hand,  in  great  excitement,  or  intense  mental  preoccu- 
pation, not  only  shock,  but  even  pain  is  not  felt,  at  least  for  the  time. 
Afterwards,  owing  to  exliaustion,  reaction  is  usually  more  severe. 

In  children  the  element  of  mental  emotion  is  much  less  prominent,  and 
unless  there  has  been  severe  hfemorrhage  or  prolonged  exposure  to  cold  (both 
of  which  they  stand  very  badly),  they  suffer  much  less  than  adults.  Prob- 
ably too,  this  is  one  of  the  reasons  why  the  shock  in  amputations  for  disease 
is  so  much  less  than  it  is  in  a  primary  operation.  Old  people  are  usually 
affected  very  slightly ;  but  when  it  does  occur  in  them  it  is  very  grave. 

No  pathological  lesion  has  ever  been  found ;  even  the  condition  of  the 
heart  is  not  constant,  although  it  is  usually  flaccid  and  relaxed.  The  change 
is  essentially  a  molecular  one  ;  the  energy  of  the  active  tissues,  especially  the 
nerves  and  muscles,  suffers  the  most  extreme  depression  ;  they  are  incapable 
of  putting  out  any  force,  or  of  producing  the  amount  of  heat  requisite  to 
maintain  the  temperature  of  the  body  ;  the  power  of  doing  work  of  any  kind 
is  lost. 

Those  are  most  liable  to  suffer  from  it  whose  nervous  system  is  already 
in  what  must  be  called,  for  want  of  a  better  term,  a  state  of  depression, 
whether  this  is  due  to  natural  temperament,  or  to  cold,  exposure,  fatigue, 
violent  emotion,  loss  of  blood,  or  other  accidental  conditions. 

Symptoms. — Two  varieties  of  shock  are  described,  the  one  characterised 
Ijy  extreme  depression,  the  other,  which  is  much  the  more  rare,  by  great 
excitement.  Upon  what  the  difference  depends,  why  one  form  should  occur 
and  not  the  other,  is  not  known. 

In  the  ordinary  form  the  patient  lies  perfectly  quiet  with  the  eyelids  half- 
closed,  and  the  limbs  in  the  position  that  chance  may  have  placed  them  ; 
conscious,  but  paying  no  attention  to  anything  around ;  able  to  speak 
feebly  and  slowly,  but  entirely  incapable  of  any  mental  eifort.  The  face  has 
lost  all  expression  ;  the  skin  is  cold,  pale,  and  clammy,  that  on  the  fore- 
head often  being  covered  with  perspiration  ;  the  pulse  is  frequent,  generally 
more  or  less  irregular  ;  the  artery  seems  to  collapse  and  empty  itself  between 
each  beat ;  the  respiration  is  shallow,  and  the  temperarture  far  below  normal 
— sometimes  as  much  as  three  or  four  degrees.  The  sphincter  ani  is  usually 
relaxed ;  urine,  if  the  bladder  is  full  at  the  time  of  the  accident,  is  retained ; 
but  afterwards,  for  many  hours,  the  secretion  stops  almost  altogether. 

In  the  worst  cases,  such  as  are  almost  certain  to  prove  fatal,  there  is  com- 
plete absence  of  the  sense  of  pain.  I  have  many  times  seen  patients  dreamily 
looking  on,  without  a  sign  of  intelligence,  while  broken  fi-agments  of  bone 
were  being  removed,  and  search  made  for  bleeding  arteries  in  limbs  that  had 
been  crushed  in  a  railway  accident. 

Vomiting  is  of  frequent  occurrence  ;  in  head  injuries  it  not  uncommonly 
inarks  the  onset  of  reaction,  and  in  a  few  moments  the  face  becomes 
flushed  and  the  pulse  regains  its  vigour  and  fulness.  In  other  cases  it 
may  either  occur  at  the  commencement,  when  it  is  of  comparatively  little 
significance,  or  later,  after  a  few  hours,  and  then  it  not  ancommonly  marks 
the  beginning  of  the  end. 

Shock  may  be  almost  instantaneously  fatal ;  I  have  known  death  occur 
within  five  minutes  from  puncturing  a  small  hydatid  cyst  in  the  liver  ;  or 
it  may  begin  more  gradually,  and  slowly  become  worse  and  worse  until  death 
ends  the  scene. 

The  otliCi.-  variety,  that  which  is  characterised  by  furious  excitement,  is 
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more  imcommon.  Its  onset  is  nearly  always  gradual ;  at  the  first  tliere  is 
some  groimd  for  hope,  and  the  general  condition  appears  not  altogether  im- 
satisfactory,  although  the  pulse  is  very  rapid  and  devoid  of  pov?er ;  very  soon, 
however,  the  patient  becomes  restless  and  begins  to  talk  volubly  and  in- 
coherently ;  delirium  sets  in  ;  the  limbs  are  thrown  wildly  about,  utterly 
regardless  of  pain ;  and  in  a  short  time  this  is  followed  by  a  condition  re- 
sembling furious  mania.    The  result  is  invariably  fatal,  from  collapse. 

Diagnosis. — Syncope  due  to  failure  of  the  blood-supply  of  the  brain 
rarely  causes  any  difficulty  ;  with  haemorrhage,  especially  when  it  is  internal, 
it  is  different.  In  many  cases  of  injury  to  the  abdominal  viscera  it  is 
practically  impossible  to  make  a  diagnosis,  the  two  are  so  often  asso- 
ciated. Given  a  case  of  severe  contusion  followed  by  collapse,  it  may  be 
due  to  shock  alone,  or  to  shock  complicated  by  hsemorrhage  from  rupture  of 
the  viscera,  or  tearing  of  a  mesenteric  artery  or  vein,  and  there  is  no  certain 
method  of  separating  one  condition  from  the  other.  Failure  of  sight  due  to 
anfemia  of  the  retina  ;  constant  yawning  or  deep  sighing  inspirations  ;  and 
throwing  the  arms  about  over  the  head,  are  very  suggestive  of  htemorrhage, 
but  nothing  more  ;  and  a  great  deal  of  blood  may  collect  in  the  abdominal 
cavity  without  causing  any  marked  degree  of  dulness. 

Prognosis. — The  condition  of  the  pulse  and  the  temperature  together 
give  the  best  clue  (always  provided  there  is  no  hfemorrhage)  ;  but  a  great 
deal  depends  upon  the  kind  of  injury.  Shock  may  prove  fatal  almost 
instantaneously ;  or  it  may  be  very  severe  at  first,  and  gradually  pass  off ;  or, 
especially  after  extensive  injuries,  it  may  steadily  grow  worse  and  worse  until 
at  length  the  pulse  fails  completely.  The  maniacal  form  is  nearly  always 
fatal. 

Whether  an  operation  should  ever  be  performed  during  the  continuance 
of  shock  is  a  question  that  depends  upon  the  injury.  So  far  as  primary 
amputations  are  concerned,  I  am  sure  that  the  best  course  to  follow  is  to 
stop  the  ha3morrhage,  prevent  decomposition  by  wrapping  up  the  limb  in  a 
strong  solution  of  corrosive  sublimate  (1  part  in  500),  and  leave  it,  not 
until  reaction  is  beginning,  but  until  it  has  thoroughly  set  in  ;  and  this  may 
not  be  for  more  than  forty-eight  hours.  It  is  impossible  at  first  to  say 
whether  the  patient  will  live  or  not  ;  when  in  this  condition  an  operation  will 
almost  certainly  prove  fatal.  Even  when  reaction  is  commencing,  the  same 
result  is  highly  probable.  I  have  on  more  than  one  occasion  seen  a  patient's 
face  suddenly  change  and  felt  the  skin  grow  cold  again  as  the  bone  was  being 
sawn  through  ;  while  if  the  hfemorrhage  is  stayed  and  decomposition  pre- 
vented (as  it  can  be  in  nearly  every  case),  the  patient  at  least  can  come  to  no 
barm. 

The  exception  to  this  is  where  it  is  necessary  to  perform  an  operation, 
such  as  opening  the  abdomen,  for  the  arrest  of  hannorrhage.  This  must,  of 
course,  be  done  at  once. 

Ether  is  the  anesthetic  usually  recommended  for  operations  in  these 
cases  ;  but  chloroform  is  as  safe  if  given  in  vei-y  small  quantities  ;  a  patient 
suffering  from  shock  is  already  almost  insensible  to  pain  and  requires  very 
little  to  produce  complete  anfesthesia. 

Treatment. — H;emorrhage  must,  of  course,  be  stopped  at  once  ;  crushed 
limbs  rarely  bleed  from  the  large  vessels,  but  often  there  is  a  considerable 
amount  of  general  oozing,  which  is  serious  in  such  a  condition  as  this.  Very 
hot  water  (with  corrosive  sublimate),  and  afterwards  firm  bandaging,  is  tlie 
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most  satisfactory  method.  The  elastic  tourniquet  should  not  be  used,  as  it 
is  liable  to  cause  sloughing.  Where  a  mass  of  muscle  projects  from  the 
end  of  a  crushed  stump  and  persists  in  oozing,  it  may  be  ligatured  and  cut 
away. 

Warmth  is  the  first  essential — -hot  blankets  round  the  patient,  and  hot 
bottles  outside  these.  Stimulants  are  usually  required,  but  they  must  be 
given  in  very  small  quantities,  at  intervals  of  half  an  hour,  and  careful  watch 
must  be  kept  upon  the  condition  of  the  pulse  ;  as  it  improves  the  intervals 
can  be  lengthened.  If  there  is  much  sickness  a  larger  amount  may  be 
injected  into  the  rectum.  Subcutaneous  injections  are  sometimes  resorted 
to  when  the  patient  is  insensible  and  an  immediate  effect  is  desired.  Ether 
perhaps  acts  more  rapidly  than  brandy,  but  its  effect  is  more  evanescent.  In 
many  cases  ammonia  may  be  given  with  advantage,  either  with  the  brandy 
(liq.  ammonite  aromat.  5j.)  or  even,  if  the  heart  is  certainly  failing,  hypoder- 
mically,  by  intravenous  injection,  as  in  cases  of  snake-bite. 

Strychnia,  digitalis,  and  other  drugs  from  which  much  was  expected, 
have  all  proved  fallacious  ;  a  very  small  quantity  of  morphia  gr.),  locally, 
is  beneficial,  relieving  the  pain,  and  so  diminishing  one  cause  of  the  depres- 
sion. 

Transfusion  with  blood  or  with  a  saline  solution  is  of  very  little  use,  if 
any,  in  shock  uncomplicated  with  hfemorrhage.  Possibly  a  certain  amount  of 
benefit  may  be  derived  from  raising  the  limbs,  surrounding  them  with  cotton- 
wool, and  then  bandaging  them  so  as  to  diminish  as  far  as  possible  the  area 
over  which  the  blood  in  the  body  has  to  be  distributed. 

Delirium  Teemens 

Delirium  of  various  kinds  is  met  with  after  injuries.  Sometimes  it  is 
due  to  the  anaesthetic,  or  to  prolonged  exhaustion  and  exposure,  just  as 
occasionally  it  occurs  during  the  convalescence  from  protracted  fevers ;  in  other 
cases  fat-embolism  or  the  absorption  of  some  poison  from  the  surface  of  a 
wound  may  be  the  cause  ;  but  the  best  defined  and  the  most  characteristic 
is  that  which  is  the  result  wholly,  or  in  great  measure,  of  alcoholism. 

Delirium  tremens  may  occup  without  injury  of  any  kind,  but,  as  met  with 
in  surgical  wards,  it  usually  follows  an  accident,  often  one  of  a  very  trivial 
character,  two  or  three  days  after  it  has  been  inflicted.  Sometimes  it  can 
be  traced  to  a  prolonged  debauch  ;  but  it  is  more  frequent  in  those  who,  like 
many  brewers'  draymen,  if  they  are  never  wholly  sober,  are  never  positively 
drunk. 

The  first  night  is  passed  in  comparative  peace,  although  the  patient  may 
not  sleep.  Next  morning  the  tongue  is  white,  flabby,  marked  by  the  teeth, 
and  exceedingly  tremulous ;  the  face  is  flushed  and  anxious,  the  hands  are 
strangely  restless,  the  patient  seems  unable  to  control  them,  or  even  direct 
their  actions  ;  every  movement  is  attended  with  characteristic  tremor ;  the 
appetite  is  lost ;  the  skin  is  cool,  and  often  moist ;  the  bowels  are  con- 
fined, and  generally  there  is  a  tendency  to  nausea.  Towards  evenmg  the 
symptoms  grow  worse :  the  pulse  becomes  very  rapid,  wanting  in  volume, 
and  frequently  dicrotic  ;  hallucinations,  often  of  the  most  disgusting  charac- 
ter, make  their  appearance  ;  the  patient  yields  easily  to  control,  but  only  for 
the  moment ;  the  same  idea  returns  again  and  again,  it  maybe  the  sight  or 
the  sound  of  something  that  fills  him  with  apprehension,  or  it  may  be  some- 
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thing  utterly  unintelligible,  referring  in  an  indistinct  way  to  his  occupation  ; 
at  the  same  time  there  is  the  most  ceaseless  movement ;  the  hands  are  never 
still,  aimlessly  turning  the  bedclothes  over  and  over,  in  a  curious,  objectless, 
tremulous  manner  ;  the  patient  lies  down,  starts  up,  turns  round,  looks  behind, 
beneath,  above  him,  anywhere,  and  does  anything  but  remain  quiet  for  one 
single  instant.  Sleep  is  out  of  the  question.  There  is  rarely  any  violence  ; 
almost  always,  if  spoken  to  gently  and  firmly,  he  will  lie  down ;  but  it  is 
utterly  beyond  his  power  to  remain  in  the  same  position,  and  all  the  while 
there  is  the  most  extreme  terror,  the  horror  of  something  unknown,  not  to 
be  described. 

In  this  way  the  night  is  passed  ;  with  morning  the  symptoms  subside  in 
a  measure,  although  they  do  not  disappear.  The  exhaustion  is  greater  ;  the 
pulse  feebler,  the  appetite  absolutely  lost,  and  although  the  hallucinations 
are  not  so  prominent,  the  nausea,  tremor,  sleeplessness  and  restlessness 
persist.  The  forehead  is  bathed  with  perspiration,  and  the  temperature  is 
nearly  always  subnormal ;  in  exceptional  cases  (which  are  invariably  fatal), 
it  rises  rapidly  in  a  way  that  is  only  paralleled  in  tetanus  and  injuries  of  the 
central  nervous  system. 

If  sleep  returns  the  following  evening  all  usually  ends  well,  and  the 
symptoms  gradually  become  less  and  less  severe  ;  but  if  the  patient's  consti- 
tution is  already  wrecked  by  prolonged  intemperance,  or  if  the  injury  is  a 
severe  one,  and  sleep  does  not  follow,  the  prognosis  becomes  very  grave  ;  the 
prostration  becomes  more  marked  ;  the  pulse  assumes  a  running  character, 
the  beats  being  scarcely  distinguishable  and  the  volume  exceedingly  small, 
the  respiration  becomes  shallow  and  hurried,  the  skin  is  pale  and  dusky, 
the  face  cyanosed  and  wet  with  perspiration,  and  the  strength  fails  rapidly 
towards  the  end. 

The  prognosis,  if  the  patient  is  seen  for  thefirst  time, must  be  very  guarded , 
the  condition  of  the  pulse  is  the  best  guide  ;  but  the  age,  the  state  of  the 
kidneys,  and  especially  the  extent  of  the  injury,  require  very  careful  con- 
sideration. 

Treatment. — Sleep  and  food  are  the  chief  requisites.  If  a  good  night's 
rest  can  be  secured,  or  if  the  patient  can  be  induced  to  take  a  fair  amount 
of  food,  recovei'y  may  reasonably  be  looked  forward  to.  Usually,  in  these 
cases,  there  is  severe  chronic  gastritis  ;  no  food  has  been  taken  for  several 
days,  and  even  for  longer  periods,  and  the  appetite  is  completely  lost. 
Strong  beef-tea,  with  abundance  of  cayenne-pepper,  sometimes  answers  when 
nothing  else  will ;  milk,  with  eggs  beaten  up,  is  even  better,  if  the  patient 
can  be  induced  to  swallow  it ;  but  often  either  he  will  take  nothing  at  all, 
or  only  such  things  as,  from  their  extreme  pungency  or  acidity,  will  stimulate 
a  depraved  appetite. 

Bromide  of  potash  is  sometimes  given  in  very  large  doses,  but  without 
much  avail  ;  chloral  is  decidedly  dangerous,  as  it  tends  to  increase  the 
vascular  depression ;  opium,  or,  better,  morphia  injected  hypodermically, 
deserves  more  reliance.  One-third  of  a  grain  given  in  the  afternoon,  before 
the  symptoms  attain  their  full  severity,  and  followed  by  a  second  similar 
dose  in  the  evening,  is  often  effectual ;  but  care  must  be  taken  to  obtain  and 
examine  some  of  the  urine  first.  If  this  does  not  succeed,  and  the  sleepless- 
ness still  persists,  the  head  may  be  shaved,  and  cold  water  (half-a-dozen 
jugs  full)  poured  over  it  ;  or  chloroform  may  be  cautiously  tried,  the  patient 
being  kept  under  its  influence  for  twenty  minutes  or  half  an  hour.  If 
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these  measures  fail,  if  the  patient  will  not  eat  and  cannot  sleep,  and  particu- 
larly if,  from  the  condition  of  his  kidneys,  it  is  not  advisable  to  administer 
opium,  there  is  no  alternative  but  to  give  stimulants.  If  the  pulse  is  a 
running  one,  and  they  are  not  given,  the  patient  will  almost  certainly  die. 
In  the  vast  majority  of  cases  there  is  no  doubt  it  is  better  to  cut  them  off 
at  once  (though  it  is  quite  possible  it  makes  the  patient  worse  for  the  time), 
but  I  have  seen  many  instances  in  which  I  am  sure  the  free  use  of  stimulants 
saved  life.  The  best  is  bottled  stout,  of  the  heaviest  and  sleepiest  descrip- 
tion, and  it  should  be  given  freely,  without  stint,  until  either  the  pulse 
changes  its  character,  or  the  patient  falls  asleep. 

The  bowels  should  be  opened  as  soon  as  possible ;  the  liver  is  almost 
always  congested,  and  it  may  become  necessary  to  administer  nutrient  ene- 
mata.  Quinine  and  bitter  tonics,  or  alkalies,  with  carbonate  of  ammonia,  may 
be  advisable  for  the  gastritis  and  to  improve  the  appetite  ;  tincture  of  capsicum 
is  said  to  be  of  especial  use  ;  but  large  doses  of  digitalis  are  too  dangerous. 

In  many  surgical  cases  restraint  of  some  kind  is  absolutely  necessary,  but 
wherever  it  is  possible,  anything  of  the  nature  of  a  strait-waistcoat  should 
be  avoided.  Of  itself  it  is  sufficient  to  induce  delirium  and  a  severe  degree 
of  fever.  Patients  who  are  suffering  from  delirium  tremens  are  for  the  most 
part  very  easily  controlled,  so  long  as  the  attendant  is  firm  ;  and  it  is  only  in 
cases  of  extreme  violence,  or  when  there  is  a  fracture  which  it  is  absolutely 
essential  to  keep  quiet,  that  any  tight  restraining  appliance  is  advisable. 

Tbaumatic  Delibium 

Traumatic  delirium,  in  the  strict  sense  of  that  term— excluding,  that  is  to 
say,  the  delirium  due  to  pyrexia,  that  which  occasionally  follows  an  anfesthetic, 
delirium  tremens,  and  those  forms  which  are  caused  by  the  absorption  of 
poisonous  alkaloids — is  decidedly  rare.  Sometimes,  however,  a  kind  of 
delirium  attributable  to  nothing  else  is  met  with,  especially  in  old  people ; 
although,  as  it  is  more  usual  after  fractures,  it  is  possible  that  the  symptoms 
are  due,  in  a  measure,  to  fat-embolism. 

The  delirium  is  not  like  that  of  delirium  tremens  ;  it  has  not  the  same 
restless  busy  character,  and  the  hallucinations  are  not  of  the  same  disgusting 
•description.    The  patient  is  'often  exceedingly  suspicious,  imagining  that 
everyone  is  wishing  to  injure  him  ;  but  when  left  to  himself  he  remains 
quiet,  watching  everything  perhaps,  and  his  movements  are  not  tremulous.  I 
The  tongue  is  often  furred  and  white,  but  it  can  be  protruded  without  I 
fibrillar  contractions  ;  food  is  taken  readily  ;  and  though  the  patient's  sleep  I 
may  be  disturbed,  there  is  not  the  same  distressing  insomnia.    Usually  the  I 
symptoms  subside  of  themselves  in  the  course  of  a  day  or  two,  with  a  I 
moderate  supply  of  stimulants  ;  but  it  sometimes  happens  that  they  persist,  i 
and  the  mental  disturbance  is  permanent.  I 

Tbaumatic  Fever  I 

Every  kind  of  fever  that  follows  injuries  has  been  described  under  thisl 
name  ;  strictly,  it  should  be  limited  to  that  which  results  from  them  directly,J 
and  should  be  clearly  separated  from  those  which  are  due  to  septic  decom-ji 
position  and  other  secondary  changes.  Two  varieties  may  be  distingiiished — \ 
the  one  caused  by  nervous  irritation  ;  the  other  by  the  absorption  of  certain!; 
substances  from  the  interior  of  the  wound.  j,. 
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(a)  The  neurotic  form  sets  in  almost  at  once,  reaches  its  maximum  within 
the  first  five  or  six  hours,  and  then  begins  to  subside  again.  Irritation  of 
peripheral  nerves,  pain,  mental  emotion,  and  perhaps  other  causes  appear  to 
possess  the  power  of  increasing  the  production  of  heat,  possibly  by  inhibiting 
the  controlling  influence  of  the  heat-centre.  In  excitable  children,  and 
occasionally  in  women,  the  mere  sight  of  the  preparations  for  dressing  a 
wound,  the  knowledge  that  the  time  for  it  has  come,  or  even  the  apprehen- 
sion of  an  operation,  is  sufficient  to  raise  the  temperature  as  much  as  two 
degrees.  The  same  causes,  acting  with  greater  intensity,  or  under  different 
circumstances,  give  rise  to  shock,  a  condition  of  general  depression  affecting 
the  whole  of  the  central  nervous  system. 

(b)  The  other  variety,  that  which  is  caused  by  the  absorption  of  certain 
substances  from  the  interior  of  the  wound,  sets  in  more  slowly,  and  continues 
so  long  as  there  is  anything  to  be  absorbed.  It  is  probably  due  to  some  of  the 
products  that  are  set  free  during  the  coagulation  of  the  blood,  as  it  has  been 
shown  that  the  injection  of  fibrm  ferment  can  excite  pyrexia,  and  that  the 
height  to  which  the  temperature  rises  is  to  a  certain  extent  dependent  upon 
the  amount  of  the  extravasation.  At  the  same  time,  other  substances  set 
free  from  crushed  and  bruised  tissues  may  have  some  influence  ;  and  the 
tension  which  is  always  present  in  the  case  of  large  extravasations  may  help, 
partly  by  its  effect  upon  the  nerves,  partly  by  the  way  in  which  it  assists 
absorption.  As  a  rule,  the  fever  subsides  in  the  course  of  forty-eight  hours, 
but  it  may  last  a  week  or  more ;  the  temperature,  which  is  of  a  remittent 
character,  steadily  falling  after  the  first  day. 
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CHAPTER  II 
LOCAL  EFFECTS  OF  INJURY 

Injuries  are  divided  into  two  classes,  subcutaneous  and  open,  as  the  latter- 
are  liable  to  complications  from  which  the  former  ai'e  practically  exempt. 

1.  SUBCUTANEOUS  INJURIES 

Simple  contusions  only  are  dealt  with  here  ;  injuries  of  special  structures, 
bones,  ligaments,  nerves,  arteries,  &c.,  are  reserved  for  more  minute  descrip- 
tion. 

Contusions  are  caused  by  blows  from  some  hard,  blunt  object,  or  by 
violent  squeezes.  Blood  may  be  extravasated  into  the  skin,  but  the  surface 
is  not  broken ;  that  constitutes  an  open  wound  at  once.  The  soft  parts 
beneath  sustain  the  brunt  of  the  violence  :  the  connective  tissue  with  its 
delicate  vessels  first  ;  then  the  muscles,  which  may  be  crushed  or  torn  ;  veins, 
lymphatics,  and,  to  a  less  extent,  owing  to  their  elasticity,  arteries  come 
next ;  while  nerves,  as  a  rule,  resist,  however  much  they  are  stretched. 

Contusions  vary  in  degree  from  a  trivial  bruise  to  absolute  crushing  of 
everything.  Clinically,  the  number  and  size  of  the  vessels  torn  are  the  most 
important  features.  In  the  slightest  form — a  wheal,  for  example,  produced  by 
the  lash  of  a  whip — -there  is  no  bruising  perceptible,  merely  redness  and 
swelling,  with  local  pain,  which  soon  subsides.  If  it  is  more  severe,  a  certain 
degree  of  ecchymosis  follows  ;  some  of  the  capillaries  are  ruptured  ;  blood  is 
effused  into  the  skin  or  the  subcutaneous  tissue  ;  and,  according  to  the  struc- 
ture of  the  part  and  the  violence  of  the  injury,  swelling  and  discoloration 
make  their  appearance.  In  the  worst  cases,  in  which  a  large  vessel  has  given 
way,  or  in  which  the  tissues  are  soft  and  easily  torn,  the  amount  of  extrava- 
sation may  be  enormous  ;  the  skin  may  be  separated  from  the  deep  fascia  of 
a  limb  by  a  layer  of  fluid  blood  extending  over  an  immense  surface ;  the 
scrotum  or  the  loose  cellular  tissue  of  the  female  genitals  may  be  swollen  to 
an  enormous  size ;  the  tunica  vaginalis,  the  popliteal  space,  or  even  the 
peritoneal  cavity  may  be  filled  ;  and  the  case  may  prove  fatal  almost  at  once 
from  haemorrhage  alone. 

A  circumscribed  swelling  in  the  connective  tissue  is  called  a  hcematoma : 
usually  it  can  be  recognised  at  once  by  its  soft  fluid  centre  and  its  hard  and 
firm  margin.  When  the  blood  collects  in  some  internal  space  it  is  known 
as  a  hematocele.  Cephalh<xmatoma  occurs  upon  the  head,  either  in  the  sub- 
aponeurotic or  the  subperiosteal  layer  of  the  scalp. 

The  blood  pours  out  until  the  tension  of  the  extravasation  is  equal  to  that 
at  the  orifice  of  the  ruptured  vessel ;  then  coagulation  sets  in  ;  and  after  a 
variable  time  the  clot  breaks  down,  forming  a  thick  turbid  fluid,  darker  than 
blood,  but  still  i-eddening  when  exposed  to  air. 

The  subsequent  changes  depend  upon  the  amount  of  the  extravasation,  the 
tension,  the  nutrition  of  the  tissues  around,  and  the  way  in  which  the  injured 
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part  is  treated.  Absorption  is  the  rule ;  the  red  corpuscles  and  the  fibrin 
break  down ;  the  hfemoglobin  is  set  free  and  soaks  into  the  loose  cellular 
tissue  ;  the  fluid  serum  is  carried  off  by  the  lymphatics  ;  and,  when  the 
amount  is  only  small,  the  white  blood-corpuscles  wander  away.  If  the  ex- 
travasation is  a  large  one,  the  leucocytes  in  the  centre,  too  far  separated 
from  the  living  tissues,  share  the  fate  of  the  red  ones.  Finally,  the  hfemo- 
globin  is  removed,  and  all  traces  of  the  injury  disappear. 

In  other  cases,  however,  absorption  is  not  so  perfect ;  a  certain  degree 
of  organisation  makes  its  appearance  round  the  margin,  lymph  is  poured 
out  by  the  tissues  near,  and  a  layer  of  granulation-tissue,  which  may  become 
fibrous  or  even  bony,  is  developed  around  it.  When  this  takes  place,  the 
colouring  matter  disappears  ;  the  fluid  in  the  centre  grows  paler  and  paler ; 
and  at  length  the  blood-clot  becomes  converted  into  a  cyst  or,  more  fre- 
quently, a  thickened  rigid  layer  of  dense  fibrous  tissue  without  any  central 
space.  After  a  time  this  too  disappears,  probably  undergoing  fatty  degene- 
ration and  absorption. 

Finally,  if  the  tension  is  high  (as  when  a  large  artery  gives  way),  or  the 
part  is  not  kept  at  rest,  or  the  tissues  round  are  so  badly  nourished  that 
they  are  unable  to  stand  even  the  slight  irritation  of  the  extravasated  blood, 
inflammation  sets  in  ;  and  then,  unless  speedy  steps  are  taken  to  prevent  it, 
suppuration  is  very  likely  to  follow,  the  pyogenic  organisms  finding  their 
way  to  the  injured  part,  either  through  the  blood-vessels,  or,  if  blebs  form 
upon  the  surface  and  the  epidermis  gives  way,  directly  through  the  tissues. 

No  material  suits  them  better  than  extravasated  blood,  especially  if  the 
tissues  round  are  injured  by  tension,  or  are  not  kept  at  rest.  Hfematomata 
in  the  wall  of  the  thorax  and  between  the  muscles  of  the  abdominal  wall 
seem  peculiarly  liable  to  break  down  ;  the  cephalhfematoma  of  infancy  never 
does. 

Signs  op  Contusions 

The  degree  of  swelling  naturally  varies  with  the  amount  and  situation 
of  the  extravasation  and  the  looseness  of  the  tissues.  Pain,  unless  a  nerve- 
trunk  is  struck,  chiefly  depends  upon  the  tension.  In  some  instances — 
when,  for  example,  the  testis  is  squeezed  or  the  abdomen  struck — the  shock 
is  very  severe.  If  a  large  vessel  is  torn  the  loss  of  blood  may  prove  fatal  at 
once,  and  even  if  it  falls  short  of  this,  the  hfemorrhage  is  often  exceedingly 
serious.  The  staining,  if  the  bruise  is  superficial,  soon  shows  itself ;  when 
it  is  deep  it  may  not  appear  for  weeks,  and  then  in  some  far-distant  part ; 
rupture  of  one  of  the  deep  veins  of  the  calf,  for  example,  causes  discolora- 
tion behind  the  internal  malleolus,  and  in  the  palm  of  the  hand  leads  to 
peculiar  purple  crescents  at  the  angles  between  the  fingers.  The  colour  varies 
in  the  same  way :  under  the  conjunctiva  it  is  a  bright  red ;  in  the  loose 
tissues  of  the  eyeHds,  black  ;  where  the  skin  is  thicker,  it  is  blue  or  green ; 
and  when  the  extravasation  is  very  deep  it  is  yellow.  As  the  stain  dies  out 
it  passes  through  the  same  changes. 

Tra,umatic  fever  is  very  general,  and,  in  the  case  of  large  extravasations, 
not  unfrequently  severe  for  several  days. 

If  the  bruise  is  superficial,  the  skin  over  it  becomes  hot  and  red,  owing 
to  the  increased  vascularity  of  all  the  tissues  round  ;  more  blood  flows 
through  the  vessels,  because  there  is  more  work  to  be  done,  and  a  greater 
amount  of  repair  is  required.    Provided  the  part  is  kept  at  rest  this  soon 


150  GENERAL  PATHOLOGY  OF  INJUEIES 


subsides  ;  but  if  tbe  tension  is  not  relieved,  or  if  any  fresh  injury  is  inflicted, 
inflammation  sets  in  ;  the  swelUng  continues  to  increase  ;  the  pain  becomes 
more  severe  ;  the  skin  becomes  shiny,  perhaps  (^edematous  ;  and  then  there 
is  every  prospect  of  suppuration. 

Treatment. — Slight  contusions  are  best  treated  with  cold  or  evaporating 
lotions  ;  lead  lotion  is  especially  useful  if  there  is  any  redness  of  the  skin. 
Arnica  should  not  be  employed  at  all ;  its  merit  is  due  to  the  spirit  the 
tincture  contains,  and  it  often  causes  an  eruption.  Where  the  extravasation 
is  considerable,  uniform,  gentle  compression,  with  many  layers  of  cotton- 
wool, checks  the  increase,  limits  the  hyperemia,  and  promotes  absorption 
better  than  anything  else.  Even  when  the  epidermis  is  lifted  up,  and  bullae 
are  forming  upon  the  skin,  nothing  answers  better.  The  fluid  should  be 
drawn  off  through  a  minute  puncture,  and  absorbed  with  cotton- wool  or  thick 
blotting-paper,  the  epidermis  carefully  replaced,  a  little  iodoform  dusted  on, 
or  collodion  painted  over,  and  then  cotton-wool  carefully  applied. 

In  very  severe  cases,  where  there  is  risk  of  suppuration,  aspiration  often 
averts  the  danger  ;  there  is  no  need  to  empty  the  cavity,  removing  a  small 
portion  of  the  fluid  relieves  the  tension  ;  the  hyperaemia  begins  to  diminish 
at  once,  the  skin  loses  its  shiny,  glazed  appearance,  and  absorption  proceeds 
unchecked.  Of  course,  if  a  large  artery  has  given  way  in  one  of  the  limbs, 
so  that  the  collateral  circulation  is  interrupted,  and  the  part  below  is  cold 
and  cedematous,  other  measures  are  required. 

Occasionally  it  happens  that  the  contusion  of  the  skin  has  been  so  severe 
as  to  kill  it ;  if  the  extent  is  only  small  and  the  deeper  structures  are  not 
badly  injured,  the  slough  should  be  allowed  to  separate  of  itself,  and  the 
resulting  wound  will  soon  close  ;  but  where,  as  in  railway  and  tramcar  acci- 
dents, the  skm  has  been  stripped  ofi^  from  the  subcutaneous  tissue  for  some 
distance  above  the  apparent  seat  of  injury,  and  it  is  thought  advisable  to 
amputate,  the  line  of  incision  must  be  carried  well  above,  or  the  flaps  are 
sure  to  slough. 

2.  OPEN  WOUNDS 

Injuries  in  which  the  skin  (or  the  mucous  membrane)  has  given  way,  so 
that  the  deeper  structures  are  exposed  to  the  air. 

Wounds  are  described  as  incised,  when  inflicted  with  a  sharp,  clean- 
cutting  instrument ;  lacerated  when  the  parts  are  torn  ;  contused  when  they 
are  bruised ;  and  punctured  when  caused  by  the  thrust  of  a  pointed  weapon. 
Poisoned  wounds,  in  which  there  is  more  than  the  simple  division  of  the 
tissues,  must  be  treated  by  themselves. 

Incised  wounds. — In  these  the  injury  is  hmited,  on  either  side  there  is 
only  a  thin  layer  of  tissue  the  vitality  of  which  has  been  destroyed.  The 
symptoms  are  pain,  from  division  of  the  nerves  and  exposure  of  the  divided 
ends  to  the  air ;  bleeding,  from  the  vessels  that  are  cut,  varying  in  pro- 
portion to  their  size  and  importance  ;  and  gaping,  owing  to  the  elasticity  of 
the  tissues.  Skin  retracts  more  than  anything  else,  especially  when  the 
wound  is  transverse  (except  in  such  situations  as  the  palm  of  the  hand, 
where  it  is  bound  down  much  too  tightly)  ;  arteries,  if  they  are  simply 
wounded,  bleed  most  persistently,  as  the  wound  is  held  widely  open  ;  if  they 
are  completely  divided,  they  shrink  together  and  retract,  so  that  their  ends 
can  hardly  be  seen,  and  the  amount  of  bleeding,  except  in  the  case  of  the 


LOCAL  EFFECTS  OF  INJURY 


161 


larger  ones,  is  comparatively  inconsiderable  ;  veins  retract  less,  but  unless 
they  are  varicose,  and  hgemorrbage  is  favoured  by  position,  bleeding  is  seldom 
serious  from  them.  Muscles,  when  cut  across,  shorten  at  once,  and  often 
continue  to  shrink  for  some  time.  Fibrous  tissue  and  nerves,  on  the  other 
hand,  retract  but  little  ;  there  is  no  tension  upon  them. 

Contused  and  lacerated  xvounds. — The  skin  and  the  soft  tissues  are  torn 
and  crushed,  and,  especially  in  the  former,  the  injured  area  is  often  very  much 
larger  than  it  appears  to  be.  The  degree  of  gaping  naturally  depends  upon 
the  size,  depth,  and  direction  of  the  hurt ;  the  pain  is  usiially  of  a  dull, 
aching  character,  not  so  severe  as  in  the  incised  kind  ;  and  the  htemorrhage 
is  less  extensive.  Capillary  oozing  may  be  present  to  a  considerable  degree, 
but  large  arteries  rarely  bleed  in  contused  and  lacerated  wounds.  The  inner 
and  middle  coats  break  off  at  a  different  level  to  the  outer  one,  and  they  curl 
up  together  inside  the  sheath,  so  that  sometimes  not  even  a  droj)  escapes. 
An  arm  may  be  torn  oli'  at  the  shoulder-joint  without  any  loss  of  blood  from 
the  axillary.  The  fear  is  that,  owing  to  the  amount  of  dead  and  dying  tissue, 
decomposition  may  set  in  and  open  up  the  way  for  the  whole  series  of  septic 
processes. 

Punctured  ivounds. — These  are  caused  by  stabs  with  sharp-pointed 
instruments,  such  as  bayonets  and  rapiers.  The  chief  dangers  are  the  very 
serious  and  concealed  injuries  that  may  be  sustained  by  deep-lying  structures, 
such  as  important  vessels  and  viscera,  and  the  fact  that  such  wounds  are 
nearly  always  valvular,  so  that  proper  drainage  is  impossible.  Punctured 
wounds,  as  a  rule,  either  heal  at  once,  or  lead  to  prolonged,  deep-seated,  and 
dangerous  suppuration. 

Repair  of  Wounds. 

Wounds  in  all  cases  are  repaired  by  the  formation  of  lymph,  which  first 
becomes  vascular  and  then  developes  into  a  land  of  fibrous  tissue.  Subse- 
quently, where  special  structures  are  concerned,  such  as  bone  or  muscle, 
further  development  may  take  place.  If  the  amount  of  exudation  poured  out 
is  very  small,  the  wound  is  described  as  healing  by  the  first  intention  ;  if  there 
is  a  considerable  quantity,  as  when  a  cavity  has  to  be  filled  up,  union  is  said 
to  take  place  by  the  second  intention.  Immediate  union,  which  has  been 
described  in  the  tongues  of  animals  after  incised  wounds,  is  merely  a  variety 
of  the  former,  characterised  by  possessing  the  minimum  of  lymph  ;  union 
by  the  third  intention  and  healing  under  a  scab  are  only  modifications  of  the 
latter. 

The  changes  that  occur  after  the  infliction  of  a  simple  uncomplicated 
wound  do  not  differ  in  the  least  from  those  that  follow  a  sprain  or  contusion, 
or  any  other  form  of  subcutaneous  injury.  The  ha3morrhage  ceases,  partly 
from  pressure,  partly  from  the  coagulation  of  the  blood  and  contraction  of 
the  torn  and  bruised  capillaries  ;  all  the  blood-vessels  round  the  injured  area 
dilate,  more  blood  flows  through  the  part  (so  that  the  edges  of  the  wound,  if 
it  is  on  the  skin,  become  swollen  and  slightly  reddened),  more  plasma  pours 
out  through  their  walls,  and  the  cut  surface  on  either  side  becomes  infiltrated 
with  leucocytes  and  coagulating  fibrin.  At  first,  shortly  after  its  infliction, 
all  the  separate  structures  can  be  distinctly  recognised  in  the  wound  ;  in  an 
hour  or  two  they  become  blurred,  the  interstices  between  them  and  the  sur- 
face over  them  are  filled  with  the  exudation ,  or,  as  it  used  to  be  described,  the 
wound  is  glazed. 
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If  now  the  two  surfaces  are  brought  into  apposition,  and  no  irritant  of 
any  kind  is  allowed  to  injure  them,  they  cohere  and  become  glued  so  closely 
to  each  other,  that  even  after  twenty-four  hours  it  is  almost  impossible  to 
be  certain  as  to  the  line.  This  is  union  by  the  first  intention.  The  lymph 
that  unites  the  surfaces  becomes  organised,  fresh  vessels  form  from  the  old 
ones  on  either  side,  fibroblasts  gradually  range  themselves  along  them,  the 
cells  and  fibres  that  have  been  killed  by  the  accident,  and  the  small  quantity 
of  extravasated  blood  still  left  in  the  wound,  are  absorbed  and  carried  off  by 
the  leucocytes,  and  soon  a  very  thin,  delicate  layer  of  vascular,  newly-formed 
fibrous  tissue,  is  all  that  can  be  seen  of  the  lymph  that  filled  the  wound. 

Meanwhile,  the  surface  becomes  covered  with  epidermis  by  the  budding 
of  the  living  cells  on  either  side,  and  if  the  injury  is  inspected  twenty-four 
hours  after  it  has  been  inflicted,  a  faint,  red,  and  slightly  swollen  line  is 
all  that  is  left.  As  organisation  proceeds,  even  this  becomes  less  distinct ; 
many  of  the  new  vessels  disappear,  and  gradually  the  colour  fades  until 
it  is  as  pale  as  the  parts  around.  There  is  no  inflammation  after  a  single, 
simple  injury  such  as  this  ;  the  changes  are  identical  with  those  that  occur 
after  a  bruise,  in  which  the  extravasation  has  not  been  sufficiently  great  to 
cause  any  tension  ;  there  is  no  loss  of  tissue,  except  that  which  is  killed  in 
the  original  hurt,  and  the  only  changes  that  take  place  are  the  ordinary  ones 
that  are  going  on  every  day ;  the  sole  difference  is  in  their  rapidity  and 
energy  ;  there  is  a  greater  amount  of  wear  and  tear  than  usual,  and  the  pro- 
cess of  repair  is  carried  on  with  gi'eater  energy. 

When  the  injury  is  more  severe  than  this — when,  for  example,  a  definite 
portion  of  tissue  is  destroyed  or  lost — the  process  is  exactly  the  same,  always 
provided  that  no  fresh  irritant  appears  upon  the  scene.  Suppose,  for  ex- 
ample, a  cavity  is  left  by  the  excision  of  a  tumour,  the  surfaces  of  the  wound 
not  admitting  of  absolutely  accurate  adjustment.  As  before,  the  blood  pours 
out,  coagulation  takes  place,  hfemorrhage  ceases,  and  all  the  vessels  round 
dilate.  As  before,  lymph  pours  out  through  their  walls,  and  the  leucocytes 
pervade  everything — the  softened  and  swollen  tissues  on  either  side  of  the 
wound,  the  little  fragments  of  dead  material  that  are  left  clinging  to  them, 
and  the  extravasation  of  blood  that  fills  the  cavity.  In  this  case,  the 
amount  of  lymph  thrown  out  is  much  greater,  there  is  much  more  debris 
to  be  removed,  and  a  greater  amount  of  repair  required ;  but  gradually  it  is 
all  done,  and  as  the  vessels  grow  into  the  exudation  from  the  dilated  capil- 
aries  round,  the  whole  wound  is  filled  from  all  sides  and  from  below  with 
newly-formed,  vascular  lymph,  so-called  granulation-tissue.  This  is  union 
by  the  second  intention,  and  it  only  differs  from  imion  by  the  first  intention 
in  the  amount  of  lymph  thrown  out.  There  is  no  inflammation  or  suppura- 
tion, and  there  is  no  loss  of  tissue  other  than  that  caused  by  the  original 
njury. 

The  mere  presence  of  extravasated  blood  (always  provided  there  is  no 
tension  and  that  it  does  not  undergo  decomposition)  does  not  prevent 
union  by  the  first  intention,  although  it  delays  it;  there  is  a  greater 
amount  of  dead  material  to  be  absorbed,  and  naturally  the  process  is 
slower,  exactly  as  it  takes  longer  to  repair  the  effect  of  an  extensive  con- 
tusion than  that  of  a  slight  one.  And  the  same  may  be  said  of  tissue- 
debris  :  a  certain  amount  of  tissue  is  killed  in  every  wound  ;  this  is  removed 
slowly  and  quietly  by  the  leucocytes,  which  literally  eat  their  way  into 
it ;  the  larger  it  is,  the  longer  it  takes,  but  so  long  as  it  does  not  cause 
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tension  or  lead  to  decomposition,  union  by  the  first  intention  is  the  rule. 
The  pedicle  of  an  ovarian  tumour,  or  a  stump  of  omentum  strangulated  as 
tightly  as  possible  and  returned  into  the  abdominal  cavity  does  not  interfere 
with  immediate  recovery ;  the  lymph  poured  out  by  the  tissues  round  it  is 
able  to  deal  satisfactorily  with  it. 

Healing  under  a  scab  is  the  same  thing.  Supposing  the  cavity,  instead 
of  being  deeply  buried,  involved  the  surface,  the  blood  that  pours  out  from 
the  injured  vessels,  and  the  lymph  that  transudes  through  their  walls,  co- 
agulate and  form  upon  the  top,  where  they  are  exposed  to  the  air,  a  coating 
which  grows  harder  and  drier  the  longer  it  lasts.  Under  this  the  lymph 
becomes  vascular,  as  before,  and  if  at  any  time  the  scab  is  removed,  a 
smooth,  pale,  glazed  surface  is  exposed,  consisting  of  myriads  of  leucocytes, 
traversed  by  capillaries,  and  gradually  becoming  organised,  the  deeper  ones 
into  fibrous  tissue,  the  superficial  ones,  where  they  are  in  contact  with  the 
already  existing  epidermis  or  epithelium,  into  flattened  cells  of  the  same 
character.  If  the  scab  is  detached  before  the  surface  is  sound  all  over,  a 
peculiar  transformation  occurs  :  instead  of  remaining  flat  the  topmost  layer  of 
the  lymph  is  raised  up  in  the  course  of  an  hour  or  two  into  myriads  of  little 
points,  each  consisting  of  a  capillary  loop,  covered  with  a  layer  of  leucocytes  ; 
in  other  words,  it  assumes  the  typical  character  of  granulation-tissue  ;  as  soon 
as  the  restraining  influence  of  the  scab  is  removed,  the  newly  formed  vessels, 
the  walls  of  which  are  exceedingly  delicate,  yield  to  the  influence  of  the  blood 
pressure,  and  stretch  rapidly  upwards  in  the  direction  of  least  resistance, 
raising  up  with  them  a  little  covering  of  leucocytes,  so  that  the  whole  surface 
appears  granular.  When  this  occurs,  the  superficial  layers  generally  melt 
away  as  pus  ;  but  this  is  not  essential,  and  must  be  regarded  as  a  complica- 
tion due  to  the  incidence  of  pyogenic  organisms. 

If  two  surfaces,  granulating  in  this  manner  and  perfectly  clean,  are 
brought  together  and  held  in  accurate  apposition,  the  granulations  fuse, 
vessels  pass  from  one  to  the  other,  and  union  soon  becomes  firm.  This  is 
sometimes  known  as  union  by  the  tliird  intention  ;  it  is  chiefly  of  service 
in  plastic  surgery,  or  after  extensive  scalp  wounds,  in  which  the  ordinary 
treatment  has  failed. 

Cicatrisation 

In  a  simple  incised  wound,  the  edges  of  which  are  brought  together 
accurately,  there  is  no  difficulty  in  understanding  the  reproduction  of  the 
epithelial  or  epidermic  stratum  that  covers  in  the  surface  ;  the  cells  of  the 
rete  malpighi  proliferate  and  multiply  rather  more  rapidly  than  before ; 
while  the  old  stratum  corneum  is  thrown  oft'  by  the  increased  exudation  be- 
neath, and  is  quickly  reproduced  from  the  growing  cells  below.  The  same 
thing  occurs  when  the  extent  of  surface  lost  is  greater  ;  but  the  perfection  of 
reproduction  becomes  less  and  less  the  farther  the  cells  lie  from  the  edge  of 
the  wound. 

If  there  has  been  any  loss  of  substance  the  cavity  must  first  be  filled  up 
by  the  formation  of  vascular  lymph.  As  fsoon  as  this  has  taken  place,  or 
while  it  is  taking  place,  organisation  begins  ;  the  deeper  layers  gradually 
become  converted  into  cicatricial  tissue,  and  draw  the  edges  of  the  wound 
together  (in  the  case  of  a  circular  area,  in  which  the  contraction  takes 
place  from  all  sides  towards  the  centre,  the  importance  of  this  in  connection 
with  the  healing  of  wounds  is  easily  calculated)  ;  the  superficial  ones,  on  the 
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other  hand,  are  transformed  into  epithehum  under  the  influence  of  the 
already  developed  cells  at  the  margin.  Without  the  presence  of  already 
existing  epithelial  or  epidermic  cells  this  is  impossible ;  fresh  epidermis 
never  makes  its  appearance  spontaneously  at  a  distance  from  the  edge. 

The  method  is  the  same  whether  the  surface  of  the  lymph  is  protected 
from  all  injurious  influences  or  is  exposed  freely  to  the  air ;  but  the  process 
is  much  more  rapid  in  the  former,  and  there  is  no  waste.  In  the  latter, 
owing  to  the  incidence  of  the  omnipresent  pyogenic  organisms,  suppuration 
usually  occurs  ;  many  of  the  superficial  cells  are  killed  and  lost  as  pus  ;  and 
it  is  not  until  the  tissues  gain  the  upper  hand  and  are  able  to  resist  the  attack 
that  organisation  begins  to  make  way ;  then  it  advances  equally  from  the 
margin,  forming  epithelium,  and  from  the  sides  and  base,  forming  fibrous 
tissue.  By  degrees,"  as  the  base  contracts  and  the  sides  skin  over,  the  area 
over  which  the  pyogenic  germs  have  power  is  reduced  more  and  more  until 
they  are  completely  shut  out.  If  at  any  time,  before  this  has  happened,  some 
other  irritant  comes  to  their  aid,  healing  stops  ;  and,  if  it  is  of  any  intensity, 
the  whole  surface  of  the  wound  may  break  down  again. 

The  appearance  of  a  wound  as  it  heals,  under  these  conditions,  is  very 
characteristic.  If  the  centre,  where  repair  is  not  yet  complete,  has  been 
covered  by  a  perfectly  dry  scab  or  by  some  clean  non-adhesive  dressing,  and 
this  is  removed,  a  pale,  smooth,  glassy-looking  surface  is  exposed ;  this  is 
the  lymph  that  has  grown  up  to  replace  that  which  has  been  lost.  At  the 
margins  it  passes  imperceptibly  into  the  cicatricial  epithelium ;  the  surface 
seems  to  become  dry  ;  it  does  not  reflect  the  light  so  readily  ;  then,  a  little 
farther  off,  its  colour  changes,  becoming  rather  more  blue  or  purple ;  and 
finally,  it  is  plainly  and  definitely  a  layer  of  young  epithelium,  continuous 
with  that  of  the  skin  around.  As  it  grows  older  it  becomes  thicker,  and  allows 
less  of  the  colour  of  the  parts  beneath  to  show  through. 

If,  on  the  other  hand,  instead  of  being  protected  and  compressed,  the 
centre  of  the  wound  is  exposed  to  the  air,  and  suppuration  has  occurred, 
the  appearance  is  altogether  difi'erent.  The  colour  is  a  bright,  florid  red  ;  all 
the  vessels  are  dilated ;  and  the  surface  is  no  longer  smooth,  but  covered 
over  with  myriads  of  little  points,  each  corresponding  to  a  capillary  loop, 
which  has  been  stretched  out  in  the  direction  of  least  resistance,  and  has 
raised  up  on  itself  a  covering  of  leucocytes.  On  this  is  a  little  thin  pus, 
formed  from  the  most  superficial  cells,  which  have  perished ;  but  only  suffi- 
cient to  make  the  surface  moist.  Round  it,  and  now  seen  very  conspicuously 
from  the  difl'erence  of  its  level  and  the  smoothness  and  dryness  of  its  surface, 
is  the  thin  bluish  rim  of  young  epithelium,  developing  exactly  as  before. 

In  the  case  of  large  granulating  surfaces,  although  repair  may  advance 
rapidly  at  first,  after  a  time  progress  becomes  more  and  more  slow,  until 
often  it  ceases  altogether,  whether  because  further  contraction  is  impossible, 
or  because  the  infective  power  of  the  epithelium  is  too  feeble  at  the  distance. 
In  such  cases,  which  are  exceedingly  common  after  burns,  an  attempt  may 
be  made  to  expedite  matters  by  what  is  known  as  grafting. 

SKIN-GKAFTING 

There  are  many  ways  in  which  this  may  be  performed.  The  simplest — 
epidermic  grafting — consists  in  removing  minute  portions  of  the  skin  from 
some  other  part  of  the  body  by  means  either  of  special  grafting-scissors  or  a 
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sharp  scalpel,  and  placing  them  on  the  granulating  surface  a  short  distance 
from  the  edge.  Each  of  these  grafts  forms  a  new  centre  from  which  cicatri- 
sation spreads  ;  and  it  may  not  unfrequently  be  noticed,  if  one  is  placed  near 
the  margin  when  healing  has  become  slack,  that  the  cells  on  the  other  side, 
those  which  are  growing  from  the  already  existing  epidermis,  suddenly  wake 
up  into  activity  too. 


Pigs.  11  &  12. — Drawins  illustrating  the  cicatrisation  of  sores  by  skin-grafting. 

It  is  not  necessary  or  advisable  to  include  the  whole  thickness  of  the 
skin ;  it  is  quite  sufticient  if  the  cells  which  still  retain  their  power  of 
growth  are  used.  No  real  wound  should  be  left ;  at  the  most,  the  spot  from 
which  the  skin  is  taken  should  be  reddened  or  marked  with  one  or  two  dots 
of  blood  coming  from  papillaj,  the  apices  of  which  have  been  taken  oif ;  and 
the  size  of  the  part  that  is  used  need  be  no  larger  than  that  of  an  ordinary 
pin's  head.    If  possible,  grafts  should  always  be  taken  from  the  patient's 


Fig.  13. — Scissors  for  skin-grafting. 


own  body,  and  from  some  part  where  the  epidermis  is  not  too  thick  ;  but  if 
no  objection  is  raised,  the  skin  from  an  amputated  limb  may  be  made  use  of, 
or  that  which  is  removed  in  the  operation  for  phimosis,  especially  as  ihe 
vitality  of  the  epidermis  is  greater  in  the  case  of  children. 

Grafting  is  of  no  use  unless  the  wound  itself  is  healing  at  the  edge  ;  some- 
times, when  this  is  not  the  case — when  the  granulations  are  pale  and  cede- 
matous — the  grafts  grow  for  a  few  days,  but  almost  invariably  they  break  down 
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and  disappear  again  ;  and  they  should  always  be  placed  with  the  natural  sur- 
face downwards,  about  three-quarters  of  an  inch  from  the  margin,  on  that  part 
of  the  wound,  in  other  words,  which  is  in  other  respects  ready  for  cicatrisation. 
Great  care  should  be  taken  not  to  make  the  surface  bleed.  The  most  satis- 
factory dressing  is  a  single  layer  of  gutta-percha  tissue  or  oiled  silk  per- 
forated with  a  number  of  minute  openings,  and  covered  with  a  considerable 
thickness  of  absorbent  wood-wool.  This  may  be  left  for  a  week  or  more, 
until  the  grafts  are  firmly  set ;  the  excess  of  discharge,  which  might  other- 
wise wash  them  away  or  displace  them,  being  absorbed  through  the  per- 
forations. 

In  the  method  advocated  by  Thiersch,  actual  portions  of  skin  are  used 
and  the  whole  surface  of  the  sore  is  covered  over  at  once.  It  may  be  carried 
out  in  recent  wounds,  but  it  answers  better  in  those  which  have  been  granu- 
lating for  some  little  time,  and  in  which  the  granulations  are  small  and 
florid  ;  a  condition  which  usually  follows  the  application  of  caustic  or  com- 
pression. The  surface  must  first  of  all  be  thoroughly  purified  and  washed 
with  normal  salt  solution,  compresses  soaked  in  the  same  fluid  being  laid 
over  the  wound  until  the  strips  are  ready.  The  most  convenient  situation 
from  which  to  obtain  the  skin  is  the  arm  or  thigh  ;  the  epidermis  is  first 
thoroughly  scrubbed  with  a  solution  of  corrosive  sublimate  or  iodide  of  mer- 
cury in  iodide  of  potash  ;  then  the  antiseptic  is  washed  away  with  salt  solu- 
tion, and  long  strips  are  cut  off  with  a  sharp  razor  as  wide  as  the  part  will 
allow.  The  limb  must  be  held  firmly  from  beneath  with  one  hand,  so  as  to 
put  the  skin  upon  the  stretch,  and  a  shaving  as  long  as  is  thought  advisable 
quickly  taken  from  the  upper  surface.  The  subcutaneous  fat  should  not  be 
included,  but  the  whole  thickness  of  the  true  skin  is  necessary  (of  course  it 
.  is  thinner  at  the  sides)  so  as  to  take  in  the  layer  that  contains  the  horizontal 
plexus  of  vessels.  If  the  plasma  can  enter  into  these  through  the  cut  ends 
of  the  vertical  ones  through  which  they  are  suppHed,  the  nutrition  of  the  graft 
can  practically  be  assured.  Strip  after  strip  obtained  in  this  way  is  placed 
upon  the  raw  surface  and  pressed  firmly  into  position  until  the  whole  is 
covered.  A  layer  of  protective,  perforated  with  numerous  large  openings,  is 
placed  upon  them,  and  over  this  compresses  wet  with  salt  solution,  which 
are  changed  every  day. 

As  a  rule  the  strips  unite  at  once  ;  occasionally  the  granulations  break 
through,  and  sometimes  the  edges  are  lifted  up  by  the  collection  of  discharge 
beneath  ;  even  then  the  whole  area  rarely  perishes. 

Frog's  skin  {Annals  of  Surgery,  Feb.  1889)  has  been  used  in  the  same 
way.  The  same  preparation  and  precautions  are  necessary,  the  skin  of  the 
back  being  carefully  detached  from  the  neck  downwards.  The  pigment-cells 
soon  disappear ;  but  apparently  the  skin  itself  lives,  and  forms  a  thin  pellu- 
cid covering  through  which  the  deep  colour  of  the  vascular  lymph  beneath 
can  be  seen.  After  a  time  it  becomes  denser  and  more  opaque,  but  it  does 
not  appear  to  possess  the  same  power  of  resistance  as  human  skin. 

Wolfler  has  employed  flaps  of  mucous  membrane  in  the  same  way, 
obtaining  them  both  from  human  beings  after  operation  and  from  animals. 
Stricture  of  the  urethra,  for  example,  has  been  excised,  and  a  graft  of  mucous 
membrane  inserted  in  its  place,  with  apparently  good  success;  and  defects 
have  been  remedied  in  the  eyelids  and  elsewhere. 
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Complications  of  Repair 

If  the  surface  of  the  wound  is  irritated  instead  of  being  kept  at  rest, 
t  becomes  inflamed,  and  the  inflammation  continues  so  long  as  the  irritant 
s  at  work.  The  process  of  destruction  for  the  time  the  cause  is  acting  is 
nore  vigorous  than  that  of  repair ;  heahng  is  delayed,  the  loss  of  tissue  is 
greater  than  that  due  to  the  original  hurt,  and  the  wound  increases  in  size, 
lometimes  mei'ely  the  surface  melting  away  (suppuration  and  ulceration)  ; 
lometimes,  when  the  irritant  is  more  intense,  the  base  and  edges  perishing 
',11  masse  (sloughing  and  gangrene).  Open  wounds  are  naturally  more  ex- 
posed to  the  action  of  the  irritants  than  closed  ones ;  they  are  always  liable 
io  infection  from  the  air  and  from  contact  with  foreign  bodies,  and  until 
recently  inflammation  was  regarded  as  a  necessary  factor  in  their  repair, 
[t  cannot,  however,  be  too  strongly  insisted  upon,  that  it  is  a  complication, 
md  an  absolutely  unnecessary  one,  caused  by  the  action  of  some  fresh  irri- 
tant. It  does  occur  occasionally  in  subcutaneous  injuries  as  well  as  in  open 
Dues,  but  it  should  not  occur  in  either.  The  sole  difference,  why  it  is  so 
rare  in  the  one  and  so  common  in  the  other,  is  that  the  former  are  pro- 
tected from  all  external  injurious  agents  by  the  skin,  the  latter  are  not.  As 
soon  as  the  irritant,  whatever  it  may  be,  is  removed,  the  inflammation 
ceases,  and  if  the  tissues  have  sufficient  vitality  left,  the  process  of  repair  at 
once  begins  to  make  headway  again. 

1.  Simj^le  inflammation. — This  is  the  product  of  mechanical  or  chemical 
irritants,  not  generated  by  organisms  living  in  the  wound. 

Friction,  want  of  rest,  the  tension  of  a  tight  suture,  the  presence  of  an 
irritating  dressing  (even  when  it  is  antiseptic),  the  accumulation  of  extrava- 
sated  blood  or  wound  secretion,  inert  foreign  bodies  and  many  other  irri- 
tants of  a  similar  nature,  may  cause  it.  Repair  advances  more  slowly  or  is 
stopped  altogether,  the  area  of  redness  spreads,  the  swelling  becomes  more 
marked,  the  temperature  of  the  part  rises,  the  pain  becomes  more  severe,  and 
the  patient  feels  feverish.  The  gravity  of  the  attack  depends  upon  the  nature 
of  the  irritant  and  the  condition  of  nutrition.  A  tight  suture  will  cause  a 
rise  of  temperature  of  several  degrees,  and  lead  to  a  train  of  symptoms  of 
altogether  disproportionate  severity.  A  bullet  or  a  piece  of  silver  wire, 
ivory  pegs,  or  other  similar  inert  substances,  may  remain  embedded  in  the 
body  for  years,  especially  if  they  are  fixed  in  some  part  that  is  not  exposed 
to  friction  or  movement.  If  they  are  near  the  skin  or  loose  in  the  muscles, 
the  irritation  usually  leads  to  the  production  of  a  capsule  of  cicatricial  tissue, 
and  not  unfrequently,  after  remaining  quiet  for  perhaps  a  number  of  years, 
suppuration  suddenly  sets  in,  the  vitality  of  the  tissues  round  becoming 
depressed  by  age  or  the  addition  of  some  slight  injury. 

If  the  cause  is  removed,  the  inflammation  subsides,  and  repair  gains  the 
upper  hand  ;  if  it  continues,  the  vitality  of  the  tissues  is  lowered,  until  at 
last  they  become  too  feeble  to  resist  the  assault  of  the  pyogenic  organisms, 
and  suppuration  follows. 

2.  Septic  inflamiiiation. — Decomposition  of  the  blood  or  lymph  that  fills 
the  wound  is  a  much  more  powerful  cause.-  The  micro-organisms  of  putre- 
faction are  destroyed  by  living  tissues ;  on  the  other  hand,  they  grow  and 
thrive  in  the  fluid  that  exudes  from  them,  especially  when  it  is  kept  at  the 
temperature  of  the  body,  causing  either  septic  fever  or  saprczmia,  according 
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to  the  amount  absorbed.  If  the  wound  is  a  recent  one,  and  all  the  strata 
of  loose  cellular  tissue  round  the  bones  and  between  the  muscles  are  open 
and  filled  with  extravasated  blood,  diffuse  inflammation  of  the  most  terrible 
description  is  sure  to  follow,  and  very  likely  prove  fatal  from  the  intensity 
of  the  fever  before  there  is  time  for  suppuration.  If,  on  the  other  hand,  the 
tissues  are  better  nourished,  or  the  poison  is  not  so  active,  and  death  does  not 
ensue  in  the  first  two  or  three  days  from  the  saprsemia,  suppuration  sets  in, 
the  germs  finding  the  soil  that  suits  them  best  in  the  already  half-killed  tissues, 
and  one  of  the  varieties  of  suppurative  inflammation  follows,  sometimes 
more  than  one. 

3.  Suppuration. — The  pus  of  acute  suppuration  always  contains  certain 
organisms  ;  it  is  believed,  therefore,  that  it  cannot  occur  without  them,  and 
that  they  are  its  cause.  Ten  or  eleven  different  kinds  are  described  as  pos- 
sessing this  property,  but  only  two,  a  staphylococcus  and  a  streptococcus,  are 
of  common  occurrence.  They  kill  the  leucocytes  and  transform  them  into 
pus-corpuscles ;  the  tissues  themselves,  the  walls  of  the  vessels  and  the 
plasma  that  pours  out  through  them  are  destroyed,  and  converted  by  their 
peptonising  action  into  an  albuminous  fluid  incapable  of  coagulation  ;  and, 
so  long  as  there  is  any  tension  or  any  other  irritant  to  lower  the  vitality  of 
the  tissues  round  them,  they  spread  their  process  of  destruction  far  and  wide. 
Over  structures  that  are  perfectly  healthy  they  have  no  power.  In  children, 
therefore,  and  young  and  healthy  adults,  suppuration  may  be  acute  and 
severe,  when  there  is  tension  or  septic  decomposition  to  help  the  germs,  but 
it  is  limited ;  the  nutrition  of  the  tissues  is  too  good  for  the  micro-organisms 
to  have  any  effect  outside  the  immediate  sphere  of  the  other  irritants  ;  in 
those,  on  the  other  hand,  whose  constitutions  are  wrecked  by  disease  or 
intemperance,  resistance  is  enfeebled,  and  the  suppuration  is  only  too  liable 
to  spread. 

That  in  the  vast  majority  of  instances  these  germs  gain  access  through 
the  wound  is  absolutely  certain  ;  suppuration  is  of  common  occurrence  in 
open  injuries,  while  it  is  the  exception  in  subcutaneous  ones.  As,  however, 
it  does  happen  occasionally  in  the  latter,  and  as  some  of  the  worst  and  most 
fatal  forms  of  suppurative  disease  occur  without  a  wound  at  all,  it  is  clear 
there  must  be  other  modes  of  entrance  too.  Sometimes  their  presence  may 
"be  accounted  for  by  the  existence  of  cutaneous  lesions  in  other  parts  of  the 
body  ;  but,  in  all  probability,  as  they  abound  in  the  alimentary  and  respira- 
tory passages,  they  enter  through  the  mucous  membrane,  and  are  distributed 
by  the  blood.  It  is  only,  however,  when  they  meet  with  tissues  that  have 
heen  already  injured  in  some  other  way,  by  cuts  or  bruises,  tension,  septic 
poisons,  &c.,  that  they  are  able  to  cause  coagulation-necrosis,  and  suppura- 
tion. 

A  certain  amount  of  pus,  generally  very  thick  and  viscid  in  character, 
is  occasionally  found  when  the  dressings  are  removed  from  a  wound,  forming 
a  thin  layer  over  some  part  which  the  skin  has  failed  to  cover.  It  causes  no 
rise  of  temperature  or  fever,  and  the  lymph  beneath  heals  over  rapidly  as 
soon  as  the  dressings  are  changed.  Possibly,  in  many  cases,  it  is  not  true 
pus  (not  the  product  of  pyogenic  microbes),  but  merely  lymph  which  has 
perished  owing  to  its  distance  from  its  base  of  nutrition  and  its  contact  with 
a  foreign  body.  In  other  cases,  however,  micrococci  are  present,  having 
reached  the  part  through  the  dressings  or  in  some  other  way,  and  then  the 
only  explanation  is  that,  owing  to  the  thorough  vitality  of  the  lymph  around, 
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and  the  absence  of  all  other  sources  of  irritation,  they  have  been  unable  to 
effect  more  than  the  minimum  of  mischief.  Suppuration  of  this  description 
requires  no  special  treatment ;  its  existence  is  usually  unknown  until  the 
dressings  are  changed. 

Acute  suppuration,  on  the  other  hand,  accompanied  by  tension,  is  marked 
by  very  characteristic  signs.  There  is  often  a  chill  at  the  beginning,  or  even 
a  rigor  ;  the  temperature  rises  rapidly,  the  pulse  becomes  hard  and  frequent, 
the  tongue  is  coated,  the  appetite  lost,  the  skin  hot  and  dry,  the  urine  scanty 
and  high-coloured  ;  headache  is  always  present,  and  particularly  in  children 
there  is  frequently  more  or  less  delirium.  It  is  not  material  whether  the 
suppuration  is  on  the  surface  of  a  wound  or  deeply  buried  in  the  tissues  ;  in 
either  case  the  symptoms  are  the  same,  although  in  the  latter  they  are  much 
more  severe,  owing  to  the  higher  degree  of  tension.  Undoubtedly,  the  chief 
reason  is  the  absorption  of  the  products  of  tissue-destruction,  poisonous  sub- 
stances produced  by  the  action  of  the  pyogenic  micro-organisms. 

Round  the  wound  everything  is  swollen  and  tense,  the  skin  is  hot,  red, 
glazed,  and  exquisitely  tender  ;  often  it  pits  on  pressure,  and  there  is  oedema 
spreading  up  the  inner  side  of  the  limb  along  the  course  of  the  great  vessels, 
while  the  pain,  especially  at  first,  is  violent  and  throbbing.  Later,  when  the 
tissues  round  have  recovered  themselves,  and  thrown  out  a  protecting  barrier 
of  lymph,  these  local  signs  become  less  marked,  and  at  the  same  time  the 
severity  of  the  constitutional  symptoms  diminishes  ;  but  if,  from  any  cause, 
the  tension  is  allowed  to  return,  the  mischief  at  once  becomes  acute  again. 

The  worst  complications  are  those  which  follow  the  combination  of  septic 
decomposition,  tension,  and  suppuration.  If,  in  such  a  case  as  that  men- 
tioned already,  in  which  the  loose  cellular  tissue  is  filled  in  all  directions 
with  extravasated  and  decomposing  blood,  a  fatal  result  does  not  ensue  in 
the  course  of  the  first  two  or  three  days  from  saprfemia,  and  if  the  patient 
survives  sufficiently  long  for  suppuration  to  occur  under  high  tension,  there 
is  not  one  of  the  forms  of  suppurative  inflammation  that  may  not  follow ; 
diffuse  inflammation  of  the  cellular  tissue  is  certain,  but  lymphangitis,  phle- 
bitis, osteophlebitis,  pytemia,  suppurative  arteritis,  secondary  htemorrhage, 
sloughing,  and  even  gangrene  may  occur. 

Tbeatment  of  Wounds 

In  every  case  the  first  consideration  is  to  stop  the  bleeding  by  measures 
suited  to  the  circumstances.  What  these  are,  and  how  they  are  to  be  used, 
will  be  dealt  with  later  on  in  considering  the  injuries  of  vessels. 

The  essential  points  are  to  make  sure  that  the  wounded  surfaces  are 
absolutely  clean  ;  to  bring  them  into  perfect  apposition  with  each  other ; 
and  to  protect  them  from  sources  of  irritation,  whether  friction,  movement, 
tension,  or  the  assault  of  living  organisms. 

1.  Cleanliness 

Wounds  are  of  two  kinds.  Some  aro  inflicted  by  the  surgeon  in  operating  ; 
others  are  accidental.  In  many  respects  there  is  a  very  material  difference. 

( 1 )  A  wound  inflicted  in  the  course  of  an  operation  should  not  require 
cleansing,  except  from  the  blood  that  covers  and  obscures  the  surface.  Of 
course,  where  old  sinuses  are  present,  as  in  the  removal  of  sequestra,  or  when 
the  wound  communicates  with  the  intestine  or  the  anus,  the  conditions  are 
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entirely  different.  Everything  that  comes  in  contact  with  the  wound  or  witli 
the  skin  near  it  should  be  already  clean.  The  operator's  hands  and  arms, 
should  be  well  scrubbed  with  soap  and  water  and  a  nail-brush.  The  skin 
round  the  wound  should  be  treated  in  the  same  way,  and  then  sponged 
with  a  five  per  cent,  solution  of  carbolic  acid.  The  instruments  should  be 
kept  for  at  least  half  an  hour  in  a  solution  of  similar  strength.  Special  care 
should  be  taken  about  the  sponges,  which  should  be  kept  in  carbolic  lotion ; 
and  nothing  but  a  perfectly  clean  mackintosh  or  india-rubber  sheet  should  be 
allowed  near  the  wound.  If  these  precautions  are  thoroughly  carried  out 
there  is  no  need  to  wash  the  wound  out,  or  to  flush  it  with  anything,  unless 
it  is  desirable  for  the  sake  of  checking  oozing.  Ovariotomy  wounds,  opera- 
tions for  hernia,  excision  of  the  breast,  and  amputation  of  limbs,  for  example, 
if  the  tissues  are  healthy  and  fairly  well  nourished,  should  heal  at  once  by  the 
first  intention. 

Contused  and  lacerated  wounds,  if  they  are  perfectly  clean,  heal  in  the 
same  manner  ;  compound  fractures  by  indirect  violence,  for  example,  very 
rarely  suppurate  ;  the  dead  fragments,  which  are  always  more  abundant  in 
such  injuries,  are  quietly  removed  by  the  leucocytes ;  but  there  is  more  risk. 
In  a  simple  incised  wound  the  amount  of  injured  tissue  is  exceedingly  small, 
the  structures  on  either  side  retain  their  vitality  and  power  of  resistance 
unimpaired  ;  in  contused  wounds,  on  the  other  hand,  the  bruising  is  often 
considerable  for  some  distance  round,  and  there  is  always  the  fear,  even  if 
decomposition  does  not  occur,  that  the  pyogenic  organisms  may  gain  access 
to  the  part,  as  they  sometimes  do  in  subcutaneous  injuries,  and,  finding 
structures  already  damaged,  cause  suppuration.  The  amount,  however,  is 
never  serious  unless  there  is  some  further  cause — tension,  want  of  rest,  or 
decomposition — continuing  to  depress  the  vital  power  of  the  tissues  around. 

(2)  Suspicious  wounds  and  those  which  are  known  to  be  infected  require 
an  entirely  different  plan.  It  is  certain  that  if  the  bacteria  of  putrefaction 
once  gain  entrance,  and  there  is  dead  tissue  or  extravasated  blood  at  the 

temperature  of  the  body,  they  will  produce  a 
poison  which  causes  very  severe  constitutional 
symptoms,  lowers  the  vitality  of  the  tissues,, 
and  renders  them  incapable  of  resisting  the 
action  of  other  germs.  Steps  must  be  taken, 
therefore,  either  to  destroy  the  organisms,  or  to 
remove  the  material  in  which  they  grow,  or 
preferably  to  do  both. 

a.  The  first  of  these  indications  is  fulfilled 
by  thoroughly  washing  out  the  wound  and 
scrubbing  the  skin  round  with  an  antiseptic 
lotion,  using  an  irrigator  or  a  piece  of  rubber 
tubing,  and  passing  it  down  to  the  bottom  of 
all  the  recesses.     If  it  is  in  one  of  the  ex- 
tremities and  otherwise  conveniently  placed, 
Fig.    14.  — Irrigating   can,  for  it  is  more  satisfactory  to  immerse  the  injured 
thoroughly  washing  out   the  p^^j.  altogether  in  an  antiseptic  bath  at  the  tern- 
recesses  of  a  wound.  ^  piitc,  ,i  i 

perature  of  the  body  for  two  or  three  hours. 

"What  antiseptic  should  be  used  is  to  a  great  extent  a  matter  of  personal 
choice ;  the  ideal  one  has  not  been  found  yet.  Corrosive  sublimate,  either 
alone,  with  chloride  of  ammonium  (sal  alembroth ),  or  with  a  minute  quantity 
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hydrochloric  acid,  is  very  effectual.  One  part  in  a  thousand  is  sufficient 
:  general  purification,  one  in  five  or  ten  for  the  irrigation ;  but  it  should 
ver  be  employed  for  large  absorbing  surfaces  such  as  the  pleura  or  peri- 
eum,  or  for  complicated  and  extensive  wounds  in  which  there  is  any  fear 

its  retention.  As  a  germicide  there  is  no  doubt  of  its  value,  but  it  has 
my  drawbacks.  Dysenteric  diarrhoea,  vomiting,  collapse,  and  even  death 
,ve  been  known  to  follow  its  use  ;  in  one  case  under  my  care  (compound 
slocation  of  the  ankle-joint)  salivation  was  caused  before  the  odour  of  de- 
niposition  disappeared  ;  and  it  ruins  any  steel  instruments  with  which  it 
mes  into  contact.  Further,  it  forms  an  insoluble  compound  with  albumin, 
rich  is  said  to  be  almost  inert,  but  this  difficulty  is  to  a  gi'eat  extent  over- 
me  by  the  addition  of  chloride  of  ammonium  or  hydrochloric  acid.  Lister 
is  lately  been  experimenting  with  a  double  cyanide  of  mercury  and  zinc  (of 
iknown  composition)  which  may  prove  more  effectual. 

Carbolic  acid  possesses  the  advantage  of  being  volatile,  but  it  too  is  by 
I  means  perfect.  According  to  Koch,  instruments  to  be  absolutely  pure 
ould  be  left  for  at  least  two  days  soaking  in  a  five  per  cent,  solution.  One 
.rt  in  forty  is  the  ordinary  strength  for  cleansing  wounds ;  one  in  twenty 
r  instruments,  sponges,  &c.    Olive-green  urine,  which  darkens  on  exposure 

light,  is  not  uncommon  after  its  use ;  headache,  giddiness,  and  sickness 
icasionally  occur  ;  and  instances  of  extreme  depression  with  low  tempera- 
re  and  fatal  collapse  have  been  recorded.  Further,  it  distinctly  tends  to 
icourage  oozing  from  the  surface  of  a  wound  by  its  action  upon  fresh  blood- 
ots,  and  the  amount  of  discharge  afterwards  is  always  excessive. 

Other  substances  are  recommended  from  time  to  time,  but  with  very  few 
iceptions  they  do  not  appear  to  obtain  general  recognition.    Boracic  acid 

practically  non-poisonous,  and  may  be  used  either  as  a  saturated  solution 
I  water,  or  even  dusted  upon  the  wounded  surface,  but  it  is  not  nearly  so 
fectual.  Thiersch's  solution  is  formed  of  two  parts  of  salicylic  acid,  twelve 
■  boracic  acid,  and  one  thousand  of  water.  Hydronaphthol  is  strongly  re- 
mmended  as  non-poisonous  and  as  powerful  as  corrosive  sublimate  under 
16  conditions  of  actual  practice.  It  is  very  soluble  in  alcohol,  but  only 
ightly  so  in  cold  water.  Salufer  succeeds  very  well  in  the  hands  of  some, 
id  appears  perfectly  safe.  Eucalyptus  preparations  are  very  agreeable  at 
rst,  but  patients  are  apt  to  get  tired  of  the  smell.  Chloride  of  zinc,  which 
1  stated  to  be  almost  inert  so  far  as  germs  are  concerned,  is  undoubtedly  of 
Bry  great  value  under  special  conditions. 

Whatever  antiseptic  is  used,  unless  it  is  intended  to  treat  the  injury  by 
continuous  bath,  or  there  is  some  condition  rendering  it  impracticable,  it 
I  most  important  to  keep  the  surface  dry  and  check  the  amount  of  discharge 
s  much  as  possible.  Germs  cannot  grow  without  fluid.  For  this  reason 
ramgee  preferred  equal  parts  of  spirit  and  water,  a  saturated  solution  of 
orax  with  about  one-eighth  of  glycerine,  and  equal  parts  of  water, 
lycerine,  and  methylated  spirit,  to  the  watery  solution  of  any  antiseptic. 

This  is  probably  one  of  the  chief  reasons  why  iodoform  has  met  with 
uch  favour.  Its  smell  is  exceedingly  peculiar,  very  penetrating,  and 
bjectionable  from  its  associations  ;  there  have  been  many  instances  of 
erious  poisoning,  and  even  of  death  from  its  absorption  ;  it  is  by  no  means 
ertain  that  it  is  a  germicide  ;  yet  as  a  matter  of  clinical  experience  there 
an  be  no  question  that  it  forms  a  most  valuable  dressing  for  wounds.  The 
iffimorrhage  is  stopped  ;  the  surface  becomes  dry  ;  the  amount  of  discharge 
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is  reduced  to  a  minimum,  and  repair  takes  place  rapidly,  beneath  the  crust 
that  forms,  without  suppuration  or  decomposition.  It  is  chiefly  used  in 
the  form  of  powder,  but  it  may  be  dissolved  in  ether  for  special  purposes,  or 
formed  into  an  emulsion  with  glycerine,  or  sprinkled  over  moist  gauze, 
and  then  well  rubbed  into  the  meshes  ;  and  it  may  be  applied  to  quite 
recent  wounds  or  to  those  that  are  already  suppurating.  Elderly  people  are 
said  to  be  more  liable  to  its  effects  than  others,  but,  as  in  some  cases  very 
large  amounts  have  been  used  without  any  ill  result,  it  is  probable  the 
susceptibility  depends  chiefly  upon  individual  peculiarities.  An  erythe- 
matous rash,  sometimes  starting  from  the  neighbourhood  of  the  wound, 
sometimes  general,  is  tolerably  frequent.  Anorexia,  headache,  and  great 
depression  occur  in  the  milder  cases ;  delirium,  sleeplessness,  and  even 
convulsions  in  those  that  are  more  severe  ;  while  in  the  worst  of  all  the 
pulse  is  rapid  and  thready,  the  surface  of  the  body  cold,  and  the  prostra- 
tion extreme  from  the  very  first.  It  appears  to  be  excreted  by  the  kidneys 
as  an  iodide,  and  it  has  been  suggested  that  poisoning  only  occurs  when 
the  action  of  these  organs  fails,  possibly  from  the  formation  of  some  com- 
pound with  an  albumin. 

b.  The  second  indication  is  to  keep  the  wound  clean.  Germs  cannot 
live  without  fluid,  and  have  little  or  no  power  on  tissues  that  are  perfectly 
healthy.  If  the  interior  of  the  wound  is  kept  dry,  and  the  vitality  of  the 
structures  around  it  is  unimpaired,  they  are  practically  innocuous. 

Unfortunately  cleansing  a  wound  with  an  antiseptic  causes  other  effects 
as  well.  All  antiseptics  injure  the  tissues  they  touch  to  a  greater  or  less 
extent,  and  increase  the  amount  of  fluid  poured  out  (carbolic  acid  is 
probably  the  worst  in  this  respect,  iodoform  the  best)  ;  and  many  of  them 
are  used  with  water,  which,  unless  it  is  thoroughly  sponged  out  (again  an 
irritant,  of  some  importance  too,  especially  in  connection  with  the  peri- 
toneum), adds  still  more  to  the  quantity.  In  a  simple  incised  wound,  if 
the  surfaces  are  brought  together  and  pressure  is  properly  applied,  the 
amount  of  exudation  is  so  small  that  it  may  be  left  to  the  natural  process 
of  absorption.  Contused  and  lacerated  wounds,  in  which  the  oozing  has  been 
completely  checked,  may,  if  not  too  much  handled,  be  treated  in  the  same 
way  ;  or  at  most  a  little  opening  may  be  left  at  one  angle,  so  that  any  great 
excess  of  fluid  can  drain  off  and  be  absorbed  by  the  dressing  covering  it. 
But  a  wound  that  has  been  thoroughly  cleansed,  and  the  surface  of  which 
has  been  sponged  or  washed  with  strong  antiseptics,  requires  something 
more.  If  it  is  left  open,  the  fluid  that  is  poured  out  naturally  can  escape  at 
once ;  but  if  the  skin  is  united  over  it,  and  no  precaution  is  taken,  the 
interior  no  longer  remains  clean  ;  exudation  is  more  rapid  than  absorption  ; 
fluid  collects ;  tension  is  set  up ;  inflammation  follows,  and  if  nothing  is 
done  suppuration  is  certain ;  the  germs  gain  access  to  the  part,  and  destroy 
the  leucocytes  in  just  the  same  way  as  they  sometimes  do  when  a  simple 
bruise  is  constantly  rubbed  or  hurt. 

To  keep  such  a  wound  clean  therefore,  and  to  prevent  tension  and  its 
consequences,  either  the  edges  of  the  skin  must  not  be  united,  or,  if  they 
are,  a  system  of  drainage  must  be  employed.  The  method  in  which  this  is 
carried  out  depends  upon  the  way  in  which  the  surfaces  of  the  wound  are 
adjusted  and  held  together. 
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2.  Apposition  of  the  ivound  siorfaces 

Want  of  cleanliness  is  altogether  fatal  to  repair  :  the  tissues  cannot  close 
the  wound  until  by  the  production  of  vascular  granulation-tissue  they  have 
ejected  all  injurious  agents,  at  a  certain  sacrifice.  Given  cleanliness,  the 
rapidity  with  which  repair  is  effected  depends  upon  accuracy  of  apposition. 
Irregular  injuries  with  uneven  cavities  are  gradually  filled  from  the  bottom 
and  the  sides,  but  the  process,  in  comparison  with  those  in  which  the 
surfaces  are  properly  adjusted,  is  very  slow,  and  the  amount  of  cicatricial 
tissue  much  greater. 

Accuracy  of  apposition  is  effected  by  attention  to  position  ;  pressure  ; 
sutures  ;  and  strapping. 

Position. — In  operations,  incisions  are  planned  to  avoid  tension  and  to 
allow  wounded  surfaces  to  fall  together  of  themselves.  Natural  folds  are 
followed  as  far  as  possible,  and  gravity  is  carefully  considered  with  regard  to 
the  attitude  of  the  patient.  In  chance  wounds,  the  position  of  the  body  and 
hmbs  must  be  arranged  to  suit  the  circumstances.  A  great  deal  can  some- 
times be  effected  by  this,  but  it  must  be  recollected  that  discomfort  may 
cause  fever.  In  many  plastic  operations  the  position  of  the  patient  has  to 
be  fixed,  and  this  cannot  be  avoided. 

Pressure. — Properly  applied,  this  is  of  the  greatest  assistance.  It  keeps 
the  deeper  parts  of  the  wounds  together  as  well  as  the  superficial  ones ; 
prevents  the  formation  of  a  cavity  in  which  fluid  can  collect ;  checks  the 
tendency  to  effusion,  and  assists  the  absorption  of  that  which  has  already  been 
poured  out.  Every  structure  in  the  body  exists  under  a  certain  degree  of 
tension ;  as  soon  as  the  skin  is  divided,  this  disappears ;  and  one  object 
of  the  dressings  applied  to  a  wounded  surface  is  to  restore  it  to  its  natural 
condition  until  repair  is  completed. 

The  ideal  dressing  is  perfectly  soft,  elastic,  absorbent  in  the  highest 
de  gree,  and  impregnated  with  something  that  will  make  it  safe  against 
putrefaction  without  rendering  it  in  the  least  irritating.  If  these  condi- 
tions are  fulfilled,  and  if  abundance  of  the  material  is  used,  an  amputation 
wound,  or  such  a  one  as  is  produced  in  arthrectomy,  may  often  be  left  a  fort- 
night, or  even  longer,  untouched,  and  only  two  or  three  dressings  at  the  most 
are  required.  Absorbent  cotton-wool,  wood-wool  wadding,  treated  with  cor- 
rosive sublimate,  prepared  moss,  and  sponges  wrung  out  of  carbolic  (the 
last  especially  if  elastic  pressure  is  required  to  stop  lia3morrhage)  are  the 
most  useful.  A  strip  should  be  laid  on  either  side  of  the  wound,  some  little 
distance  from  the  edge,  so  as  to  press  the  deeper  parts  well  together,  and  as 
it  were  force  the  actual  line  somewhat  outwards  ;  and  then  all  the  space 
round  and  in  between  should  be  thoroughly  and  carefully  packed,  especial 
attention  being  paid  to  the  hollows  between  the  bones.  Over  this  a  soft 
elastic  bandage  is  placed,  without  reverses  ;  or  if  a  greater  degree  of  firm- 
ness is  required,  torn  strips  of  millboard,  soaked  perhaps  in  plaster  cream, 
as  recommended  by  Gamgee,  and  then  the  bandage  over  these.  The  ease 
and  comfort  of  this  arrangement  can  hardly  be  surpassed.  Immobility  is 
perfect ;  the  patient  feels  that  all  is  secure  ;  tension  is  prevented  ;  there  is 
no  cavity  in  which  fluid  can  collect ;  the  small  amount  that  is  not  taken  up 
by  the  tissues  is  driven  through  the  edges  of  the  wound  and  harmlessly 
absorbed  at  once ;  vascular  dilatation  cannot  take  place  to  excess,  and  the 
apposition  of  the  injured  surfaces  is  as  exact  as  it  is  possible  to  make  thera. 
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Strapping. — This  is  either  employed  in  superficial  wounds  by  itself, 
or  in  deeper  ones  as  an  adjunct  to  sutures,  for  the  purpose  of  distributing 
tension  and  of  immobilising  structures  on  either  side.  In  operations  on  the 
breast,  for  example,  one  or  more  broad  strips  may  be  advantageously 
brought  up  from  the  region  of  the  back  to  support  the  lower  flap,  draw 
it  upwards,  taking  the  tension  off  the  sutures,  and  keep  it  firmly  pressed 
against  the  ribs. 

Sutures  are  of  various  kinds  and  various  materials.  Catgut  of  different 
degrees  of  thickness  and  hardened  more  or  less  in^chromic  acid,  according  to 
the  strength  and  endurance  required,  is  the  most  useful.  Silver  or  iron  wire 
possesses  the  advantage  of  being  absolutely  unirritating  and  of  being  easily 
fastened,  but  requires  removal ;  and  the  same  may  be  said  of  silk.  If  pro- 
perly prepared,  and  go  arranged  that  no  tension  falls  upon  them,  any  of  these 
materials  may  be  left  for  weeks  without  causing  the  least  irritation ;  but 
wire  and  silk  almost  always  require  to  be  removed  at  last :  catgut  removes 
itself. 

Silkworm  gut,  softened  beforehand  in  carbolic  lotion,  so  that  it  will  tie 
more  easily,  is  especially  useful  for  plastic  operations.  Horsehair  is  occasion- 
ally employed  where  there  is  no  tension ;  and  in  comparatively  rare  cases 
other  materials  are  used  as  well. 

The  method  is  still  more  variable  ;  the  object  is  to  secure  accurate  adap- 
tation of  the  whole  depth  of  the  wound  without  causing  tension  upon  it 
anywhere.  In  deep-seated  or  complex  injuries  this  is  only  possible  by  means 
of  buried  suhores,  which  must  necessarily  be  of  catgut.  Layer  after  layer 
of  tissue  is  accurately  adjusted  and  secured  in  situ,  periosteum  to  periosteum, 
muscle  to  muscle,  and  fascia  to  fascia.  The  deepest  sutures  are  fastened  the 
most  firmly :  the  superficial  ones  are  not  so  tight,  so  that  if  anywhere  the 
amount  of  effusion  (owing  to  some  accidental  source  of  irritation)  is  in  excess 
of  absorption,  the  fluid  may  make  its  way  in  the  direction  of  least  resistance, 
towards  the  surface.  It  is  only  by  means  of  this  kind  that  large  and  complex 
wounds,  those  for  example  left  by  amputations,  can  be  safely  secured  with- 
out drainage  ;  but  of  course  the  surfaces  must  be  perfectly  clean  and  healthy, 
fit  and  ready  to  cohere  together  at  once.  In  the  presence  of  suppuration 
or  of  decomposition,  sutures  used  in  this  way  could  only  lead  to  the  most 
■disastrous  consequences. 

Deep  sutures  {sutures  of  support)  aim  at  effecting  the 
same  result,  but  at  the  expense  of  tension  and  pressure  upon 
the  skin  some  little  distance  off.  Button  sutures,  for  example 
(fig.  15),  are  cut  from  pieces  of  stout  sheet  lead  of  various 
shapes  and  sizes.  One  of  these  is  placed  on  either  side  of  the 
wound,  some  little  distance  away ;  and  while  the  two  are 
brought  together  as  closely  as  is  thought  desirable  by  the 
hands  of  an  assistant,  a  stout  silver  wire  is  passed  deeply  across 
from  one  to  the  other,  and  fastened  in  a  slit  cut  in  the  side 
of  the  lead.  This  relieves  the  edges  of  any  tension  by 
Fig.  15.— Button  transferring  it  to  a  greater  distance  and  spreading  it  over  a 
suture.  -^yider  surface  ;  but,  though  they  are  useful  in  such  opera- 
tions as  excision  of  the  breast,  they  do  not  secure  nearly  the  same  accuracy 
of  apposition  for  the  deeper  parts.  The  same  may  be  said  of  the  quill 
suture  (fig.  16),  in  which  longitudinal  rigid  supports  are  laid  a  little  distance 
from  the  edges  of  an  incised  wound  and  fastened  to  each  other  by  deep  ties 
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of  wire  or  some  other  unirritaiing  material.  Strong  curved  needles  set  in  a 
handle  are  required  for  them  ;  the  skin  and  the  deeper  structures  are  trans- 
fixed, first,  on  one  side,  and  then,  m  the  opposite  direction,  on  the  other ;  if 
the  needle  is  threaded  befoi'e  it  is  passed  the  loop  is  caught  and  drawn  out, 
so  that  a  double  suture  is  left ;  if  not,  it  is  threaded  when  the  point  projects 
through  the  skin  on  the  farther  side  and  withdrawn,  carrying  the  suture  with 
it.  As  a  rule  such  sutures  cannot  be  left  more  than  four  or  five  days,  but  every- 
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Fig.  16. — Tlie  quilled  suture. 


thing  depends  upon  the  degree  of  tension.  Their  chief  object  is  to  prevent 
any  strain  upon  the  superficial  ones,  and  as  soon  as  these  appear  secure  they 
should  be  cut,  even  if  they  do  not  require  it  of  themselves. 

The  kvisted  or  figurc-of-eigJit  suture  is  chiefly  used  after  removal  of  part 
of  the  lip  in  order  to  bring  the  whole  thickness  of  the  cut  surfaces  into 
apposition.  It  is  very  rarely  required  for  simple  harelip,  sutures  of  silkworm 
gut  being  nearly  always  sufficient.  Steel  pins,  silvered  over,  are  introduced 
about  half  an  inch  from  the  margin  of  the  wound ;  passed  obliquely  down 
through  the  whole  thickness  on  one  side  as  far  as,  but  not  through,  the  mucous 
membrane;  then  carried  across  the  cleft  (fig.  17),  made  to  enter  at  a  corre- 
sponding point  on  the  other  side,  and  passed 
through  to  the  cutaneous  surface,  piercing  the 
tissues  in  the  opposite  order.  The  surfaces  are 
then  brought  together  by  lateral  pressure  and  a 
piece  of  stout  silk  twisted  round  the  proj  ecting 
ends  in  a  figure-of-eight.  The  point  and  the 
head  of  the  pin  (if  it  projects  too  far)  are  cut 
off  with  pliers  ;  the  skin  beneath  is  guarded 
with  a  small  piece  of  lint  or  strapping  ;  and 
the  whole  is  left  exposed  to  the  air  so  that  the 
blood  may  dry  upon  the  surface  and  form  an 
additional  protection.  The  pins  should  be  removed  in  forty- eight  hours,  or 
suppuration  is  almost  sure  to  occur  round  them,  and  the  marks  caused  in 
this  way  may  be  more  conspicuous  than  the  linear  cicatrix  of  the  operation. 
If  possible  they  should  be  withdrawn  by  twisting  them  round,  so  as  to  leave 
the  silk  with  the  coagulated  blood  still  adherent  to  the  surfaces  of  the  skin. 
If  it  comes  away,  strapping  must  be  used  as  a  support. 

Superficial  sutures  are  interrupted  or  continuous,  and  may  be  of  any 
material — catgut,  wire,  silk,  or  horsehair.    Ordinary  straight  needles  with 


Fia.  17. — The  twisted  suture. 


166 


GENERAL  PATHOLOGY  OF  INJURIES 


triangular  points,  or  Hagedorn's  curved  ones  (wliicli  are  flattened  from  side 
to  side,  not  like  the  ordinary  ones  from  above  downwards),  are  the  best,  the 
edges  of  the  wound  being  raised  well  up  with  the  finger  and  thumb,  so  that 
the  needle  may  be  passed  at  one  thrust  through  both. 

In  the  interruiotecl  suture,  the  material  is  cut,  and  knotted  or  twisted  as 
the  case  requires,  each  time  the  incision  is  crossed,  care  being  taken  that  the 
knot  always  lies  to  one  side  and  that  there  is  no  dragging  or  puckering  of 
the  skin.  The  object  of  a  superficial  suture  is  not  to  draw  the  two  edges 
together  (this  should  be  done  by  pressure,  position,  or  other  means),  but  to 


hold  them,  gently  but  firmly,  facing  each  other.  In  all  cases  the  knot  should 
be  a  true  one  (fig.  18). 

In  the  continuous  suture  there  is  only  one  knot  at  each  end,  or  if  the  line 
is  very  long,  one  here  and  there.  The  varieties  are  almost  endless.  The 
common  one  is  the  ordinary  glovers'  stitch  (fig.  19),  simply  over  and  over. 
Or  this  is  modified  by  using  a  double  thread,  except  for  the  first  perforation 
and  the  last ;  these  have  only  a  single  one,  so  that  two  ends  project  from 
the  skin,  one  on  either  side  of  the  wound  at  its  two  extremities,  and  the  suture 
can  be  made  secure  at  once  by  tying  them  together  across  the  line. 

In  the  quilt  suture  (fig. '20)*  the  needle  is  carried  through  the  two  flaps, 
and  then  back  again,  so  that  a  loop  is  left  on  one  side,  and  the  two  ends  on  the 
other.  These  two  ends  can  either  be  secured  together 
at  once  ;  or  one  may  be  carried  in  the  same  manner 
along  the  whole  length  of  the  wound.  Sometimes 
this  is  combined  with  the  glovers'  suture  :  an  out- 
side row  of  quilt  stitching  is  carried  along  the  whole 
distance  to  draw  the  flaps  together,  and  then  a  line 
of  glovers'  is  brought  back  along  the  edges  to  secure 
accurate  apposition.  The  two  ends  of  the  thread  are 
thus  brought  close  together,  and  may  be  tied  at  once. 
This  is  exceedingly  useful  in  cases  in  which  tension  is 
feared,  but  as  a  rule  the  outside  row  requires  division 
on  the  third  day. 

The  great  advantage  of  the  continuous  suture  is  the  rapidity  with  which 
it  is  applied  and  the  accuracy  it  ensures.  There  is,  on  the  other  hand,  the 
serious  objection  that  if  from  the  presence  of  tension  at  one  single  spot  it 
must  be  cut  before  the  wound  has  healed,  the  whole  is  likely  to  give  way. 
Of  course  it  should  never  be  employed  by  itself  as  a  circular  suture  round  the 


J 


Fig.  i20.— The  quilt  suture 
as  applied  to  the  intestine. 


LOCAL  EFFECTS  OF  INJURY 


167 


intestine  or  any  other  hollow  tube,  as  it  would  become  loose  at  once  if  this 
collapsed. 

Other  forms  of  suture,  Lembert's,  Jobert's,  &c.,  are  described  in  connection 
with  special  operations. 

Drainage. — The  question  of  drainage  depends  upon  the  character  of  the 
wound.  After  any  injury,  no  matter  how  simple,  the  amount  of  exudation 
is  in  excess  of  absorption.  If  the  difference  is  only  slight,  the  tissues,  aided 
by  judicious  pressure  and  rest,  are  able  to  deal  with  it  after  a  little  time,  and 
the  balance  is  restored.  If,  however,  the  difference  is  considerable,  and 
no  exit  for  the  surplus  provided,  there  is  a  certain  degree  of  tension  ;  this 
inflicts  a  fresh  injury,  and  inflammation  follows. 

(a)  Simple  incised  lootmds. — If  the  bleeding  is  stayed  (at  least  that  from 
vessels  of  any  size,  for  too  much  care  may  be  shown  in  this  matter  and  more 
harm  done  than  good),  the  surface  clean,  and  apposition  accurate,  there  is 
the  minimum  of  exudation  ;  absorption  begins  at  once ;  and  provided  no 
fresh  injury  is  inflicted,  the  balance  is  restored  again  almost  immediately. 
The  least  friction  or  movement  and  it  is  all  undone. 

(6)  Contused  and  lacera  ted  wounds. — Accurate  apposition  is  often  impos- 
sible ;  a  cavity  is  left  which  must  be  obliterated  by  the  growth  of  vascular 
granulation-tissue  from  the  sides  and  bottom.  Whether  drainage  is  required 
or  not  depends  upon  the  character  of  the  wound  and  the  amount  of  irritation 
to  whicli  it  is  subjected. 

Supposing  it  is  perfectly  clean  and  there  is  sufficient  skin  to  cover  it  in, 
the  wound  as  soon  as  it  is  left  fills  with  blood  and  lymph  from  the  dilated 
vessels  around,  until  the  pressure  in  the  interior  is  equal  to  that  exerted  by 
the  dressings  over  it  ;  in  other  words,  it  is  almost  in  the  same  condition  as 
a  severe  contusion.  The  sole  difference  is  in  the  amount  of  fluid  ;  in  the 
one  case  the  pressure  of  the  unbroken  skin  limits  the  exudation  from  the 
first,  and  there  is  no  source  of  irritation  other  than  the  tension  ;  in  the 
other,  owing  to  exposure  to  the  air,  manipulation,  the  application  of  dress- 
ings and  other  causes,  even  when  everything  is  absolutely  clean,  the 
quantity  is  very  much  more  abundant,  and  the  absorbing  power  less. 
Accordingly,  it  is  usually  advisable  to  provide  some  means  for  escape,  at 
least  for  the  first  twenty-four  hours  ;  either  the  edges  of  the  wound  are  left 
sUghtly  separated  at  one  spot  and  an  absorbent  dressing  applied  ;  or  if  it 
is  thought  that  is  not  likely  to  be  sufficient,  a  small  drainage-tube,  a  few 
threads  of  horsehair,  or  a  few  strands  of  catgut,  are  placed  in  the  cavity  with 
one  end  projecting  on  the  skin.  At  the  end  of  twenty-four  hours  all  excess 
should  cease,  and  if  a  fair  amount  of  pressure  is  kept  up  over  the  wounded 
surface,  absorption  should  balance  secretion. 

If  the  skin  is  insufficient,  so  that  an  open  wound  is  left,  the  same  plan 
may  still  be  tried,  only  now  an  artificial  protecting  covering  must  be  formed. 
In  small  wounds  which  can  be  kept  at  perfect  rest  this  may  be  done  with 
iodoform ;  the  powder  is  dusted  over  the  glazing  surface,  a  dry  scab  forms, 
the  wound  is  absolutely  protected  and  the  pressure  is  sufficient  to  check 
the  exudation.  In  larger  ones  an  attempt  may  be  made  in  the  same  direc- 
tion by  what  is  known  as  Schede's  dressing.  Immediately  over  the  wound 
is  placed  some  fine  rubber  or  gutta-percha  "tissue,  perfectly  clean,  but  not 
moistened  with  carbolic  ;  it  should  be  just  large  enough  to  overlap  the 
edges  of  the  wound.  This  is  covered  with  a  thick  layer  of  some  absorbent 
dressing  (impregnated  witli  an  antiseptic  to  act  as  an  additional  safeguard 
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against  putrefaction),  and  the  whole  is  then  firmly  and  evenly  bandaged 
over.  The  outer  dressings  absorb  the  surplus  serum  that  exudes  from  the 
lymph  that  fills  the  wound,  and  the  thin  film  of  rubber  tissue  acts  as  the 
scab  to  protect  the  surface. 

(c)  Irritated  and  foul  wounds. — Where  there  is  perfect  cleanliness,  and 
the  parts  are  kept  absolutely  at  rest,  these  methods  answer  admirably  and 
nothing  more  is  wanted.  If  apposition  is  not  quite  accurate,  if  there  has 
been  much  bruising  or  handling,  or  if  (what  comes  to  the  same  thing)  the 
wound  has  been  foul  and  has  been  subjected  to  a  thorough  cleansing,  the 
amount  of  lymph  that  is  poured  out  is  at  first  too  great  for  absorption^ 
and  an  escape  must  be  provided.  The  cause,  however,  is  only  a  temporary 
one  ;  and  generally,  if  the  dressing  is  absorbent,  a  dependent  opening  is  all 
that  is  required.  Sometimes  a  small  drain  is  advisable,  but  after  the  first 
twenty-four  hours,  all  excess  should  cease  (there  being  nothing  further  to  cause 
it),  and  uniform  compression  with  an  absorbent  dressing  should  be  sufficient. 

This  is  not  the  case  when  the  irritation  is  continuous,  whether  it  is  due 
to  the  wound  remaining  foul,  or  to  its  being  subjected  to  constant  friction 
or  other  source  of  irritation.  The  cause  is  then  a  continuous  one,  fresh 
injury  is  constantly  being  inflicted  upon  the  tissues,  and  the  amount  of 
exudation  continues  to  increase  in  a  measure  that  is  only  regulated  by 
the  extent  and  intensity  of  the  irritant.  This  fluid,  in  its  turn,  if  the 
wound  is  closed,  affects  the  already  injured  tissues  by  the  tension  that  it 
causes,  or  in  the  case  of  septic  decomposition,  by  the  poisons  it  contains  as 
well ;  the  wound  becomes  hot  and  swollen,  the  pain  much  more  severe,  the 
temperature  rises,  and  unless  the  most  ample  provision  is  made  for  free 
and  continuous  escape,  some  form  of  suppurative  disease  is  certain.  Drain- 
age acts  in  two  ways.  It  diminishes  the  tension,  relieving  the  pain  and 
checking  the  absorption  of  poisonous  fluids  from  the  interior,  and  it  stops 
septic  decomposition  by  drawing  off  the  fluid  on  which  the  germs  grow  and 
gradually  starving  them  out. 

Chassaignac's  tubes  have  never  been  improved  upon,  except  in  the  quaUty 
of  the  rubber.  They  are  of  any  length  and  of  any  diameter,  the  sides  per- 
forated with  openings  here  and  there,  and  sufficiently  strong  not  to  collapse. 
In  using  them,  one  end  should  be  passed  down  to  the  bottom  of  the  cavity, 
the  other  brought  out  through  the  wound  at  the  most  convenient  spot  and 
cut  flush  v/ith  the  skin.  It  is  better  that  they  should  point  downwards 
for  the  sake  of  gravity,  but,  provided  the  outside  pressure  is  properly 
arranged,  there  is  no  absolute  necessity  for  it.  The  end  should  be  secured 
with  a  silk  ligature,  so  that  it  may  not  slip  inside  altogether.  One  or 
more  may  be  used,  according,  not  so  much  to  the  extent  of  the  wound  as  its 
complexity,  and  care  should  be  taken  that  they  are  sufficiently  large ;  small 
ones  are  filled  with  blood-clot  almost  at  once,  and  are  often  injurious  from 
the  false  sense  of  security  they  give.  When  not  in  use  they  should  be  kept 
in  a  five  per  cent,  solution  of  carbolic  acid. 

As  a  rule,  if  the  wound  surface  was  clean,  a  drainage-tube  may  be 
removed  at  the  end  of  twenty-four  hours.  If  there  was  much  oozing  it  will 
be  filled  with  clot,  if  there  was  not  it  is  not  required  any  further.  Whether 
it  should  be  introduced  again  for  a  part  of  the  distance,  through  the  skin 
for  example,  depends  upon  the  amount  of  discharge,  the  degree  of  tension,, 
and  the  presence  of  layers  of  fascia  which  might  render  the  opening  valvular. 
If  the  injury  was  from  the  first  suspicious,  or  if  there  is  any  fear  of  septic 
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lecomposition  or  of  suppuration,  and  tlie  edges  of  the  skin  have  been 
)rouglit  together,  it  should  be  replaced  and  only  shortened  by  degrees  as 
ihe  cavity  fills  up. 

As  it  is  not  unfrequently  necessary  to  dress  a  wound  on  the  day  after  an 
)peration,  solely  for  the  purpose  of  removing  a  drainage-tube,  many  attempts 
lave  been  made  to  dispense  with  their  use,  or  to  employ  only  such  as  are 
ipontaneously  absorbed.  Buried  sutures  cannot  be  recommended  except 
vhen  the  wound  is  a  clean  incised  one,  and  then  they  are  rarely  wanted, 
•^euber's  decalcified  bone  tubes  cannot  be  relied  upon,  and  the  chicken  bone 
[rains  of  MacEwen  are  only  to  be  trusted  in  special  cases  ;  the  rate  of 
oftening  is  not  uniform,  and  irregular  pressure  may  cause  kinking.  Catgut 
[rains  are  rarely  employed,  they  do  not  really  exert  any  capillary  attraction, 
ind  they  tend  to  block  the  opening  by  softening  and  swelling  up.  Horsehair 
s  a  little  better,  but  if  a  drainage-tube  must  be  used  in  these  cases  (and  it 
s  very  questionable  whether,  when  the  amount  of  discharge  is  so  small,  it 
TOuld  not  be  better  to  trust  at  once  to  the  absorptive  power  of  the  tissues 
mder  uniform  compression),  a  thin  slip  of  gutta-percha  tissue  is  better  than 
Jiy.  It  is  not  so  likely  to  become  displaced,  it  prevents  the  edges  of  the 
kin  uniting,  and  by  its  irregularity  forms  a  kind  of  trough  along  which 
he  fluid  can  escape. 

Of  itself,  the  mere  presence  of  a  drainage-tube  is  so  mild  an  irritant  that 
whenever  there  is  the  least  suspicion  as  to  tlie^  cleanliness  of  a  wound  the 
)recaution  should  be  adopted. 

3.  Protection 

Open  wounds  require  protection  from  without  even  more  than  from  within, 
['he  surface  may  have  been  absolutely  clean  at  the  time  of  the  operation,  and 
nay  have  been  protected  from  all  possibility  of  tension  or  of  other  sources  of 
nternal  irritation  afterwards  ;  but  this  is  not  sufficient,  other  irritants  may 
;ain  access  to  it  from  the  outside,  and  if  speedy  union  is  desired  the  wound 
nust  be  made  equally  secure  against  these.  The  chief  are  friction,  move- 
nent,  and  the  presence  of  certain  micro-organisms,  especially  those  of  putre- 
action.  These,  in  particular,  if  they  can  find  a  suitable  soil  in  the  neigh- 
)ourhood  of  a  wound,  are  practically  certain  to  work  their  way  into  the 
nterior,  and,  once  there,  make  the  secretion  decompose. 

The  essentials  of  a  perfect  dressing  are  not  difficult  to  enumerate,  though 
ihey  are  not  so  easily  found  in  combination.  It  must  be  perfectly  soft, 
ibsolutely  unirritating  to  the  most  delicate  structure,  sufficiently  elastic  to 
ceep  up  an  equal  degree  of  pressure  all  over,  utterly  unable  itself  to  undergo 
lecomposition,  and  capable  of  absorbing  an  indefinite  amount  of  albuminous 
luid  without  clogging.  Wood-wool  wadding  prepared  with  corrosive  sub- 
imate,  salicyhc  wool,  absorbent  cotton-wool,  and  other  similar  substances 
mswer  these  requirements  fairly  well ;  and  they  possess  the  advantage  of 
)emg  cheap  at  the  same  time,  for  although  a  dressing  of  any  one  of  these 
naterials  may  and  often  does  last  ibr  a  fortnight  without  being  changed,  a 
5onsiderable  quantity  is  required  each  time,  especially  in  the  case  of  large 
ivounds. 

In  some  instances  in  which  a  raw  surface  -or  a  fresh  blood-clot  is  left  un- 
iovered  by  skin,  a  thin  piece  of  rubber  tissue,  a  shade  larger  than  the  wound, 
should  be  laid  over  it,  to  prevent  the  dressing  becoming  too  firmly  adherent, 
51"  by  its  absorptive  power  desiccating  the  tissues  too  deeply ;  in  all  other 
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cases  it  should  be  placed  immediately  upon  the  skin.  No  water-proof  or  air- 
proof  covering  should  be  laid  over  it ;  the  albuminous  secretion  of  the  wound 
is  absorbed  and  becomes  dried  at  once,  forming  a  protective  covering  which, 
if  undisturbed,  is  absolutely  impenetrable  to  any  germ.  The  amount  of  pres- 
sure to  be  used  in  each  case  can  only  be  judged  of  by  experience  ;  if,  how- 
ever, the  dressings  are  of  sufficient  thickness,  it  can  scarcely  be  too  great. 
The  firmer  it  is  (always  provided  it  is  perfectly  uniform  and  falls  upon  the 
right  parts)  the  greater  the  degree  of  immobility  and  the  less  the  risk  of 
tension  or  of  the  accumulation  of  discharge. 

Subsequent  Treatment 

The  subsequent  treatment  of  a  wound  is  regulated  altogether  by  the  com- 
plications that  follow.  If  all  the  conditions  essential  to  speedy  repair  are 
perfect,  the  dressing  need  not  be  changed  until  it  is  sound.  An  ovariotomy 
wound,  for  example,  is  often  healed  before  the  dressings  are  removed.  Cat- 
gut sutures  are  absorbed  so  that  the  knots  come  away  of  themselves  ;  silk  or 
wire  ones  must  be  cut,  but  so  long  as  there  is  no  tension  upon  them  they  lie 
perfectly  inert  in  a  wound  that  heals  at  once. 

If,  owing  to  the  amount  of  oozing,  it  is  thought  advisable  to  use  a  drainage- 
tube,  the  dressing  must'  be  changed,  as  a  rule,  before  the  third  day,  for  the 
sake  of  removing  it.  I  have  often  left  them  a  week  without  harm,  although 
occasionally  the  newly  formed  lymph  that  surrounds  them  is  bruised  and 
made  to  bleed  as  they  are  withdrawn  ;  but  unless  the  wounds  are  badly  con- 
tused or  have  been  subjected  to  a  great  deal  of  manipulation,  they  are  of 
little  benefit  after  twenty-four  hours,  although  they  may  not  cause  any  actual 
mischief.    In  wounds  that  are  foul,  of  course,  the  conditions  are  difi'erent. 

A  certain  degree  of  traumatic  fever  is  to  be  expected  in  the  case  of  any 
large  wound.  The  temperature  may  drop  two  or  even  more  degrees  the 
evening  after  an  operation,  or  it  may  begin  to  rise  at  once  ;  the  next  morning 
in  the  milder  cases  it  is  normal,  in  those  that  are  more  severe  it  may  be 
101°  F.,  but  its  highest  point  should  be  reached  within  thirty  hours.  If  it 
does  not  begin  to  subside  then*  (it  may,  even  in  subcutaneous  injuries,  take 
nearly  a  week  before  it  drops  to  the  normal)  it  means  either  that  there  is 
some  degree  of  tension,  whether  arising  from  a  tight  suture  or  from  an  un- 
expected amount  of  oozing,  and  that  it  had  better  be  relieved,  or  else  that 
the  precautions  have  failed,  that  decomposition  has  begun,  and  that  septic 
fever  is  commencing. 

Special  Kinds  of  Wounds 

Punctured  wounds  inflicted  with  a  perfectly  clean  sharp  instrument  require 
the  same  treatment  as  incised  ones  ;  the  only  fear  is  the  difficulty  of  exclud- 
ing injury  to  deep-seated  structures  ;  the  bladder,  for  example,  may  be  pene- 
trated through  the  sacrosciatic  foramen.  Even  if  the  instrument  was  blunt, 
so  that  the  edges  are  contused,  the  same  plan  may  be  adopted ;  the  wounds 
caused  by  small  revolver  bullets  nearly  always  heal  readily  if  they  are  not 
interfered  with  and  no  fragments  of  clothing  are  carried  in.  But  if  the 
weapon  was  foul,  it  is  better  to  enlarge  the  opening  at  once,  sponge  it  out 
with  an  antiseptic,  and  drain  it  thoroughly.  If  this  is  not  done  the  surface 
is  very  likely  to  heal,  while  deep-seated  suppuration  imder  high  tension  occurs 
beneath. 
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Subcutaneous  section  is  often  employed  by  surgeons  when  it  is  wislied  to 
iivide  important  structures  such  as  tendons,  fascire,  or  bones,  for  the  pur- 
pose of  correcting  deformity.  A  minute  puncture  only  is  made  through  the 
jkin  at  some  specially  chosen  spot,  frequently  at  a  little  distance  from  the 
part  to  be  divided,  if  that  enables  it  to  lie  in  one  of  the  natural  folds  or  avoid 
mportant  structures  with  greater  certainty.  Then  the  instrument,  a  saw, 
ihisel,  or  fine  tenotomy-knife,  as  the  case  requires,  is  pushed  in  and  the 
livision  effected  with  as  little  disturbance  of  the  structures  around  as  possible, 
rhe  wound  is  closed  with  some  absorbent  dressing,  and  the  part  carefully 
packed  and  bandaged,  or  placed  upon  a  splint.  If  the  instrument  used  is 
perfectly  clean  and  no  tension,  friction,  or  undue  movement  is  allowed,  the 
ffound  heals  immediately  without  any  more  risk  of  suppuration  than  in  a 
jontusion  treated  with  similar  precautions. 

Open  wounds  are  exactly  the  opposite  ;  there  is  not  sufficient  skin  to  cover 
iliem  in,  and  they  have  to  heal  by  granulations  from  the  side  and  base.  If 
they  are  well  protected  from  all  sources  of  irritation  none  of  the  leucocytes 
ire  wasted  as  pus,  the  whole  of  the  lymph  becomes  organised — the  deeper 
part  into  some  form  of  connective  tissue,  the  more  superficial  into  epithelium. 

Contused  and  lacerated  wounds  have  been  described  already.  They  are 
especially  serious,  both  from  the  widely-spread  injury  sustained  by  the 
tissues,  and  the  difficulty  of  ensuring  thorough  cleansing.  If  the  structures 
found  are  badly  hurt,  a  certain  degree  of  suppuration  is  not  uncommon,  even 
when  the  wound  is  perfectly  clean  ;  the  injured  tissues  are  unable  to  with- 
stand the  assault  of  the  pyogenic  microbes  ;  but  the  result  under  these  con- 
ditions is  never  serious,  unless  there  is  tension  or  decomposition  or  some 
other  persistent  irritant.  If  these  occur  there  is  no  limit  to  the  consequences 
:hat  may  follow. 

Infected  wounds  must  be  thoroughly  cleansed  with  corrosive  sublimate 
or  chloride  of  zinc,  and  then,  according  to  their  character,  either  dried  com- 
pletely and  covered  with  iodoform,  any  accumulation  being  prevented  by  the 
Lise  of  drainage-tubes  and  absorbent  dressings,  or  left  widely  open  so  that 
there  may  be  no  retention  of  discharge.  If  the  tissues  are  the  stronger,  a 
barrier  of  vascular  lymph  gradually  forms,  and  as  it  organises,  closes  the 
wound  ;  if,  on  the  other  hand,  they  are  enfeebled  from  intemperance,  Bright's 
disease,  or  any  other  cause,  or  if  the  action  of  the  poison  is  assisted  by 
tension,  want  of  rest,  or  any  other  irritant,  the  process  of  destruction  continues 
to  spread. 

CiCATKICES 

A  cicatrix  or  scar  is  the  splice  of  fibrous  tissue  formed  by  the  organisa- 
tion of  the  lymph  that  fills  a  wound.  At  first  it  is  soft  and  vascular  ;  then, 
as  the  fibres  of  which  it  is  composed  contract,  it  becomes  dense  and  hard ; 
the  newly  formed  vessels  disappear,  and  only  a  dead  white  inelastic  layer  is 
left.  There  are  no  lymphatic  or  elastic  fibres  in  it ;  the  surface  is  smooth, 
formed  of  a  few  layers  of  epithelial  cells ;  no  papilla^,  hair-bulbs,  or  glands 
are  ever  developed  if  once  they  have  been  destroyed  ;  and  except  in  certain 
cases  there  is  no  reproduction  of  special  tissues.  As  time  advances  and  the 
cicatrix  continues  to  contract,  it  may  gradually  (at  least,  in  the  case  of 
union  of  the  first  intention)  merge  into  the  surrounding  tissues  and  almost 
disappear  ;  or,  on  the  other  hand,  it  may  become  more  and  more  conspicuous 
and  lead  to  the  most  fearful  deformity. 
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This  depends  chiefly  upon  its  amount.  In  wounds  that  heal  by  the  first 
intention  there  is  exceedingly  little  (in  what  used  to  be  called  immediate 
union  it  was  said  there  was  none  at  all)  ;  in  those  in  which  the  amount  is 

greater,  as  when  some  of  the  skin  has  been 
destroyed,  a  certain  degree  of  contraction 
usually  follows  ;  and  where  the  cavity  was  a 
deep  one  with  a  fixed  base  (formed  of  bone 
or  fascia)  an  unsightly  depression  may  be  left ; 
but  it  is  only  when  suppuration  occurs,  and 
the  destruction  involves  a  considerable  extent 
of  surface,  that  the  full  effect  is  produced. 
Burns  that  destroy  the  whole  thickness  of 
the  true  skin  often  leave  the  most  fearful 
deformity.  The  arm  may  be  tied  down  to  the 
side,  the  lower  lip  (fig.  21)  dragged  down  to 
the  sternum,  the  eyelids  pulled  down  or  else 
completely  closed,  the  mouth  contracted  to 
an  orifice  so  narrow  that  the  patient  is  scarcely 
\  able  to  feed  himself,  and  the  oesophagus  con- 
verted into  a  fibrous  cord  for  the  greater  part 
Fig.  21.— Effects  of  bum  on  neck,  of  its  length.  The  contraction  begins  in  the 
contraction  of  cicatrix.  deeper  layers  of  the  granulation-tissue  long 

before  the  wound  has  closed,  and  where  the  true  skin  has  been  destroyed 
through  its  whole  thickness  it  progresses  steadily  and  relentlessly,  taking 
advantage  of  every  momentary  neglect,  and  never  giving  up  the  ground  it 
has  once  gained  until  in  many  cases  further  shortening  is  physically  im- 
possible. 

This  tendency  can  be  checked  to  some  extent  while  the  wound  is  healing. 
Prolonged  suppuration  undoubtedly  favours  it,  and  much  may  be  done  to 


Fig.  22. — Contraction  of  cicatrix  after  a  burn. 


prevent  this  by  epidermic  grafting,  although  the  result  is  often  very  dis- 
heartening. Splints  and  other  appUances  can  be  used  to  retain  the  limbs 
in  suitable  positions,  but  as  a  rule  it  is  necessary  to  continue  their  employ- 
ment a  long  time  after  everything  is  sound,  and,  as  a  matter  of  fact,  what- 


LOCAL  EFFECTS  OF  INJUEY 


173 


31'  is  done,  the  steady  persistence  of  the  cicatricial  tissue  is  almost  sure  to 
in  the  day  at  last,  especially  if  the  injury  involves  the  flexor  surface  of  a 
nt  (fig.  22). 

The  best  hope  then  lies  in  plastic  surgery,  the  transplantation  of  a  flap 
iin  some  other  part  of  the  body  into  a  space  made  by  the  division  of  the 
latrix.  Mere  section  seldom  is  of  much  use.  There  are  two  ways  in  which 
is  may  be  efi:'ected,  but  in  both  the  whole  depth  and  extent  of  the  cicatrix, 
least  from  one  side  to  the  other,  must  be  thoroughly  excised,  an  operation 
juiring  great  care,  as  not  un- 
iquently  all  the  important  nerves 
d  vessels  of  a  limb  are  entangled 

it.  In  one  of  the  fashions  per- 
itly  fresh  flaps  of  skin  are  used, 
"t  attached  at  one  end,  or  preferably 

both.  The  outline  must  first  be 
refully  marked  out,  and  then  the 
in  and  subcutaneous  tissue  divided 
wii  to  the  aponeurosis,  leaving  a 
,se  sufficiently  broad  for  nutrition, 
;d  if  possible  including  the  chief 
ssels.  As  a  rule,  the  length 
ould  not  exceed  three  times  the 
dth,  the  measurements  being 
ken  before  the  operation  is  begun, 
len  the  flap  is  carefully  dissected 
),  laid  in  position,  and  secured 
curately  by  sutures  all  round  the 
56  margin.  If  it  is  only  left 
tached  at  one  end,  it  must  be 
'isted  into  the  required  situation, 
re  being  taken  not  to  strangulate 
;  if  at  both,  so  that  it  forms  a 
nd  of  bridge,  the  raw  surface  must 
!  placed  beneath  it ;  a  strip,  for 
;ample,  may  be  dissected  up  from 
.6  thigh,  leaving  it  attached  at 

)t]i  ends  and  the  forearm  slipped  under.  Then  the  whole  must  be  made 
)solutely  secure  by  means  of  plaster  bandages,  each  part  being  bandaged 
:st,  and  then  the  two  fixed  together.  The  time  when  the  pedicle  may 
J  divided  depends  upon  the  degree  of  imion.  If  the  surface  of  the  flap 
IS  formed  definite  cohesions  to  its  bed,  it  may  be  done  as  early  as  the 
ghth  day ;  in  most  cases,  however,  especially  if  the  margins  only  have 
lited,  it  answers  better  to  wait  fourteen  ;  and  when  the  pedicle  has  been 
nch  twisted,  and  the  vitality  appears  low,  longer  still.  MacCormac  has 
ied  a  constricting  india-rubber  band  round  the  pedicle  for  some  days 
:evious  to  division,  so  as  to  establish  to  some  extent  a  collateral  circulation 
ret. 

In  the  other  fashion  the  same  precautions  are  adopted,  but  the  flap  is 
ssected  up  first,  separated  from  its  natural  bed  by  a  strip  of  gutta-percha 
ssue,  and  left  to  granulate  all  over  its  under  surface  ;  then,  at  the  end  of 
vo  or  three  weeks,  as  the  case  may  be,  when  it  is  thick  and  vascular,  it  is 


Fig.  23. — The  same  after  incisions  and  extension. 
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transplanted  into  its  freshly  prepared  site.  In  the  meanwhile  it  shrinks  to 
comparatively  a  very  small  size,  but  it  expands  again  to  some  extent  after- 
wards. Union  between  the  freshened  sm'face  and  the  layer  of  granulations 
apparently  takes  place  without  any  difficulty ;  and  as  there  is  less  fear  of 
sloughing,  the  pedicle  can  usually  be  detached  rather  earlier  than  when  a 
fresh  flap  is  used. 

Minor  degrees  of  contraction  may  be  treated  by  means  of  extension, 
(provided  sound  skin  can  be  found  above  and  below,  on  which  to  fix  the 
apparatus)  ;  by  simple  division,  and  extension  afterwards,  or  by  multiple 
incisions,  as  for  example  in  the  case  of  the  fingers,  when  numerous 
shaped  cuts  may  be  made  along  a  contracting  scar,  and  the  edges  brought 
together  from  side  to  side.  Occasionally  a  long  and  narrow  cicatrix  can  be 
dissected  out  with  the  view  of  securing  primary  union  in  its  place. 

Cicatrices  are  liable  to  various  troubles,  some  of  which  at  least  are  due^ 
to  their  feeble  vitality. 

Ulceration  is  the  most  common.  On  the  legs  especially,  the  scars  that 
are  left  by  chronic  varicose  ulcers  rarely  last  any  length  of  time  ;  the  same 
causes  continue  at  work,  and  even  when  the  original  wound  heals  over,  it  is 
quickly  reopened  by  the  breaking  down  of  the  lowly  organised  cicatrix. 
The  scara  of  extensive  burns  may  remain  unhealed  for  years. 

Neuralgia  occurs  sometimes.  It  may  be  due  to  a  nerve-filament  caught 
in  the  scar-tissue,  and  then  there  is  one  very  painful  spot  which  gives  an 
almost  electric  shock  every  time  it  is  touched ;  or  in  other  cases  to  a  kind  of 
malnutrition,  the  cause  of  which  is  not  known.  There  is  a  constant  burn- 
ing pain,  but  the  scar  itself  is  as  cold  as  ice,  the  skin  all  round  is  glazed, 
and  does  not  fall  into  its  natural  folds  ;  the  colour  is  a  dusky  livid  red, 
returning  very  slowly  after  compression,  and  the  whole  part  feels  hard  and 
"dense.  Usually  this  is  met  with  after  amputations,  and  it  may  return  again 
and  again,  even  when  the  whole  stump  is  taken  away  and  fresh  flaps  formed 
from  the  natural  skin  above. 

Itching  _  is  sometimes  complained  of,  and  may  be  described  as  simply 
intolerable,  without  any  cause  being  found.  Probably  it  is  due  to  irritation 
of  some  of  the  nerve-filaments  in  the  cicatrix,  or  it  may  depend  upon  the 
condition  of  the  circulation.  Heat  usually  relieves  it,  but  in  some  cases 
cold  and  compression  answer  better. 

Hypertrophy  is  very  common,  and  passes  by  imperceptible  steps  into 
what  is  known  as  cheloid.  Addison's  or  true  cheloid  must  be  clearly  dis- 
tinguished, as  it  is  of  an  entirely  difi^erent  character.  This  variety  forms  a 
firm,  hard  mass,  with  a  more  or  leas  rounded  surface,  from  which  spurs  and 
branches  run  out  in  all  directions.  The  general  outline  is  most  irregular ; 
as  a  rule,  it  is  smooth  and  glossy  on  the  surface,  with  a  few  dilated  capil- 
laries here  and  there  ;  but  often  the  spurs  are  perfectly  white.  It  is  rarely 
tender  when  touched,  although  it  may  be  the  seat  of  the  most  persistent 
itching.  It  consists  of  nothing  but  a  closely  packed  mass  of  fibrous  tissue, 
with  bundles  rujining  for  the  most  part  parallel  to  the  surface,  and  of  course 
it  has  no  definite  outline. 

Cheloid  may  occur  in  any  cicatrix,  and  at  any  time  after  its  formation. 
I  have  known  it  develop  after  a  blister  ;  but  it  is  more  common  after  burns 
than  anything  else,  especially  if  there  has  been  prolonged  suppuration. 
Smallpox  siars  are  not  unfrequently  attacked  by  it,  and  in  some  instances, 
in  which  the  marks  are  close  together,  the  whole  face  is  transformed  into  a 
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ense,  rigid  mask,  perfectly  expressionless,  and  covered  with  seams  and 
vid  nodules.  It  is  not  imcommon  to  find  it  attacking  several  scars  at  the 
ame  time  ;  and  I  have  known  it  occur  in  four  members  of  the  same  family, 
'here  is  no  cure  for  it.  Excision  is  rarely  practicable,  and  even  when  it  is 
ossible,  it  is  almost  certain  to  be  followed  by  recurrence. 

Epithelioma  not  uncommonly  developes  from  cicatrices  ;  and  sometimes, 
specially  in  the  leg,  it  extends  deeply  into  the  subjacent  structures  before 
1  is  noticed  by  the  patient.  Enlargement  of  the  lymphatic  glands  does  not 
ccur  so  soon  as  in  some  of  the  other  varieties,  but  the  treatment  is  the 
ame. 
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CHAPTER  HI 
BURNS  AND  SCALDS 

Burns  and  scalds  are  due  to  the  local  action  of  intense  heat ;  there  is  no 
real  distinction  between  the  two,  the  effect  in  each  case  depending  upon  the 
temperature  and  the  length  of  time  contact  is  maintained,  whether  it  is 
hot-air,  steam,  flame,  boiling  water,  oleaginous  or  other  liquids  with  a  high 
boiling-point,  or  molten  metal. 

Burns  are  classified  by  their  depth,  and  the  best  practical  system  is  that 
of  Dupuytren. 

1.  Hyperemia — merely  redness  of  the  skin  with  sufficient  exudation  to 
cause  swelling  and  subsequent  peeling  of  epidermis,  but  not  enough  to  raise 
it  in  blisters.  Scorching  with  a  hot  sun,  if  continued,  will  produce  this, 
or  a  very  temporary  application  of  hot  air  or  flame.  Unless  very  extensive, 
it  is  not  dangerous,  but  if  it  involves  half  the  body  the  result  is  nearly  always 
fatal. 

2.  Vesication. — Bullae  form,  containing  a  more  or  less  clear  fluid  which 
coagulates.  The  size  they  reach  depends  chiefly  upon  the  thickness  and 
toughness  of  the  epidermis  ;  one,  for  example,  may  ensheath  the  whole  hand. 
These  are  chiefly  due  to  scalds  or  the  transient  application  of  heated  metal, 
.and  are  more  painful  and  much  more  serious  than  the  former  ;  but  though 
the  mark  is  often  visible  for  years,  owing  to  the  way  in  which  it  changes 
colour  on  exposure,  the  surface  of  the  skin  and  its  various  appendages  are 
entirely  restored. 

3.  Superficial  destruction  of  the  corium.  This  is  difficult  to  tell  from  the 
second;  one  passes  imperceptibly  into  the  other,  and  a  burn  of  the  second 
degree  always  forms  a  ring  of  greater  or  less  width  round  every  patch 
of  the  third.  Vesicles  are  not  so  prominent  a  feature,  and  if  they  are  present 
they  usually  contain  a  turbid  brownish  fluid.  The  surface  is  yellow  or  grey, 
or  transformed  into  a  dark  brown  slough.  The  pain  is  much  more  severe, 
especially  after  the  first  two  or  three  days  when  the  dead  surface  is  beginning 
to  separate,  and  a  certain  degree  of  suppurative  fever  usually  follows.  The 
scar  that  is  left  is  permanent ;  the  whole  length  of  the  papillae  and  the  cells 
that  line  the  depressions  between  them  have  been  destroyed,  so  that  the 
natural  surface  is  never  restored ;  but,  on  the  other  hand,  contraction  never 
takes  place,  differing  in  this  respect  immensely  from  the  next. 

4.  Destruction  of  the  whole  thickness  of  the  skin.  It  is  naturally  impos- 
sible to  tell  this  from  the  preceding  until  the  sloughs  have  separated  and 
cicatrisation  is  beginning ;  indeed,  the  third  may  in  places  become  deepened 
into  the  fourth  by  the  suppuration  that  ensues  in  the  course  of  repair. 
There  is  no  vesication,  the  superficial  structures  are  destroyed,  the  central 
area  is  covered  with  a  hard,  tough,  dry  eschar,  surrounded  by  zones  of  the 
third  and  second  degrees.  The  pain  at  first  may  be  slighter,  or  perhaps 
owing  to  the  severity  of  the  shock  the  patient  at  first  feels  it  less  ;  but  later, 
when  inflammation  sets  in  and  the  sloughs  are  beginning  to  separate,  it 
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becomes  very  severe.  The  cicatrix  is  characterised  by  the  most  inveterate 
tendency  to  contract ;  if  it  is  on  the  flexor  surface  of  a  joint,  and  is 
Qot  checked  by  treatment,  it  may  continue  until  no  further  distortion  is 
possible. 

5.  and  6.  In  these  the  destruction  is  deeper  still ;  in  the  former  the 
muscles  only  are  affected,  in  the  latter  the  whole  thickness  of  the  limb.  As 
a  rule,  burns  of  this  description  are  local,  involving  only  a  small  part  of  the 
body  or  of  one  of  the  limbs.  Healing  is  always  exceedingly  protracted,  and 
it  is  not  uncommon  for  profuse  hfemorrhage  to  take  place  about  the  time  that 
the  sloughs  are  beginning  to  separate. 

Constitutional  Symptoms 

These  are  divided  into  three  stages  corresponding  to  difierent  periods. 

1.  Collapse. — Extensive  burns,  even  if  they  are  superficial,  are  followed 
by  the  most  profound  shock.  In  some  the  prostration  is  complete  from  the 
first ;  pain  is  not  felt,  there  is  only  a  sensation  of  intense  cold  and  thirst. 
In  others  there  is  persistent  restlessness,  with  vomiting  or  low  delirium, 
and  in  children  convulsions.  The  collapse  may  continue  for  twenty-four 
hours  or  even  more,  the  pulse  gradually  growing  weaker  and  weaker  ;  or 
reaction  may  set  in.  If  this  is  long  delayed  the  prognosis  is  very  unfavour- 
able. 

2.  Beaction. — As  the  shock  passes  off  the  temperature  begins  to  rise  and 
fever  commences,  caused  no  doubt  to  some  extent  by  the  pain  and  the  reflex 
irritation  of  the  heat  centre,  but  chiefly  by  the  altered  condition  of  the  blood 
and  the  absorption  of  morbid  products  from  the  wounded  surface.  If  the 
burn  is  thoroughly  covered  up,  away  from  the  air,  so  that  the  ends  of  the 
nerves  are  not  irritated,  and  there  is  no  putrefaction,  the  rise  of  temperature 
is  only  slight,  and  subsides  in  the  course  of  a  few  days.  If,  unhappily,  this 
is  impracticable,  as  it  usually  is  in  extensive  injuries,  septic  fever  follows,  the 
temperature  rises  higher  and  higher,  and  either  saprfemia  with  some  form  of 
internal  congestion  proves  fatal,  or  after  a  long  ilhiess  the  tissues  gradually 
gain  the  upper  hand,  throw  out  a  barrier  of  granulations  and  check  further 
absorption. 

It  is  in  this  stage  that  abdominal  and  thoracic  complications,  pleurisy, 
pneumonia,  enteritis,  duodenal  ulceration,  peritonitis,  &c.,are  most  common, 
although  they  are  not  confined  to  it.  Sometimes  the  symptoms  are  charac- 
teristic, short  hacking  cough  with  rusty  blood-stained  sputa  for  example  ; 
more  frequently  there  is  nothing  definite,  merely  a  continued  high  tempera- 
ture, with  quick,  feeble  pulse,  and  rapidly  failing  strength. 

3.  Suiypuration. — This  is  no  more  essential  to  the  healing  of  burns  than 
it  is  in  the  case  of  other  wounds  ;  a  cautery  plunged  into  a  ntevus,  leaves  a 
deep  cavity,  with  blackened  charred  edges,  which,  if  protected  from  the  air,  heal 
over  without  a  trace  of  pus.  In  most  cases,  however,  owing  to  the  enormous 
extent  of  surface  and  the  conditions  under  which  burns  occur,  it  is  practic- 
ally impossible  to  prevent  the  access  of  living  organisms,  and  the  surface  of 
the  granulations  thrown  out  by  the  tissues  around  always  melts  away.  In  not 
a  few  this  seriously  increases  the  depth  of  the  injury,  the  tissues  that  might 
have  otherwise  recovered  yielding  before  the  combined  efl'ects  of  septic  de- 
composition and  suppurative  micro-organisms. 

The  stage  of  reaction  passes  into  that  of  suppuration  without  any  definite 
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line  ;  the  transition  is  usually  placed  at  about  the  end  of  the  second  week  ; 
the  temperature  begins  to  fall  of  a  morning,  and  if  no  internal  complication 
sets  in,  the  continued  fever  subsides  and  becomes  remittent.  This  con- 
tinues until  the  granulating  surfaces  have  healed.  After  a  time  the  danger 
of  visceral  troubles  diminishes,  but  hectic,  exhaustion,  amyloid  disease  and 
other  comphcations  that  occur  in  connection  with  large  suppurating  wounds 
are  always  liable  to  follow. 

Pathology. — Fully  half  the  cases  that  die  prove  fatal  from  shock  within 
the  first  forty-eight  hours,  the  post-mortem  appearances  presenting  nothing 
that  is  characteristic.  In  the  second  period,  from  the  end  of  this  time  until 
suppuration  has  set  in,  congestion,  or  sometimes  inflammation,  of  internal 
organs  is  often  present.  In  the  earlier  part  the  brain  is  chiefly  affected  ;  later 
the  thoracic  and  abdominal  viscera  sufi'er  most  ;  and  associated  with  this  in 
a  certain  proportion  of  instances  (16  out  of  125  collected  miscellaneously)  is 
a  peculiar  lesion,  ulceration  of  the  duodenum.  This  has  been  found  as  early 
as  the  fourth  day ;  it  is  most  frequent  in  the  second  and  third  weeks,  but  it 
may  occur  much  later. 

There  is  no  really  satisfactory  explanation  either  for  the  congestion  or  the 
ulceration.  The  former  has  been  assigned  to  reflex  paralysis  of  the  walls  of 
the  vessels  ;  to  paralysis  of  the  heart  from  over-heated  blood  ;  to  capillary 
embolism  ;  to  changes  in  the  blood  produced  by  evaporation  from  an  exten- 
sive denuded  surface  ;  and  to  retention  of  poisonous  nitrogenous  compounds 
that  are  usually  excreted  by  the  skin.  Except  the  first  of  these,  however, 
none  has  much  to  commend  it ;  the  degree  of  congestion  is  not  in  any  way 
proportionate  to  the  extent  of  the  injured  siirface  ;  small  burns  are  sometimes  . 
much  worse  in  this  respect  than  large  ones  ;  and  burns  on  the  trunk  are 
^always  more  liable  to  pulmonary  and  intestinal  complications  than  others. 
The  severity  of  the  shock  is  probably  the  most  important  factor ;  its  effects  by 
no  means  disappear  when  the  temperature  rises  ;  the  vitality  of  the  tissues 
remains  depressed  for  many  days  ;  they  no  longer  possess  their  normal  power 
of  resistance,  and  any  fever-causing  substance  absorbed  from  the  wound  is 
sufficient  to  excite  an  attack  of  diffuse  inflammation. 

Ulceration  of  the  duodenum  is  equally  hard  to  explain.    It  is  not  con- 
nected with  B runner's  glands. '  The  ulcers  are  perfectly  indolent,  as  if  simply 
punched  out,  and  are  usually  situated  immediately  below  the  pylorus,  rarely 
beyond  the  bile-duct ;  there  may  be  only  one,  or  there  maybe  several,  either 
separate  from  each  other  and  circular  in  shape,  or  fusing  together.  The 
margins  are  sharply  cut,  and  the  centre  is  deep,  sometimes  extending  through 
all  the  coats  into  the  pancreas,  or  opening  up  a  large  artery  or  the  peritoneal 
cavity  ;  sometimes,  on  the  other  hand,  cicatrising  over,  showing  that  the  I 
complication  is  not  always  a  fatal  one.    There  may  be  very  great  congestion  I 
of  the  duodenum  around,  but  it  is  not  invariable,  and  they  may  occur  after  I 
burns  of  any  size,  or  in  any  locality,  although  they  are  more  common  when  I 
the  trunk  is  involved.     The  most  reasonable  suggestion  appears  to  be  I 
that  they  are  due  to  the  action  of  the  gastric  juice  upon  some  part  of  theB 
mucous  membrane  in  which  the  circulation  has  been  arrested  by  congestion 
or  by  embolism.    It  is  urged  in  support  of  this  that  they  are  rarely  found| 
beyond  the  orifice  of  the  bile-duct ;  but  it  is  singular,  to  say  the  least  of  it,' 
that  the  congestion  or  embolism  should  not  also  sometimes  occur  in  thej 
stomach.    It  may  be  present  without  symptoms  of  any  kind,  suppurative! 
peritonitis  setting  in  suddenly  and  proving  fatal  almost  at  once  ;  or  tbere. 
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nay  be  diarrhoea  with  melama,  epigastric  pain,  tenderness  and  vomiting  of 
ark  brown  fluid. 

Burns  of  the  chest,  abdomen,  and  head  are  much  worse,  both  as  regards 
ymptoms  and  compHcations,  than  those  of  similar  degree  upon  other  parts 
if  the  body.  In  children  and  old  people  the  prognosis,  as  might  be  expected, 
3  much  more  grave  ;  but  the  factor  that  is  of  most  importance  in  estimating 
he  risk  to  life  is  the  extent  of  surface.  A  deep  burn,  if  it  is  limited,  is  often 
inly  a  local  affection  ;  a  very  superficial  one,  on  the  other  hand,  caused  by 
nomentary  exposure  to  intensely  heated  air  or  steam,  if  it  involves  a  large 
trea,  will  almost  certainly  prove  fatal  from  shock,  or  if  the  patient  survives 
his,  from  subsequent  internal  congestion.  When  the  face  is  much  burnt 
here  is  always  the  danger  that  the  mucous  membrane  of  the  larynx  may 
lave  been  injured  at  the  same  time,  and  that  oedema  of  the  glottis  and 
)roncho-pneumonia  will  follow. 

Treatment. —  In  a  large,  superficial  burn,  the  first  thing  is  to  prevent 
ihe  patient  sinking  from  collapse  ;  under  the  influence  of  the  shock  the  tem- 
)erature  falls,  the  circulation  becomes  feeble,  the  amount  of  heat  and  energy 
)roduced  by  the  tissues  diminishes,  and  death  may  ensue  simply  from  the 
■ailure  of  power.  Warmth,  stimulants,  and  opium  are  the  chief  remedies, 
rhe  heat  of  the  body  must  be  economised  in  every  way,  pain  relieved  as  far 
IS  possible,  the  heart  prevented  from  failing,  and  the  tissues  supplied  with 
iiflusible  stimulants  which  will  help  them  for  the  time  to  do  all  that  they 
3an.  If  it  can  be  managed,  the  patient  should  be  placed  at  once,  without 
waiting  to  take  off  clothes  that  are  adherent,  in  a  warm  boracic  bath,  the 
temperature  of  which  is  carefully  maintained  ;  and  provided  the  inhalation 
)f  the  hot  vapour  is  prevented  by  surrounding  the  neck  with  a  macintosh  or 
other  waterproof  material,  he  may  be  left  in  this  for  some  hours  until  reaction 
begins.  Meanwhile  the  burnt  fabrics  will  float  off  or  can  be  cut  away,  with- 
3ut  injury  to  the  parts  beneath  or  exposing  them  to  the  air.  As  soon  as  the 
pulse  begins  to  recover,  all  the  injured  parts  should  be  wrapped  in  many 
ayers  of  boracic  lint  or  salicylic  wool,  and  enveloped  with  a  bandage,  a 
iertain  degree  of  soft  compression  being  used.  Carbolic  acid  is  much  too 
:rritating  for  burns,  and  corrosive  sublimate  applied  to  an  extensive  surface 
ffould  very  probably  prove  dangerous. 

Thirst  may  be  relieved  with  milk  and  soda  water,  or  very  dilute  acid 
Irinks.  How  long  stimulants  are  necessary  must  be  determined  by  the 
iondition  of  the  pulse,  but  care  should  be  taken  not  to  push  them  too  far  or 
;o  continue  them  too  long  ;  as  soon  as  there  is  a  distinct  improvement  in  the 
irterial  tone,  small  quantities  of  beef-tea  should  be  given  with  them,  and 
should  gradually  replace  them  ;  but,  throughout,  everything  must  be  done  to 
maintain  the  strength  of  the  patient.  The  visceral  congestion  and  inflam- 
mation that  occur  in  the  second  period,  that  of  reaction,  are  distinctly 
Bncouraged  by  everything  that  tends  to  reduce  the  already  weakened  re- 
serve ;  and  after  this  stage  is  passed,  and  suppuration  has  set  in,  the  question 
3f  recovery  or  not  often  turns  upon  the  balance  that  is  left,  and  the  way  in 
which  it  can  be  economised. 

Diarrhoea  should  be  checked  at  once  with  opium  and  dilute  mineral  acids. 
Pulmonary  complications  must  be  met  with  ether  and  carbonate  of  ammonia. 
If  vomiting  occurs,  it  may  sometimes  be  relieved  by  very  minute  doses  of 
vhmm  antimoniale,  or  the  stomach  may  be  left  entirely  empty  for  a  time, 
ind  nutrient  enemata  given  instead.    Bromide  of  potasla  is  often  necessary 
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in  cases  in  which  there  is  delirium,  or  evidence  of  commencing  cerebral 
congestion,  and  quinine,  tonics,  and  especially  iron,  in  the  later  stages,  if 
the  appetite  is  failing  or  the  strength  shows  signs  of  giving  way  under  the 
prolonged  strain. 

The  local  treatment  depends  iipon  the  depth  of  the  burn,  but  the  principle 
is  in  all  cases  alike  ;  protect  the  part  thoroughly  from  the  air,  prevent  decom- 
position, and  change  the  dressings  as  seldom  as  possible. 

In  those  of  the  first  degree,  in  which  the  area  is  limited,  the  ordinary, 
domestic  appliances,  mashed  potatoes,  lead  lotion,  cold  spirit  and  water,  any- 
thing in  short  that  is  cooling  and  diminishes  the  hypersemia,  answers  exceed- 
ingly well.  Dry  applications  such  as  flour.  Fuller's  earth,  &c.,  in  many 
people  cause  a  degree  of  irritation  and  of  itching  that  is  almost  as  painful. 
Flexible  collodion  or  lead  paint  is  very  useful,  especially  on  the  body  or 
where  the  sldn  is  liable  to  friction  from  the  clothes. 

If  blisters  are  present  already  they  must  be  pricked,  the  fluid  allowed  to 
ooze  quietly  out  and  the  epidermis  gently  replaced  ;  but  when  the  case  is 
seen  sufficiently  early,  an  attempt  should  be  made  to  check  their  forma- 
tion by  limiting  the  amount  of  blood  going  to  the  part ;  this  may  often  be 
managed  by  investing  the  affected  area  at  once  with  boracic  lint  (wetted 
with  cold  boracic  lotion  if  the  sense  of  smarting  is  very  severe),  and  then 
with  many  layers  either  of  a  similar  material  or  of  wood-wool  or  salicylic 
wool.  A  flannel  bandage  is  placed  over  the  whole  with  a  fair  amount  of 
pressure,  and  the  part  is  well  raised.  The  dressing  should  be  left  on  as 
long  as  possible,  and  when  it  is  necessary  to  change  it,  it  should  be  allowed 
to  float  off  in  a  bath.  Carron  oil  (equal  parts  of  lime  water  and  olive  oil) 
is  a  very  favourite  application,  but  the  smell  after  it  has  been  applied 
some  little  time  is  very  nauseating ;  bicarbonate  of  soda  (a  saturated  solu- 
tion) is  stated  to  relieve  the  pain  more  quickly  than  anything  else,  but 
though  I  have  tried  it  in  many  cases,  I  cannot  say  that  I  have  succeeded 
in  persuading  myself  of  its  superiority.  Zinc  ointment  answers  well  when 
the  surface  is  of  small  extent,  and  the  same  may  be  said  of  vaseline,  car- 
bonate of  lead  ointment,  resin  ointment,  and  many  others. 

In  burns  of  limited  size  but  greater  depth,  the  same  principle  must  be 
adopted,  but  for  these  iodoform  and  corrosive  sublimate  can  be  used.  If 
there  appears  to  be  a  chance  of  drying  up  the  sloughs  and  limiting  the 
amount  of  exudation,  the  former  is  the  better,  freely  sprinkling  it  all  over, 
and  then  applying  wood-wool  over  this.  If,  on  the  other  hand,  from  its  posi- 
tion, or  from  the  length  of  time  that  has  elapsed  since  the  injury,  and  the 
amount  of  exudation  that  is  present,  this  does  not  appear  to  be  practicable, 
the  part  should  be  well  irrigated  with  corrosive  sublimate,  or  placed  in  a 
bath  of  it  for  a  time  and  wrapped  in  boracic  lint.  In  any  case,  whatever 
dressing  is  used  for  a  burn,  it  should  be  left  as  long  as  it  possibly  can  be,  and 
the  greatest  care  is  required  when  changing  it  not  to  disturb  the  newly- 
formed  epidermis. 

Finally,  in  some  very  severe  cases  amputation  is  required,  but  this  should 
not  be  thought  of  until  the  shock  is  past,  and  preferably  not  until  the  line  of 
demarcation  is  distinct.  Occasionally  it  is  performed  at  a  later  period,  either 
because  of  prolonged  suppuration  or  because  the  limb,  although  it  has  been 
saved,  is  merely  an  encumbrance. 

After  the  sloughs  have  separated  the  suppurating  surface  left  requires  the  [ 
same  treatment  as  other  wounds,  the  only  difference  is  that  the  granulations  i 


BUENS  AND  SCALDS 


181 


have  an  extraordinary  tendency  to  become  pale,  flabby,  and  exuberant. 
This,  which  is  in  great  measure  due  to  the  distance  from  the  base,  and  the 
defective  contraction  of  the  deeper  layers,  is  best  kept  in  check  with  nitrate 
of  silver.  Either  a  lotion  of  three  grains  to  the  ounce  may  be  used  for  the 
whole  surface,  or  what  answers  better,  the  solid  stick  may  be  applied  occa- 
sionally all  round  the  margin.  Grafting  is  usually  necessary  for  the  healing 
of  large  surfaces,  but  often  it  is  very  disappointing;  rapid  progress  is  made 
for  a  short  time,  and  then  suddenly  the  whole  of  the  newly  cicatrised  area 
breaks  down  again.  Every  attempt,  however,  should  be  made  to  procure 
early  cicatrisation  ;  contraction  cannot  be  prevented  altogether  in  a  burn  of 
the  fourth  degree  (except  by  covering  in  the  whole  granulating  surface 
with  fresh  or  vivified  grafts,  as  already  described  under  cicatrices),  but  the 
longer  the  suppuration  lasts,  the  greater  the  amount  of  dense,  contracting 
tissue  that  is  developed. 

Mechanical  appliances  are  often  required,  partly  to  keep  the  injured  sur- 
faces at  rest,  but  chiefly  to  prevent  contraction.  Splints,  extending  appara- 
tuses, elastic  bands,  &c.,  must  be  adapted  to  the  special  circumstances  of 
each  case,  and  no  general  rules  can  be  laid  down  for  them,  except  that  their 
action  must  be  continuous  night  and  day.  I  have  known  three  days'  respite 
allow  such  a  degree  of  deformity  to  take  place,  that  the  former  position  was 
never  thoroughly  regained. 
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DISEASES  OF  THE  SKIN 
By  J.  Hutchinson,  Jh.,  F.K.C.S. 

It  is  well,  before  consitlering  the  various  diseases  of  the  skin,  to  define  the 
chief '  primary  lesions  '  which  are  met  with  in  them,  and  to  state  the  anato- 
mical characters  which  are  their  fomidation.  The  following  are  recognised 
by  most  dermatologists — 

1.  A  macule  or  spot  consists  in  an  abnormal  discolouration  of  the  skin, 
confined  to  a  limited  area.  There  is  no  elevation  of  the  affected  part,  and  the 
colour  may  either  disappear  on  pressure  [i.e.,  it  may  be  due  solely  to  congestion 
of  the  small  vessels),  or  there  maybe  abnormal  pigment-deposit  in  or  beneath 
the  rete  mucosum.  We  see  examples  of  macules  in  a  great  number  of  skin 
diseases,  for  instance  in  some  early  syphilitic  eruptions,  in  leucoderma,  measles, 
&c.  Not  infrequently  a  macule  is  the  result  of  a  small  hfemorrhage  into  the  skin. 

2.  A  papule  is  a  small  solid  elevation  of  the  skin,  generally  due  to  con- 
gestion and  plastic  exudation  into  the  papilhe,  around  the  hair-follicles,  &c. 
The  term  papule  is  applied  when  the  elevation  is  of  any  size  up  to  that  of  a 
lentil,  when  larger  the  term  tubercle  is  applied.  Just  as  a  carbuncle  is  prac- 
tically a  large  furuncle  or  boil,  so  a  tubercle  is  an  exaggerated  papule.  It 
must  be  clearly  understood  that  in  speaking  of  tubercles  of  the  skin  no  neces- 
sary association  with  scrofula  or  tuberculosis  is  intended  ;  thus  we  use  the 
term  '  tubercular  syphilide.' 

Papules  are  met  with  in  the  various  forms  of  lichen,  in  prurigo,  &c. 

3.  A  vesicle  is  a  small  elevation  of  the  skin  due  to  fluid  (not  pus)  exuded 
between  the  rete  mucosum  and  the  horny  layer.  A  bulla  is  simply  a  very 
large  vesicle,  and  in  both  the  contents  frequently  become  purulent  at  a  later 
stage  of  the  disease.  Good  examples  of  vesicles  are  met  with  in  eczema, 
herpes,  and  scabies,  and  in  association  with  excessive  sweating,  when  they  are 
known  as  sudamina. 

4.  k  pustule  is  a  small  abscess,  the  wall  of  which  is  formed  by  the  epi- 
dermis ;  the  contents  may  be  from  the  first  purulent,  or,  as  already  stated, 
the  pustule  may  be  a  later  stage  of  a  vesicle.  Sometimes  a  pustule  is  simply 
an  mflamed  gland,  as  in  acne,  or  it  may  commence  in  the  corium  apart 
from  any  glandular  structures.  Pustules  are  seen  in  a  great  variety  of  skin 
diseases,  the  best  examples  being  impetigo  or  porrigo,  eczema,  and  acne. 

5.  A  loheal  is  an  elevation  of  the  skin  of  various  shapes  and  sizes,  the 
margin  being  abnormally  red  or  purple  and  the  centre  pale,  due  to  oedema. 
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They  are  usually  formed  very  rapidly  and  may  disappear  with  equal  rapidity, 
and  they  often  recur.  Pigment  macules  may  be  left  behind  after  their  sub- 
sidence (as  in  urticaria  pigmentosa).  Wheals  are  due  to  localised  vascular 
disturbance;  it  is  thought  that  spasm  of  the  vein-walls  may  prevent  absorp- 
tion of  the  exuded  lymph  (Unna).  Reflex  nervous  action  is  largely  concerned 
in  their  production.  Good  examples  are  seen  in  erythema  nodosum,  and  in 
urticaria. 

These  are  the  chief  primary  lesions  in  skin  diseases ;  the  various  secondary 
ones,  such  as  crusts,  fissures,  scales,  ulcers  and  scars  hardly  need  definition 
here.  The  tendency  to  leave  scars  is  an  important  feature  of  some  skin 
diseases,  and  often  serves  to  distinguish  those  which  involve  the  corium  from 
those  in  which  the  epithelial  layer  is  chiefly  or  solely  concerned, 

ECZEMA 

This  very  common  skin  disease  includes  a  great  variety  of  forms  and  is 
due  to  very  many  different  causes  ;  it  consists  essentially  in  superficial 
inflammation  of  the  skin  attended  with  free  cellular  and  serous  exudation. 
The  papillae  and  rete  mucosum  are  chiefly  affected ;  papules,  vesicles, 
pustules,  and  fissures  are  amongst  its  usual  primary  lesions,  the  most 
characteristic  feature  being  a  moist  scaling  or  scabbing  patch.  It  occurs  in 
either  an  acute,  subacute,  or  chronic  form  ;  in  the  latter  the  moist  exudation 
is  often  absent,  whilst  marked  thickening  of  the  skin  may  be  present.  Dry 
eczema  approaches  psoriasis  very  closely,  and  sometimes  it  is  only  the  posi- 
tion of  the  eruption  that  enables  one  to  diagnose  between  the  two.  Eczema 
tends  to  afi^ect  exposed  parts  (hands,  face,  neck,  and  scalp)  and  the  points  of 
flexure  (axillfe,  bends  of  wrists,  popliteal  regions,  &c.),  in  preference  to  the 
extensor  surfaces  of  the  limbs  and  trunk,  which  psoriasis  selects. 

Eczema  is  nearly  always  accompanied  by  a  good  deal  of  itching,  and  in 
severe  and  acute  cases  there  may  be  considerable  pain  and  constitutional 
disturbance.  Starting  sometimes  as  a  patch  of  small  size,  eczema  may  spread 
rapidly  over  the  whole  limb  or  body,  the  eruption,  so  to  speak, '  blazing  up' ;  and 
this  is  one  argument  in  favour  of  neglecting  no  pains  to  cure  a  single  patch  of 
the  disease.  Eczema  has  a  marked  tendency  to  be  symmetrical,  often  recurs, 
and  may  afi^ect  patients  of  all  ages.  Eczema  of  children  and  infants  has 
frequently  the  pustular  form  (porrigo,  ecthyma,  impetigo  contagiosa),  whilst 
in  elderly  subjects  it  is  often  of  the  very  chronic  and  comparatively  dry  form. 
It  is  in  the  latter  class  that  what  is  known  as  eczema  rubrum  or  pityriasis 
rubra  occurs  ;  in  this  form  the  whole  body  may  be  covered  with  the  eruption, 
profuse  desquamation  is  present,  and  the  patient's  health  may  be  very 
seriously  affected.  Eczema  rubrum  is  very  difficult  indeed  to  cure,  and  not 
imcommonly  ends  fatally  (if  the  whole  body  be  aft'ected). 

Pathology. — The  first  stage  of  eczema  is  congestion  and  infiltration  of 
the  papillae  and  rete  mucosum  with  cells  and  serum ;  thus  are  formed  patches 
of  erythema,  papules,  and  vesicles.  The  latter  readily  rupture,  and  the  exu- 
dation is  irritating  to  the  adjoining  skin,  possesses  the  property  of  stiffening 
linen,  and  by  drying  with  the  cast-off  epidermis  forms  the  characteristic 
scabs  or  scales.  Pustules  of  varying  sizes  are  common,  especially  in  chil- 
dren and  where  the  skin  is  thin  ;  whilst  in  certain  situations  (such  as  the 
palms  and  soles)  the  skin  becomes  greatly  thickened  and  fissured,  vesicles 
and  pustuleL  being  the  exception.    This  form  is  known  as  eczema  rimosum. 
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The  character  of  the  eruption  is  often  modified  in  other  ways  by  its 
situation,  and  we  may  here  note  some  of  the  chief  varieties  as  affected  by 
the  site. 

Eczema  of  the  genital  regions  and  around  the  anus  may  occur  in  infants 
from  the  irritation  of  decomposing  urine,  &c. ;  it  is  then  most  severe  in  hot 
weather,  and  sometimes  leads  to  superficial  ulceration.  If  occurring  in  the 
folds  of  the  groins  or  axillte,  &c.,  it  is  called  eczema  intertrigo,  and  this  form 
may  be  met  with  at  all  ages.  Large  areas  of  intense  congestion,  with  perhaps 
but  slight  desquamation,  are  the  characteristic  feature  in  this  position.  Again, 
eczema  of  the  genitals  is  seen  sometimes  with  diabetes  mellitus,  and  dry 
well-defined  patches  are  met  with  (especially  in  hot  countries),  due  to  a 
cryptogam  (eczema  marginatum). 

Eczema  of  the  buttocks  in  young  children  sometimes  simulates  a  syphi- 
lide ;  the  patches  of  the  latter,  however,  do  not  '  weep,'  are  darker  (more 
coppery)  in  colour,  and  frequently  have  a  gyrate  arrangement.  Eczema  of 
the  legs  is  frequently  associated  with  varicose  veins  or  occurs  around  a 
chronic  ulcer  ;  in  its  idiopathic  form  it  is  seen  here  most  often  over  the  popli- 
teal space.  Iodoform  dressings  applied  to  an  ulcer  frequently  produce  acute 
eczema.  Impeded  blood-return  (due,  for  instance,  to  prolonged  standing  at 
work)  is  a  powerful  agent  in  its  production  and  must  be  corrected  by  the  use 
of  elastic  stockings,  rest,  &c.,  in  order  to  effect  a  cure. 

Generalised  eczema  of  the  trunk  is  often  associated  with  marked  debility, 
both  in  children  and  adults,  and  therefore  requires  a  tonic  or  restorative 
measure  of  treatment.  At  the  same  time  it  may  be  set  up  in  perfectly  healthy 
individuals  by  profuse  sweating  or  sudden  exposure  to  chill,  or  by  the  irrita- 
tion of  fiannel  underclothing.  It  is  a  frequent  accompaniment  of  general 
pediculosis,  in  which  case  the  excessive  pruritus  at  night  should  lead  to  the 
correct  diagnosis  being  made. 

Eczema  intertrigo  of  the  breasts  is  especially  met  with  in  women  with 
fat  pendulous  mammsB.  Eczema  of  the  nipple  is  a  fertile  source  of  trouble 
during  lactation.  This  form  requires  to  be  distinguished  from  '  Paget's 
disease,'  or  chronic  eczema  of  the  nipple,  which  occurs  independently  of 
suckling,  lasts  an  indefinite  time,  and  is  noteworthy  as  being  a  precursor  of 
scirrhus  of  the  breast.'  It  is  a  decidedly  rare  disease.  Eczema  of  the  hairy 
parts  of  the  face  is  known  as  sj/costs,  and  is  characterised  by  the  formation 
of  pustules  around  the  hair-bulbs,  and  by  marked  infiltration  and  stiffening 
of  the  surounding  skin.  Like  eczema  marginatum,  there  is  a  parasitic  or 
cryptogamic  form  of  sycosis,  but  this  is  comparatively  rare  in  England. 

Eczema  of  the  eyelids,  or  blepliaritis,  is  a  frequent  sequel  of  measles,  and 
is  also  most  common  in  strumous  or  ill-nourished  children.  The  same  may 
be  said  of  eczema  of  the  face,  ears,  and  scalp,  though  when  aflecting  the 
latter  the  irritation  of  pediculi  is  a  common  cause.  The  eruption  there  is  at 
its  worst  generally  in  the  occipital  region,  and  enlarged  glands  or  glandular 
abscesses  are  frequent  complications.  The  presence  of  lice  or  their  ova  in 
the  hair  is  easily  detected,  however  profuse  the  scab-formation  may  be. 

Finally,  eczema  of  the  hands  is  connnonly  due  to  some  local  irritant, 
such  as  strong  solutions  of  soda  (washerwoman's  eczema),  the  presence  of 
the  itch-insect,  the  irritation  of  sugar  and  of  exposure  to  great  heat  (as  seen 

'  Eecently  M.  Darier,  of  Paris,  has  discovered  that '  Paget's  Disease '  is  due  to  an  animal 
parasite— the  coccidium  oviforme.  I  have  published  confirmatory  evidence  in  the  Patho- 
logical Transactions  for  1890. 
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in  bakers),  or  to  cold  winds,  &c.  Chronic  dry  eczema  of  the  palms  requires 
to  be  carefully  diagnosed  from  true  palmar  psoriasis  due  to  syphilis ;  in  the 
latter  oval  or  crescentic  patches  of  dusky  infiltration  are  met  with  ;  in  the 
former,  deep  cracks  or  fissures  and  hard  scaly  areas  of  skin. 

As  regards  the  causes  of  eczema,  the  influence  of  local  irritation,  especi- 
ally on  tender  skins  or  those  predisposed  by  hereditary  influence  or  general 
debility,  is  one  of  the  chief.  Improper  diet  plays  also  an  important  part 
in  some  cases,  and  the  gouty  diathesis  is  often  blamed.  In  some  patients 
the  free  use  of  milk  as  an  article  of  food  may  produce  eczema,  though  in 
children  with  '  scrofulous  eczema  '  it  is  a  valuable  agent  in  treatment.  The 
irritation  of  teething  in  infants  undoubtedly  sets  up  eczema  in  some  cases, 
and  to  vaccination  has  been  (often  wrongly)  ascribed  the  same  result. 

Treatment. — The  detection  or  removal  of  any  possible  irritant  is  the 
first  measure  to  be  taken,  and  it  must  be  remembered  that  the  mere  act  of 
washing  with  ordinary  soap  may  be  very  prejudicial  to  a  patch  of  eczema. 
As  a  general  rule  the  patient  should  gently  remove  the  scabs  by  means  of 
olive  oil,  or  weak  gruel,  or  bran  water,  and  if  soap  be  used  at  all  it  should 
be  in  the  form  of  Unna's  super-fatted  soap,  or  Eoberts's  vinolia.  If  the  scab 
be  very  thick,  a  poultice  will  be  found  the  easiest  means  of  efi'ecting  its 
removal.  An  eczematous  patch  should  be  protected  during  exposure  to  the 
air  by  the  free  use  of  some  non-irritating  ointment  (such  as  Ung.  Plumbi 
Acetatis  or  Ung.  Zinci  Benzoatis),  and  if,  for  instance,  it  afl'ects  the  hands, 
gloves  should  be  worn  over  the  application.  The  treatment  differs  greatly 
with  regard  to  the  acute  and  chronic  stages  of  eczema.  In  the  acute  form, 
where  free  exudation  is  present,  soothing  lotions  of  lead  salts  (e.g.,  Liq. 
Plumbi  Subacet.,  3j  ad.  Oji  made,  if  preferred,  with  milk  instead  of  water), 
or  ointments  containing  lead  or  zinc  salts,  are  the  best ;  in  the  chronic  form, 
tar  lotions  and  ointments  containing  mercury  and  tar  prove  the  most 
efficient.  Thus,  for  instance,  in  a  case  passing  into  the  chronic  form  we 
order  : 

Liq.  Carbonis  Detergentis  .  .  ,  tti.v 
Liq.  Plumbi  Subacetatis  .  .  .  ttl,v 
Hydrargyri  Amiti.  Chlor.  .  .  .  gr.  v 
Vaselini  ...... 

and  a  suitable  lotion  for  a  very  chronic  case  (to  be  applied  contmuously  as  a 
water  dressing)  is  one  containing  half  to  one  ounce  of  the  Liq.  Carb.  Det.  to 
the  pint.  Tar  preparations  sometimes  irritate,  and  their  strength  must  be 
graduated  to  the  individual  case. 

The  Ung.  Hyd.  Nit.  Dil.  is  an  extremely  valuable  application  for  chronic 
eczema,  especially  of  the  eyelids  or  other  parts  of  the  face.  The  Ung.  Hyd. 
Oxidi  Flavi  is  another  good  preparation,  but  the  ammonio- chloride  ointment 
should  never  be  applied  over  a  large  surface.  The  Ung.  Bituminis  Co. 
(solution  of  tar,  one  drachm  to  the  ounce  of  vaseline),  and  glycerole  of 
acetate  of  lead,  are  both  frequently  used  in  the  treatment  of  eczema.  J 

With  regard  to  the  constitutional  treatment,  eczema  in  strumous  subjectsj 
is  nearly  always  benefited  by  the  use  of  cod-liver  oil,  syrup  of  phosphate  of  I 
iron,  &c.,  and  any  errors  of  diet  should  be  corrected.  If  definitely  connectedl 
with  gout,  colchicum  may  be  prescribed  with  advantage,  and  in  very  chronici 
dry  cases  (those  approaching  psoriasis  in  appearance),  arsenic  does  good.l 
In  the  acute  and  subacute  forms  it  should  not  be  given.  I 
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Constipation  should  be  guarded  against,  and  frequently  tonics — especi- 
lUy  iron  and  nux  vomica— are  valuable  aids  in  treatment. 

Eesidence  at  the  seaside  rarely  suits  cases  of  eczema,  and,  as  a  rule, 
warm  inland  resorts  are  the  best. 

Isolated,  very  chronic,  patches  of  eczema,  such  as  are  seen  on  the  palms, 
require  special  local  treatment.  It  is  essential  to  soften  and  remove  the 
lense  layers  of  epithelium  before  applying  any  ointment,  and  in  salicylic 
acid  we  have  a  very  good  means  for  effecting  this.  A  solution  (ten  grains  to 
Lhe  ounce)  may  be  applied  as  water  dressing  under  oiled  silk,  or  the  salicylic 
acid  plaster,  renewed  every  two  days.  In  a  short  time  the  thickened  epider- 
mis may  be  rubbed  oft',  and  subsequently  the  Ung.  Bituminis  cum  Hydrargyro 
used. 

PSOEIASIS 

This  is  an  extremely  chronic,  relapsing,  dry  form  of  skin  disease  which 
tends  to  affect  characteristic  localities  ;  the  fronts  of  the  knees,  backs  of 
elbows,  scalp,  and  trunk  being  the  chief  ones. 

Pathology. — There  is  congestion  and  slight  cellular  infiltration  of  the 
corium,  thickening  of  the  retemucosum,  and  the  formation  of  layers  of  white 
epidermic  scales  which  peel  off  more  or  less  profusely  in  flakes.  If  all  the 
silvery  flakes  be  removed  by  the  flnger-nail  from  a  patch  of  psoriasis,  small, 
bleeding  spots  are  laid  bare.  The  patches  have  an  almost  indefinite  dura- 
tion, and  if  they  are  cured  for  the  time  by  treatment,  leave  reddened  areas 
behind.  The  true  cause  is  quite  unknown,  usually  the  patient  is  in  normal 
health  when  the  psoriasis  appears,  a  tendency  to  it  is  hereditary,  and  it  has 
been  asserted  to  be  inoculable. 

Symptoms  and  Diagnosis. — Psoriasis  patches  vary  much  in  size,  on 
the  tips  of  the  knees  and  elbows  especially  we  meet  with  very  large  ones. 
On  the  scalp  there  is  usually  profuse  desquamation,  but  typical  silvery 
patches  are  not  often  seen  in  this  position,  and  the  disease  might  be  mistaken 
for  dry  eczema  or  seborrhosa.  But  nearly  always  other  undoubted  patches  of 
psoriasis  will  be  found  on  the  extensor  surfaces  of  limbs  or  trunk.  Psoriasis 
does  not  itch  nearly  so  much  as  eczema,  and  unless  irritated  by  some 
application  or  by  scratching,  there  is  at  no  time  any  moist  discharge. 

It  may  develope  at  any  age  after  the  first  few  years  and  is  common  in 
young  adults  ;  it  frequently  appears  during  the  spring  or  autumn.  Syphilis 
may  produce  an  eruption  which  closely  simulates  it,  but  the  peeling  is 
generally  scanty,  the  surrounding  congestion  has  a  darker  tint,  and  other 
evidences  of  syphilis  will  be  present  in  most  cases.  In  true  psoriasis  there 
will  probably  be  the  history  of  several  relapses.  If  the  patches  be  situated 
round  the  anus  or  on  the  scrotum  they  may  become  sodden  with  moisture, 
and  then  imitate  roughly  syphilitic  condylomata,  but  this  is  not  common. 

When  psoriasis  is  difi'used  the  nails  are  commonly  affected,  becoming 
rough  and  greatly  thickened,  and  occasionally  the  disease  is  limited  to  the 
hands  and  feet.  But  as  a  rule,  what  is  called  palmar  or  plantar  psoriasis  is 
either  chronic  eczema  or  a  tertiary  syphilide.  ■ 

Treatment. — If  any  derangement  of  health  can  be  detected,  it  may 
require  tonic  or  other  treatment,  but,  as  already  stated,  the  patients  as  a  rule 
are  in  vigorous  health  at  the  time  the  eruption  appears.  There  is  one  drug 
which  if  taken  persistently  has  a  marked  effect  alike  in  modifying  the  disease 
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and  preventing  relapses,  namely,  arsenic.  Liq.  Arsenicalis  tn,v,  or  the  same 
dose  of  Liq.  Sodte  Arseniatis,  should  be  given  twice  or  thrice  daily  in  water 
after  meals,  and  the  dose  may  be  increased  up  to  mxv  or  n^xx  if  the  drug 
is  doing  good.  It  needs,  however,  to  be  taken  for  long,  and  the  possible 
toxic  effects  should  not  be  forgotten.  The  chief  ones  are  conjunctivitis, 
gastric  pain  and  dyspepsia,  diarrhosa  and  colic.  There  is  also  little  doubt 
that  a  protracted  coui'se  of  arsenic  has  led  to  paraplegia,  of  which  the  earliest 
symptoms  will  be  unsteadiness  of  gait.  Local  treatment  should  be  combined 
with  the  administration  of  arsenic.  The  heaped-up  scales  should  be 
removed  by  hot  water  and  scrubbing,  by  the  use  of  salicylic  acid  prepara- 
tions, alkaline  baths,  &c.  The  Ung,  Bituminis  Co.,  Ung.  Acidi  Pyrogallici 
{5ss.  ad  5j  vaselini),  and  Ung.  Acidi  Chrysophanici  (gr.  x  or  gr.  xv  ad  |j) 
are  amongst  the  best  applications.  Chrysophanic  Acid  is  one  of  the  most 
powerful,  but  it  stains  the  linen,  &c.,  yellow,  and  sometimes  causes  much 
congestion  and  irritation,  hence  caution  is  required  in  its  use.  Dr.  R. 
Crocker  recommends  01.  Pini  Sylvestris,  diluted  with  olive  oil  and  with 
some  oil  of  lemon  to  cover  the  smell.  Tar  lotions  and  baths  are  also  valu- 
able in  the  treatment  of  this  obstinate  disease. 


LICHEN 

The  essential  feature  of  this  disease  is  the  existence  of  papules,  some- 
times developing  aroimd  the  hair-bulbs,  sometimes  independent  of  them. 
The  former  variety  is  often  met  with,  especially  on  the  extensor  surfaces  of 
those  with  rough  skins,  and  may  neither  produce  any  irritation  nor  call  for 
any  treatment.  Lichen  papules  of  distinctly  inflammatory  nature,  usually 
itching,  occurring  by  preference  on  the  trunk  and  extensor  surfaces,  and 
tending  to  persist  for  a  considerable  time,  may  be  due  to  various  causes. 
One  form  occurs  as  a  manifestation  of  secondary  syphilis,  often  in  combina- 
tion with  some  other  variety  of  syphilide  {e.g.,  psoriasis).  Another,  and  a 
very  obstinate  form  to  treat,. develops  in  early  childhood  (this  used  to  be 
called  strophulus  or  red-gum).  Another,  much  rarer  one,  is  met  with  in 
association  with  scrofula  (enlarged  glands,  &c.,  in  children)  and  is  known  as 
lichen  scrofulosorum.  One  characteristic  variety  occurs  in  crescentic  or 
horse-shoe  patches  near  the  middle  line  of  the  trunk  (both  front  and  back), 
it  is  called  lichen  marginatus.  Lichen  ruber  or  lichen  planus  is  yet  another 
form,  in  which  the  papules  are  larger  than  in  the  other  varieties,  are  flat-  ; 
topped,  purplish-red  in  colour,  and  may  affect  any  part  of  the  body  except  j 
the  face  and  head.  There  is  certainly  some  relation  between  lichen  planus 
and  psoriasis,  and  the  same  internal  remedy  (arsenic"!  is  valuable  in  the 
"treatment  of  both.  | 

In  all  the  forms  of  lichen  there  may  be  slight  desquamation  associated" 
with  the  papules,  but  there  is  no  tendency  to  '  weep '  as  in  eczema,  nor  to 
form  pustules,  unless  irritated  by  scratching,  &c.  | 

With  regard  to  the  diagnosis,  lichen  planus  may  readily  be  mistaken  for  j 
a  syphilide,  especially  if  the  colour  of  the  papules  approaches  a  brown  or  ; 
copper  hue,  but  probably  the  history  of  its  long  persistence,  the  absence  of  i 
any  other  syphilitic  symptoms,  and  the  greater  amount  of  itching  will  lead  i. 
to  a  correct  conclusion.  It  should  be  remembered  that  in  some  cases 
lichen  planus,  the  toneue  and  mucous  membrane  of  the  cheeks  are  aifected  ' 
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,vith  white  raised  patches,  and  this  might  add  to  the  difficulty  of  distiiiguish- 
ng  the  two.  Lichen  planus  is  practically  confined  to  adult  life,  and  is  more 
!ommon  amongst  the  well-to-do  classes  than  the  poor. 

Lichen  marginatus  affects  the  same  regions  as  tinea  versicolor,  hut 
nicroscopic  examination  of  a  scraping  from  the  patches  will  prove  the 
ibsence  of  cryptogam  in  the  former,  and  its  presence  in  the  latter. 

Treatment. — The  lichen  of  young  children  is  best  treated  locally  by 
ihe  use  of  weak  tar  ointment  or  lotion  (Liq.  Carbonis  Det.  ji^v  ad  Vaselini 
Ij,  or  n^x  to  the  ounce  of  water)  and  the  avoidance  of  irritating  soaps. 

Lichen  scrofulosorum  requires  the  internal  administration  of  cod-liver  oil 
md  good  diet.  Lichen  marginatus  is  probably  to  a  large  extent  a  '  vest- 
sruption,'  for  instance,  it  may  be  set  up  by  wearing  the  same  vest  night  and 
lay.  For  it  purely  local  treatment  is  required  ;  frequent  changes  of  under 
inen,  the  use  of  a  silk  vest  under  the  flannel  one,  and  the  application  of  an 
lintment  containing  fifteen  grains  of  salicylic  acid  to  the  ounce  will  rapidly 
iffect  a  cure.  Lichen  planus  is  generally  amenable  to  arsenic,  which  should 
)e  given  in  the  same  doses  as  for  psoriasis  ;  locally,  tar  baths  or  ointment 
ire  useful. 

The  amount  of  itching  met  with  in  the  different  forms  of  lichen  varies 
nuch ;  where  this  symptom  is  especially  marked  and  obstinate  the  term 
ffurigo  is  applied.  Especially  if  neglected  at  first,  it  may  become  inveterate, 
md,  owing  to  the  scratching,  pustules  and  fissures  may  be  freely  produced. 

young  children,  prurigo  may  follow  varicella ;  in  elderly  people  it  is  often 
imply  due  to  the  irritation  of  pediculi  [see  Parasitic  Diseases  of  the  Skin). 

Prurigo  or  lichen-prurigo  is  also  met  with  in  patients  with  a  dry  harsh 
ikin,  relapsing  every  summer  or  winter,  and  leading  to  considerable  pig- 
nentation  of  the  affected  areas  of  skin.  The  treatment  is  the  same  as  that 
)f  lichen,  with  the  addition  that  quinine  given  internally  has  sometimes  a 
nost  beneficial  effect.  The  severity  of  the  itching  at  night  may  call  for  the 
ise  of  sedatives  (syrup  of  chloral,  &c.). 

PEMPHIGUS 

In  this  disease  large  vesicles  or  bullfe  are  formed  on  various  parts  of  the 
)ody,  without  any  tendency  to  symmetry,  but  with  a  strong  one  to  occur  in 
luccessive  crops  unless  checked  by  treatment.  The  bullae  may  be  situated 
m  a  somewhat  congested  base,  contain  albuminous  fluid  with  leucocytes 
often  mixed  with  blood),  and  readily  I'upture.  The  causation  of  pemphigus 
s  quite  unknown  ;  its  subjects  may  appear  to  be  in  good  health  at  the  time 
)f  the  outbreak,  though  if  severe  it  leads  to  marked  debility.  It  affects  young 
iubjects  more  often  than  elderly  ones,  and  males  more  than  females  ;  cases 
vith  a  fatal  ending  are  usually  seen  in  patients  at  the  extremes  of  life.  No 
)art  of  the  body  is  exempt  from  the  development  of  the  buUsB,  which  vary 
jreatly  in  size  up  to  a  few  inches  in  diameter.  They  are  found  in  the  mal- 
)ighian  layer  of  the  epidermis,  and  therefore  leave  no  scars,  though  for  some 
lime  an  oval  or  round,  congested  or  pigmented  patch  marks  the  site  of  a 
brmer  bulla. 

Although  the  cause  of  pemphigus  remains  a  mystery,  the  treatment  is  in 
nost  cases  very  successful,  consisting  simply  in  the  internal  administration 
)f  arsenic.  Three  to  five  drops  of  the  Liquor  Arsenicalis  should  be  given  thrice 
laily,  and  the  dose  gradually  increased  if  necessary  up  to  ten  or  fifteen  drops. 
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If  begun  before  marked  cachexia  has  been  produced,  this  treatment  nearly 
always  effects  a  speedy  cure.  Any  simple  protective  application  (e.g.,  zinc 
oxide  and  starch  powder  on  lint)  may  be  used  locally. 

There  are  several  forms  of  skin  disease,  not  true  pemphigus,  and  not 
yielding  to  arsenic,  in  which  buUte  are  produced.  Infants  with  congenital 
syphilis  may  present  a  bullous  eruption,  which  is  considered  as  a  very  grave 
symptom,  though  recovery  may  ensue.  In  pregnant  women  occasionally  a 
herpetic  or  bullous  eruption,  attended  with  considerable  itching  and  perhaps 
rise  in  temperature,  may  develope  in  various  parts  of  the  body,  subsiding 
after  delivery.    The  term  herpes  gestationis  is  applied  to  this  form. 

Cheiro-pompholyx  is  a  rare  affection  in  which  buUie  are  formed  on  the 
hands — particularly  between  the  fingers — usually  in  young  adults,  they  are 
asserted  to  be  in  connection  with  sweat-glands  or  ducts,  but  this  is  doubtful. 
No  specific  treatment  is  known,  but  the  eruption  usually  subsides  after  a 
time,  showing  a  tendency  to  relapse. 

In  patients  with  delicate  skins — especially  young  children— the  irritation 
of  the  acarus  scabiei  may  cause  large  vesicles  or  pustules.  Some  drugs,  and 
particularly  the  iodide  and  bromide  of  potassium,  may  produce  a  bullous 
eruption  on  limbs  and  trunk.  Thick  crusts  are  formed  by  the  drying  of  the 
contents  of  the  bullae,  and  if  the  drug  be  continued  large  granulations  may 
be  formed  at  their  sites.  Such  cases  are  rare  and  probably  depend  upon 
peculiar  idiosyncrasy  to  the  drugs,  as  they  do  not  specially  occur  in  those  to 
whom  large  doses  are  being  given. 


LUPUS 

A  very  chronic,  destructive,  and  scar-leaving  form  of  inflammation  of  skin 
and  mucous  membranes,  commencing  in  the  corium  proper.  Leaving  apart 
the  form  known  as  lupus  erythematosus,  we  may  say  that  common  lupus  begins 
almost  invariably  at  an  early  period  of  life,  often  during  childhood,  and  cases 
starting  after  the  age  of  thirty  are  very  exceptional.  Its  subjects  may  be  at 
the  time  of  the  outbreak  in  otherwise  good  health  ;  it  is,  however,  asserted 
that  they  are  often  the  offspring  of  phthisical  parents,  and  in  some  cases  they 
may  themselves  develope  later  tubercular  disease.  It  may  be  admitted  that 
lupus,  if  not  a  tubercular  affection  of  the  skin,  is  closely  allied  to  it,  and 
Koch  has  proved  that  the  bacillus  tuberculosis  is  sparingly  present  in  nodules 
of  lupus. 

The  tendency  of  a  patch  of  lupus  is  to  spread  at  its  edges  as  well  as  to 
invade  the  deeper  parts  and  the  adjoining  mucous  membranes  ;  spontaneous 
cicatrisation  may  occur,  but  generally  the  disease  lasts  indefinitely  unless 
treated.  The  early  recognition  and  prompt  treatment  of  lupus  is  most 
important  in  preventing  permanent  disfigurement. 

The  first  stage  of  lupus  consists  in  the  formation  of  small  yellowish-brown 
or  pink  nodules,  of  softer  consistence  than  the  healthy  skin.  These  are 
found  to  consist  of  small-celled  infiltration  of  the  corium,  with  scattered 
giant-cells  (in  which  the  bacillus  of  tuberculosis  may  be  occasionally  detected). 
The  nodules  have  a  semi-translucent  or  '  apple-jelly '  aspect ;  the  next 
stage  being  the  breaking  down  of  the  centre  and  the  formation  of  a  pustule,' 
succeeded  by  superficial  ulceration  or  desquamation.  There  is  often  an  ex- ; 
tensive  scabbing  or  eczematous  condition  over  a  lupus  patch,  especially  if |J 
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irritated  by  exposure  to  wind,  cold  or  wet  weather,  &c.  Finally,  the  lupus 
nodule  may  cicatrise,  the  scar  formed  being  usually  prominent,  dense,  and 
often  of  a  pinkish  hue.  But  complete  spontaneous  subsidence  of  a  lupus 
patch  is  rare  ;  whilst  one  part  is  breaking  down  or  cicatrising,  fresh  nodules 
are  forming  in  the  neighbouring  skin,  or  perhaps  at  some  distance  from  the 
original  site,  and  in  a  single  patch  all  the  stages  of  apple-jelly-like  growth, 
pustules,  eczematous  condition,  ulceration  and  scarring  may  often  be  observed. 
If  situated  near  a  mucous  membrane,  e.g.,  of  the  mouth  or  nose,  lupus  tends 
to  invade  it,  forming  large  soft  granulations,  but  not  often  presenting  the 
typical  yellowish -pink  or  brown  nodules  seen  on  the  skin.  The  lips,  gums, 
palate  and  even  the  pharynx  and  aperture  of  the  larynx  may  be  invaded,  the 
septum  and  cartilages  of  the  nose  destroyed,  or  great  deformity  (ectropion 
and  destruction  of  the  lids)  produced  by  the  disease  invading  the  conjunc- 
tiva. 

The  disseminate  patches  of  lupus  seen  occasionally  on  various  parts  of  the 
body  are  no  doubt  due  to  blood-infection  from  a  single  original  patch.  Lupus 


Fig.  24. — Section  from  lupus  of  the  nose  (  ■  350  cliam.)    Giant-cells  are  seen  with 

cell-infiltration. 

rarely  begins  as  a  primary  growth  in  the  mucous  membranes,  but  occasionally 
it  does  so,  for  example,  perforating  the  septum  nasi  byasohtary  ulcer.  The 
lymphatic  glands  are  not  infrequently  secondarily  enlarged,  and  may  break 
down  into  the  ordinary  strumous  glandular  abscess.  So-called  lupus  of  the 
genitals  (particularly  of  the  vulva  and  vagina)  is  nearly  always  due  either  to 
syphilis  or  epithelioma.  One  character  is  constant  to  lupus,  wherever  situated, 
a  very  slow  course,  rebellious  to  treatment  and  tending  to  relapse  again  and 
again  at  intervals  of  months  or  years.  There  is  also  a  special  liability  to  the 
development  of  epithelioma  in  an  old  lupus  patch,  the  cancer  being  then  of 
a  most  virulent  and  destructive  type.  In  connection  with  this  tendency  it  is 
worthy  of  note  that  epithelial  down-growths  may  frequently  be  seen  in  sections 
of  recent  lupus  patches,  and  in  fact  it  is  difficult  to  tell  such  sections  from  those 
of  true  epithelioma.  When  lupus  affects  a  part  of  the  body  covered  with 
thick  epithelium  {c.<j.,  the  feet),  warty  growth  is  a  prominent  feature,  the 
soft  nodules  being  entirely  absent.  What  is  known  as  verruca  necrogenica,  a 
condition  seen  on  the  hands  of  those  who  have  to  handle  dead  bodies  (sur- 
geons, butchers,  &c.),  is  probably  a  form  of  lupus,  microscopical  exammation 
showing  the  same  structure,  though  there  is  not  the  same  tendency  to  advance 
and  destroy  the  tissues  as  in  the  ordinary  form  of  the  disease. 
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Diagnosis. — Bearing  in  mind  the  origin  at  an  early  age,  the  inveterate- 
tendency  to  persist  and  to  spread,  the  scarring  left  by  the  disease,  and  the 
usual  presence  of  the  apple-jelly-like  nodules  at  some  part  of  the  patch,  the 
student  will  have  little  difficulty  in  recognising  most  cases  of  lupus.  The 
deposit  of  lupoid  growth  may  sometimes  be  very  small  as  compared  with  the 
scab -formation  and  scaling  of  epidermis,  and  thus  simulate  an  eczema,  but 
the  latter  disease  never  leaves  scars.  The  greatest  difficulty  arises  in  telling 
some  cases  of  tertiary  syphilis  (whether  acquired  or  inherited)  from  lupus, 
and  the  term  syphilitic  lupus  is  a  convenient,  but  not  perhaps  accurate, 
one  for  these  cases  ;  the  following  points  will  generally  lead  to  a  correct 
diagnosis : — 

1.  The  patches  of  '  syphilitic  lupus  '  tend  to  have  a  prescentic  or  horse- 
shoe outline,  and  are  more  commonly  widely  separated  from  each  other  than 
those  of  true  lupus. 

2.  The  tubercles  or  nodules  are  of  a  browner-red  colour  and  firmer  con- 
sistence than  those  of  lupus.    '  Apple-jelly  '  deposit  is  never  seen  in  syphilis. 

3.  Syphilitic  lupus  when  due  to  the  acquired  disease,  commonly  starts 
later  in  life  {e.g.,  from  thirty  to  fifty)  than  true  lupus,  though,  of  course,  there 
ax"e  often  exceptions.  When  due  to  inherited  syphilis  the  disease  tends  to 
be  rapidly  destructive,  and  is  often  accompanied  by  necrosis  of  the  adjoining 
bones  {e.g.,  palate  and  nasal  bones).  In  fact  the  latter  form  of  the  disease 
is  of  the  nature  of  phagedaena,  and  requires  prompt  local  and  constitutional 
treatment  to  arrest  its  progress  (cauterisation  with  acid  nitrate  of  mercury 
and  the  administration  of  iodide  of  potassium  and  mercury).  Inherited 
syphilitic  lupus  will  eat  away  in  a  week  or  two  as  much  tissue  as  ordinary 
lupus  will  take  months  or  years  in  destroying. 

4.  The  presence  of  other  symptoms  of  syphilis,  the  polymorphism  of  the 
skin-disease,  the  history  of  acquired  or  inherited  taint,  will  be  of  value  in 
assisting  the  diagnosis.  For  instance,  I  recently  treated  a  young  man  wha 
had  been  supposed  to  be  aifected  with  ordinary  lupus  of  the  mouth,  destroying 
within  a  short  time  most  of  the  soft  palate.  The  history  of  an  attack  of  in- 
terstitial keratitis  (from  which  ,there  still  remained  nebulte)  pointed  to  the 
syphilitic  origin  of  the  disease,  a  diagnosis  confirmed  by  the  rapid  destruction 
of  parts  which  had  occurred,  and  the  great  improvement  which  ensued  under 
specific  treatment. 

Whenever  the  diagnosis  between  syphilis  and  lupus  cannot  be  made,  a 
careful  trial  of  mercury  and  iodide  of  potassium  should  be  carried  out  for  a 
few  weeks,  remembering,  however,  that  both  these  may  occasionally  fail  in 
spite  of  the  disease  being  syphilitic,  local  treatment  by  cauterisation  and  the 
use  of  iodoform  being  then  required. 

It  may  be  here  stated  that  there  is  not  the  slightest  evidence  of  true 
lupus  depending  upon  remote  syphilitic  taint,  as  has  been  asserted  by  some 
writers. 

Treatment. — Whilst  constitutional  measures — cod-liver  oil,  good  diet,  f 
and  all  means  likely  to  improve  the  general  health  should  not  be  neglected,  | 
local  treatment  is  always  needed  to  effect  a  cure.  This  consists  in  destroy- 
ing the  soft  lupus  nodules  by  scraping,  cauterisation,  or  the  action  of  certain  j 
chemical  destructives.  I 

1.  Scraping. — This  is  best  performed  (nearly  always  under  an  anffisthetic)  I 
with  Volckmann's  sharp  spoons,  various  sizes  of  which  are  employed.  The  I 
spoon  is  used  vigorously  wherever  there  is  any  sign  of  the  lupus  nodules,  I 
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d  particularly  at  the  margin  of  a  patch  ;  it  lias  no  elfect  upon  normal  skin 
scar-tissue.  After  scraping,  the  fine-pointed  actual  cautery  is  often  applied 
each  excavation  made,  or  pure  carbolic  acid  may  be  cautiously  used  with 
small  brush.  The  sores  are  subsequently  dressed  with  vaseline,  boracic 
id  ointment,  &c.,  and  if  all  the  lupus-tissue  has  been  destroyed  they  heal 
rly  rapidly  (of  course  leaving  scars). 
2.  Destruction  by  chemicals. — The  use  of  pure  carbolic  acid  as  an  ad- 
nct  to  scraping  has  been  alluded  to  ;  it  is  supposed  that  the  pain  of  the 
plication  is  diminished  by  subsequent  free  dusting  over  with  powdered 
rbonate  of  soda.  Acid  nitrate  of  mercury  may  be  applied  with  success  to 
ry  small  lupus  nodules,  best  on  a  sharpened  piece  of  wood  which  is  thrust 
^ht  into  them.  Chromic  acid  fused  on  a  probe  is  recommended  by  Jame- 
n  for  the  same  purpose.  Both  methods  cause  a  certain  amount  of  pain, 
.t  this  is  insignificant  compared  with  that  produced  by  chloride  of  zinc 
:d  potassa  fusa,  two  caustics  formerly  recommended  but  now  deservedly 
andoned.  Strong  lactic  and  salicylic  acids  have  lately  come  into  use  ;  both 
bve  a  marked  preference  for  the  lowly-organised  lupus-tissue  over  the 
althy  skin.  Salicylic  acid  is  used  in  the  form  of  a  plaster  spread  on 
uslin,  the  plaster  containing  from  20  to  50  per  cent,  of  the  acid  mixed  with 
easote  (which  deadens  the  pain).  The  application  is  renewed  tAvice  a  day 
itil  the  lupus  nodules  have  broken  down  and  suppurated  freely,  when  some 
mple  ointment  is  applied.  This  salicylic-creasote  plaster  was  devised  by 
nna,  and  is  known  by  his  name  ;  in  commencing  the  treatment  the  weaker 
rength  should  always  be  used.  Whichever  method  be  adopted,  great 
itience  is  requisite  in  the  treatment,  which  usually  requires  to  be  repeated 
veral  times  at  intervals  before  a  cure  can  be  effected,  and  it  must  be  ad- 
itted  that  in  some  cases  (especially  if  the  mucous  membranes  are  much 
.volved),  none  can  be  hoped  for.  But  the  tendency  of  lupus  to  cause  irre- 
ievable  deformity,  as  well  as  the  danger  of  epithelioma  supervening,  will 
icourage  the  surgeon  to  persevere  in  one  or  other  of  the  methods  of  treat- 
lent  recommended. 

LUPUS  EEYTHEMATOSUS 

This  disease,  being  much  rarer  and  less  amenable  to  surgical  treatment, 
iquires  only  brief  notice  here.  Like  lupus  vulgaris,  its  pathology  consists 
1  small-celled  deposits  in  the  corium  (though  it  is  doubtful  if  giant-cells  or 
icilli  are  ever  found),  and  it  has  a  similar  very  chronic  course.  But  in 
ipus  erythematosus  abnormal  vascularity  of  the  patches  is  much  more 
larked,  there  is  hardly  any  destructive  tendency,  symmetry  is  constant  from 
re  first,  the  disease  begins  later  in  life  than  does  common  lupus,  and  the 
)cal  treatment  of  the  latter  is  here  not  suitable.  Further,  it  may  be  noted 
rat  lupus  erythematosus  has  a  special  predilection  for  certain  parts,  namely 
le  nose,  cheeks,  ears,  and  backs  of  the  hands  ;  and  the  sebaceous  glands 
re  especially  involved  in  the  disease  as  well  as  the  smaller  blood-vessels, 
'here  is  the  same  tendency  to  leave  scars  as  in  lupus  vulgaris,  but  they  are 
iss  conspicuous.  Not  unfrequently  the  patches  of  lupus  erythematosus 
ssume  the  bat's-wing  shape — the  body  being  'represented  on  the  nose,  the 
fings  on  the  two  cheeks,  whilst  smaller  patches  exist  inside  each  concha  of 
be  ears.  They  present  a  reddish  or  brown  colour,  a  thickened  edge,  and 
ilated  capillaries  or  small  veins,  and  dry,  eczematous  spots,  are  to  be  noticed 
■t  various  parts  of  the  patch. 
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The  disease  is  more  common  in  women  than  in  men,  and  especially  in 
those  liable  to  chronic  dyspepsia  and  flushing  of  the  face,  or  with  feeble 
circulation,  or  prone  to  chilblains.  It  seems  to  be  occasionally  started  by  an 
attack  of  facial  erysipelas. 

Treatment.— This  is  very  unsatisfactory,  the  long-continued  use  of  weak 
tar  ointment  and  lotion,  or  of  the  oleate  of  mercury  ointment  being  perhaps 
the  best.  Pure  carbolic  acid  may  be  applied  to  the  most  prominent  parts, 
or  the  fine-pointed  actual  cautery  if  the  vascularity  is  very  pronounced. 


ACNE 

This  very  common  disease  depends  upon  an  inflammation  of  the  sebaceous 
glands,  with  obstruction  to  their  ducts  ;  it  develops  frequently  at  or  soon 
after  puberty,  especially  in  those  with  thick  coarse  skins  and  abundant 
sebaceous  glands.  Its  favourite  localities  are  the  face,  back  of  the  shoulder, 
and  sometimes  the  chest.  Any  cause  of  lowered  general  tone,  such  as  indi- 
gestion, constipation,  sexual  excesses,  and  want  of  exercise,  may  assist  in  pro- 
ducing acne,  but  its  direct  relation  with  the  genital  system  has  probably 
been  greatly  over-estimated,  idiosyncrasy,  especially  as  to  coarseness  of  skin, 
being  the  most  important  factor.  The  simplest  form  consists  in  distension 
of  the  sebaceous  glands  with  secretion,  small  pimples  being  thus  formed  with 
commonly  a  black  spot  at  their  apex — this  is  the  orifice  of  the  gland  blocked 
with  dirt.  By  pressure  the  contents  can  be  emptied,  the'  thickened  coil  of 
sebiiui  resembling  a  small  worm.  Added  to  these  comedones  there  is  often 
some  congestion,  and  in  the  more  severe  cases  the  glands  inflame,  producing 
miniature  abscesses  which  ultimately  leave  scars.  The  surrounding  skin  is 
rarely  of  a  healthy  aspect,  but  is  thick,  greasy,  and  pasty-looking.  If  the 
abscesses  and  resultant  scars  are  larger  than  usual  the  term  acne  indurata  is 
employed,  whilst  that  of  acne  varioliformis  is  given  to  those  cases  (usually  in 
patients  of  adult  life)  in  which  the  absence  of  comedones  and  the  close  re- 
semblance of  the  pustules  and- scars  to  those  of  small-pox  are  the  distinguish- 
ing features. 

Acne  rosacea  bears  much  the  same  relation  to  common  acne  that  lupus 
erythematosus  does  to  lupus  vulgaris  ;  distension  of  the  smaller  blood-vessels 
is  a  prominent  symptom,  the  nose  and  cheeks  are  the  ordinary  site,  and  it 
comes  on  at  a  much  later  period  in  life  than  the  common  acne.  The  so- 
called  '  grog-blossoms '  are  due  to  acne  rosacea,  there  being  in  them  actual 
hypertrophy  of  connective  tissue. 

The  diagnosis  of  acne  usually  presents  no  difficulties,  though  some  cases 
of  syphilitic  eruption  closely  resemble  it,  especially  the  form  known  as  acne 
varioliformis.  The  scars  left  by  severe  acne  may  simulate  these  due 
to  small-pox,  but  the  former  are  usually  confined  to  the  face  and  upper  part 
of  the  trunk. 

Workers  in  tar  not  infrequently  develop  acne,  and  bromide  of  potassium 
taken  internally  often  brings  out  the  eruption. 

Treatment. — The  constitutional  treatment  of  acne  must  be  based  upon 
the  dete'ition  of  any  cause  which  seems  to  favour  its  development  in  the 
individual  case.  Temperance  as  regards  stimulants  is  especially  necessary^ 
in  acne  rosacea.  Constipation,  defective  menstruation,  strumous  tendency.; 
sexual  excesses,  may  each  demand  appropriate  treatment ;  whilst  errors  in 
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iet,  and  especially  too  large  a  consumption  of  meat,  may  need  correction. 
11  aperient  iron  mixture  is  often  useful.  As  regards  local  treatment,  frequent 
eaming  and  bathing  the  affected  parts  with  hot  water  and  the  use  of  potash 
)ap  are  impoi-tant,  whilst  the  matutinal  cold  bath  will  aid  in  giving  tone 
)  the  skin. 

The  plugged  sebaceous  glands  may  be  emptied  by  means  of  a  watch-key 
'  small  curette  every  evenmg,  and  then  an  ointment  containing  precipitated 
ilphur  (one  drachm  to  the  ounce)  applied.  Pure  liquid  carbolic  acid  painted 
ler  the  inflamed  points,  and  then  covered  with  collodion,  often  aborts  the 
istule-formation.  Perchloride  of  mercury  grain  to  the  ounce)  and  sulphur 
5  grains  to  the  ounce  of  water,  suspended  with  glycerine  and  spirits  of 
ine)  are  both  used  as  lotions  in  acne. 

Severe  cases  of  acne  rosacea,  which  do  not  yield  to  careful  dieting,  the 
radance  of  stimulants  and  exposure  to  excessive  heat  or  cold,  and  the  local 
3e  of  pure  carbolic  acid  and  collodion  may  require  the  actual  cautery  or 
ren  excision  of  parts  of  the  hypertrophied  skin. 

The  acid  nitrate  of  mercury  is  a  valuable  but  painful  application,  seme- 
mes used  both  for  acne  rosacea  and  acne  vulgaris. 

BOILS  AND  CARBUNCLES 

There  is  no  reason  for  separating  these  two  forms  of  cutaneous  and  sub- 
itaneous  sloughing  abscess,  since  both  may  be  set  up  by  the  same  general 
luse,  the  only  real  difference  being  that  a  furuncular  abscess  or  boil  dis- 
larges  its  contents  by  a  single  opening,  a  carbuncle  by  several  (which  often 
ter  coalesce).  And  several  other  purulent  affections  of  the  skin  are  of  the 
iture  of  boils,  for  instance  the  common  styes  of  the  eyelids,  a  superficial 
rm  of  whitlow,  and  the  large  pustules  which,  occurring  usually  in  parts  with 
ick  skin,  are  known  as  ecthyma.  There  is  reason  to  believe  that  all  these 
runcular  abscesses  are  due  to  the  presence  of  a  micrococcus,  and  their  dis- 
large  is  certainly  contagious  (i.e.,  it  may  produce  similar  abscesses  in  the 
iighbourhood  of  the  primary  ones). 

A  variety  of  debilitating  causes  may  lead  to  an  outbreak  of  boils,  deficient 
'  improper  food,  the  hydropathic  treatment,  &c.,  and  they  are  not  infre- 
leutly  met  with  during  convalescence  from  a  severe  fever  (especiallj^ 
phoid).  Training  for  athletic  purposes,  if  the  change  of  life  is  marked  and 
dden,  often  produces  them  ;  and  a  too  vegetarian  diet  may  have  the  same 
sidt.  Work  in  the  dissecting  or  post-mortem  room  occasionally  causes 
eir  development,  and  the  connection  between  diabetes  mellitus  and  car- 
mcle  was  long  ago  pointed  out  and  indeed  over-estimated.  Certain  parts 
the  body,  speaking  generally  those  in  which  there  is  a  dense  or  coarse 
■bcutaneous  layer,  are  especially  liable  to  the  development  of  boils  and  car- 
incles.  The  back  of  the  neck  and  trunk,  and  the  buttocks  are  the  favourite 
tes,  though  the  external  meatus  of  the  ear,  the  hands,  and  feet  are  not 
iconnnonly  affected.  The  features  of  both  are  too  well  known  to  need  de- 
ription,  but  it  may  be  noted  that  throbbing  pain  is  almost  a  constant 
luptom  until  the  pus  and  broken-down  cellular  tissue  are  given  an  exit, 
iie  extensive  separation  of  sodden  epithelium  over  and  around  a  carbuncle 
also  noteworthy.  Sometimes  boils  abort,  that  is,  never  pass  beyond  the 
flammatory  stage,  and  this  is  most  likely  to  occur  if  they  are  protected 
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from  external  irritation  by  the  use  of  thick  plaster  as  soon  as  they  are  re- 
cognised. The  friction  of  a  collar  may  localise  a  boil  on  the  neck,  that  of  a 
haixl  seat  in  rowing  may  produce  one  on  the  buttock,  &c. 

Diagnosis. — It  is  occasionally  a  question  whether  a  superficial  abscess 
with  a  central  slough  is  of  carbuncular  or  gummatous  nature,  but  the  rapid 
course  of  a  carbuncle  and  the  severe  pain  that  attends  it  will  usually  suffice  to 
decide  the  matter  without  going  into  the  history  as  to  previous  syphilis. 
The  ulcer  left  after  the  slough  has  come  away  is  ragged  and  somewhat  under- 
mined at  the  edge. 

Treatment. — If  seen  early  a  boil  should  be  protected  by  thick  plaster  (a 
small  central  hole  being  made)  and  any  friction  of  the  clothes  should  be 
guarded  against.  A  saline  aperient  should  be  given,  and  such  dietetic  or 
tonic  treatment  adopted  as  is  indicated  by  the  individual  case.  Painting 
tincture  of  iodine  over  the  inflamed  spot  and  the  injection  into  it  of  a  few 
drops  of  strong  carbolic  acid  solution  are  both  said  to  cause  resolution  in  some 
<;ases,  but  generally  it  is  advisable  to  hasten  suppuration  by  warm  fomenta- 
tions, the  most  cleanly  being  an  antiseptic  poultice  (carbolic  acid  lotion — 1 
in  40 — on  lint,  or  boracic  lint  aj^plied  moist  under  oiled  silk).  These  anti- 
septic fomentations  are  much  better  than  the  linseed  poultices,  which  have  a 
decided  tendency  to  bring  out  a  crop  of  smaller  furuncles  around  the  primary 
one.  If  there  is  very  great  pain,  or  if  the  suppurative  process  appears  to  be 
spreading,  an  incision  should  be  made,  the  relief  which  follows  the  outlet  of 
pus  being  very  great.  The  old  free  crucial  incisions  are  pretty  much  aban- 
doned. When  all  slough  has  separated  a  very  good  dressing  is  the  Ung. 
Eesinfe. 

Sulphide  of  calcium  (gr.  j  daily  in  pills)  and  yeast  are  both  said  to  have 
some  mysterious  effect  in  preventing  or  checking  the  development  of 
boils,  styes,  etc.,  but  the  evidence  is  not  very  satisfactory.  Lately  it  has  been 
recommended  to  treat  carbuncles,  if  seen  fairly  early,  by  making  an  incision 
and  scraping  and  squeezing  out  the  purulent  and  necrotic  centre,  subsequently 
dressing  the  sore  with  iodoform  or  carbolic  solution.  This  method,  though 
painful,  appears  to  hasten  th^  healing  and  perhaps  to  prevent  the  spread  of 
the  carbuncle. 

ULCERS 

Any  sore  left  by  the  destruction  (gradual  or  sudden)  of  the  superficial 
parts  of  skin  or  mucous  membrane  is  an  ulcer,  the  process  either  starting 
from  the  surface  and  extending  to  the  deeper  parts,  or  vice  versa.  An  ulcer, 
for  instance,  may  begin  as  a  small  pustule,  or  in  the  centre  of  a  patch  of 
eczema,  or  it  may  arise  in  the  sloughing  out  of  a  gumma  or  carbuncle.  In 
deciding  the  nature  of  an  ulcer  we  have  to  consider  its  site,  shape,  depth, 
the  character  of  its  edge,  the  surrounding  skin,  and  its  base  or  floor.  It  must 
not  be  supposed,  however,  that  each  variety  of  ulcer  has  its  own  peculiar 
features,  and  that  we  can  always  tell  the  cause  by  careful  inspection  of  the 
sore  alone  (though  this  will  in  some  cases  suffice).  For  instance,  some 
tertiary  syphilitic  ulcers  may  closely  simulate  rodent  or  epitheliomatous  sores 
or  they  may  be  practically  indistinguishable  from  ulceration  due  to  lupus,  or 
■even  thai  resulting  from  a  carbuncle. 

Certain  terms  are  used  in  describing  ulcers,  independent  of  their  causa- 
tion, of  which  the  following  are  the  chief. 
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A  clironic  ulcer  (which  is  seen  so  commonly  in  the  lower  third  of  the  leg) 
1  characterised  by  its  indolent  progress,  hard  congested  edge  and  unhealthy 
ase,  i.e.,  unless  healing  under  treatment  no  well-formed  granulations  are 
resent.  Such  an  ulcer  may  take  on,  from  neglect  and  the  irritation  ot  de- 
jmposition,  the  sloughing  process.  The  term  pJiagedcenic  is  applied  if  the 
leer  steadily  spreads,  but  without  the  formation  of  large  sloughs,  and  this 
sature  is  almost  invariably  due  to  syphilis. 

An  eczeinatoics  ulcer  is  one  in  which  the  main  features  of  the  disease  are 
rose  of  eczema,  the  ulcer  being  comparatively  superficial,  but  usually 
itensely  irritable.  It  is  surrounded  by  pustules  and  '  weeping  '  desquamat- 
ig  skin. 

The  terms  congested  and  iiifiamiuatorij  ulcers  will  be  readily  understood  ; 
16  name  varicose  ulcer  is  inappropriate,  since  it  is  not  the  ulcer  itself  but 
16  tissues  around  that  present  the  varicose  veins. 

Since  the  life  or  death  of  the  tissues  depends  chiefly  upon  a  constant  supply 
f  healthy  blood  and  its  free  circulation,  with  the  removal  of  waste  products  by 
tie  lymphatics,  it  is  obvious  how  large  a  share  circulatory  defects  are  likely 
3  have  in  the  production  and  perpetuation  of  ulcers.  Impeded  arterial 
apply,  as  after  ligature  of  a  main  artery  of  a  limb,  or  in  senile  gangrene,  and 
enous  obstruction  of  all  degrees,  afford  examples.  In  old-standing  infantile 
aralysis  the  circulation  of  the  affected  limb  becomes  very  feeble,  and  most 
atractable  ulcers  are  liable  to  form.  Passive  congestion  from  prolonged 
landing  is  a  very  frequent  exciting  cause  of  ulcers  of  the  legs,  especially  in 
nd  after  middle  life. 

Vitiated  conditions  of  the  blood,  as  in  syphilis,  scurvy,  etc.,  are  also 
ommon  causes,  and  simple  anaemia  may  help  in  producing  ulceration.  The 
OSS  of  vitality  of  the  tissues  that  conies  from  old  age  must  be  mentioned 
'aralysis  of  a  sensory  nerve  may  be  followed  by  ulcers  in  the  affected  area, 
lartly,  no  doubt,  due  to  the  action  of  irritants,  such  as  long-continued  pres- 
sure, partly  perhaps  to  a  '  trophic  influence.' 

The  common  forms  of  ulcer  met  with  in  practice  are  the  following  : — ■ 

1.  Syphilitic  Ulceks 

Omitting  the  primary  chancres,  these  are  of  two  chief  varieties — that  due 
0  the  breaking-down  of  a  gumma,  and  the  serpiginous  tubercular  form.  No 
)art  of  the  body  is  exempt,  though  certain  regions  are  especially  liable,  such 
IS  the  upper  third  of  the  leg,  the  neighbourhood  of  the  knee-joint,  over  the 
sternum  and  the  skull. 

In  the  case  of  the  gummatous  ulcer  there  will  be  the  history  of  a  (fre- 
luently  painless)  lump  forming,  the  skin  over  it  becoming  congested  and 
creaking  down,  and  of  the  exit  of  a  slough  which  is  aptly  compared  to  sodden 
iVash -leather.  The  sore  left  is  rounded,  with  inflamed  margin  and  sharply 
;ut  or  punched-out  border,  and  the  characteristic  ashy-grey  slough  is  often 
seen  in  the  cavity  of  the  ulcer.  Not  infrequently  the  slough  has  been  greater 
ban  the  amount  of  skin  destroyed,  i.e.,  the  edge  will  be  undermined,  but. 
lardly  ever  to  the  same  extent  as  a  true  scrofulous  or  tuberculous  sore, 
^tter  healing  has  resulted  a  thin  white  supple  scar  is  usually  formed,  around 
vbich  may  be  a  brown  pigmented  area,  but  this  last  feature  is  often  absent,, 
ixcept  in  the  lower  limb,  and  is  there  not  peculiar  to  syphilis. 

The  rapidity  with  which  destruction  takes  place  in  tertiary  syiihilitio- 
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ulcers  is  very  marked,  and  serves  to  distinguish  tliem  from  many  other  forms, 
and  equally  definite  is  their  speedy  healing  under  appropriate  treatment,  but  if 
neglected  they  may  persist  for  long  and  become  indistinguishable  (except 
perhaps  by  their  site)  from  the  ordinary  chronic  inflammatory  ulcer. 

The  treatment  consists  in  the  administration  of  iodide  of  potassium  (to 
which  iodide  of  sodium  and  spirits  of  ammonia  are  useful  adjuncts)  or  of 
mercury  with  the  iodide,  and  in  the  local  use  of  iodoform  or  black- wash. 
Eest  of  the  part  affected,  tonics  given  internally,  sea-air  and  the  avoidance  of 
stimulants  may  be  all  required  in  obstinate  cases.  In  prescribing  iodoform 
as  a  dressing  it  must  be  borne  in  mind  that  the  drug,  though  a  powerful  agent 
in  promoting  healing,  is  liable  to  irritate  the  surrounding  skin,  setting  up 
severe  erythema  or  eczema.  Using  it  as  a  weak  ointment  (5  to  10  grains  to 
the  ounce)  or  as  a  powder  diluted  with  starch,  &c.,  is  often  quite  as  effectual 
and  less  likely  to  irritate  than  employing  the  undiluted  drug. 

The  serpiginous  syphilitic  ulcer  is  usually  preceded  or  accompanied  by  the 
development  of  nodules  or  '  tubercles '  in  the  skin,  which  are  really  of  the 
same  structure  as  the  larger  gummata.  Their  most  frequent  site  is  perhaps 
the  margin  of  the  hairy  scalp  and  the  alae  of  the  nose,  upper  lip,  &c.  Their 
tendency  is  to  assume  the  crescentic  or  horse-shoe  outline,  and  steadily  to 
advance  in  one  direction  whilst  healing  in  the  part  first  affected.  I  have 
known  such  an  ulcer  start  at  the  ankle,  and  (completely  encircling  the  limb) 
travel  up  to  the  middle  of  the  thigh  before  its  further  progress  was  stopped 
by  treatment.  It  had  never  been  more  than  an  inch  in  width,  and  left  the 
skin  behind  it  quite  supple.  The  question  of  diagnosis  of  this  form  from  true 
lupus  has  already  been  alluded  to.  In  its  treatment  the  same  applies  as  to 
gummatous  ulcers,  but  it  may  be  mentioned  that  oleate  of  mercury  ointment 
(5,  10,  or  15  per  cent.)  is  often  a  very  useful  local  application.  In  neglected 
or  inveterate  cases  it  is  sometimes  necessary  to  scrape  the  growth,  or  to 
cauterise  it  with  the  acid  nitrate  of  mercury  or  actual  cautery  before  healing 
■can  be  obtained.  If  once  thoroughly  healed  it  shows  no  tendency  to  recur, 
unlike  true  lupus. 

2.  TUBEKCULAK  UlCEES 

Apart  from  the  ulceration  due  to  lupus  we  have  to  consider  the  strumous 
form  resulting  from  tubercular  abscesses  of  the  cutaneous  or  subcutaneous 
tissues.  Although  most  common  in  early  life,  they  may  origmate  in  elderly 
subjects  (senile  struma)  and  are, in  the  latter  case  of  very  unfavourable 
prognosis. 

Glandular  enlargement  and  abscesses  are  common  complications,  and 
pulmonary  phthisis  is  of  course  not  infrequent. 

The  appearance  of  a  tubercular  ulcer  is  very  characteristic  ;  dull  purplish 
■congestion  of  the  edge,  extensive  undermining  of  the  skin,  thin  oily  discharge, 
and  pale,  flabby  granulations  at  the  base  usually  leave  no  doubt  as  to  the 
diagnosis.  When  they  heal  a  thick  scar  is  generally  formed,  often  with  small 
cutaneous  '  tags  '  along  it. 

The  treatment  consists  in  destroying  the  wall  of  the  ulcer  and  sinus  by 
scraping  or  cauterisation,  and  subsequently  dressing  the  cavity  with  iodoform. 
Boracic  fomentations,  &c.,  cod-liver  oil,  residence  at  the  seaside  or  in  the 
country,  good  food,  Ac,  are  most  important  aids  to  recovery. 
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3.  Cheonic  Inflammatoey  Ulcee  of  the  Leg 

The  chronic  inflammatory  ulcer  of  the  leg  is  seen  especially  amongst  the 
Doorer  classes.  The  lower  third  of  the  leg  towards  the  inner  side  is  its  usual 
site,  and  it  often  starts  in  some  injury.  The  vitality  of  the  tissues  is  pre- 
i^iously  lowered  as  a  rule,  however,  by  prolonged  congestion  from  standing  ; 
Mth  varicose  veins  and  eczema  are  its  frequent  forerunners.  The  patient 
)ften  states  that  the  ulcer  commenced  as  a  small  pustule,  or  tliat  intense 
rritation  at  one  spot  led  him  to  produce  an  abrasion  by  scratching.  A  weak 
leart  or  chronic  bronchitis  may  favour  the  obstruction  to  the  return  of 
)lood,  the  presence  of  the  ulcer  increases  the  congestion,  and  thus  a  vicious 
iircle  is  set  up. 

The  ulcer  usually  causes  much  pain  and  discomfort,  though  cases  differ 
nuch  in  this  respect ;  not  only  the  edge  becomes  callous,  but  the  floor  also, 
md  if  it  has  existed  long  the  immediately  subjacent  bone  undergoes  con- 
lensing  ostitis,  to  which  may  be  partly  due  the  aching  pain  felt.  Steadily 
nereasing,  the  ulcer  may  encircle  the  limb  and  spread  upwards  over  a  large 
irea,  and  at  any  time,  from  neglect  of  cleanliness,  &c.,  it  may  take  on  slough- 
ng  action.  The  older  the  patient,  as  a  rule,  the  less  does  the  chance  of  heal- 
ng  become,  though  some  very  intractable  ulcers  are  met  with  in  young  women 
n  whom  no  constitutional  cause  can  be  assigned. 

Treatment  in  very  inveterate  cases  must  be  merely  palliative,  and  a  variety 
)f  applications  (such  as  the  Ung.  Zinci,  the  Ung.  Acidi  Boracici,  weak  carbolic 
otions)  may  be  tried  in  turn  until  one  is  found  to  suit  the  indi"\ddual  case, 
bnputation  of  the  limb  is  occasionally  necessary,  but  should  rarely  be  urged, 
ince  the  low  vitality  of  the  tissues  above  often  greatly  impairs  the  result,  and 
he  risk  to  life  in  all  elderly  subjects  is  not  inconsiderable. 

A  large  number  of  these  ulcers  can,  however,  be  cured,  though  mii'or- 
imately  there  is  great  likelihood  of  the  scars  breaking  down  again.  The 
bllowing  measures  will  be  found  useful : — - 

a.  Rest  and  elevation  of  the  limb  are  most  impoi'tant  and  should  be  carried 
lut  as  far  as  possible. 

b.  Bandaging  the  leg  from  the  foot  to  the  knee,  either  with  the  ordinary 
inen  bandage  or  with  an  elastic  (Martin's)  bandage.  The  latter  cannot  be 
ised  unless  the  ulcer  is  almost  healed,  and  by  its  keeping  in  moisture  some- 
imes  causes  too  great  discomfort  to  be  borne.  An  elastic  stocking  will  often 
)e  of  use  in  such  cases.  Carefully  applied  strapping  above  and  l)elow  the 
ileer  is  also  beneficial. 

c.  To  clean  a  foul  ulcer  and  to  promote  granulation  there  are  few  dressings 
acre  valuable  than  boracic  fomentations,  made  by  wetting  bol-acic  lint  and 
kpplying  one  or  two  thicknesses  of  it  under  gutta-percha  tissue.  The  dress - 
ng  must  be  changed  once  or  twice  daily,  according  to  the  amount  of  dis- 
•harge. 

(1.  The  Ung.  Eesinae,  Ung.  lodoformi,  Ung.  Plumbi  Subaeetatis,  and- the 
wo  previously  mentioned,  are  of  use  according. to  the  special  iirdication,  that 
s,  whether  stimulating  or  soothing  applications  are  required. 

e.  Skin-grafting  and  sponge-grafting  are  valuable  if  the  granulations  have 
3een  got  into  a  healthy  condition  and  the  patient  can  be  kept  in  bed  for  a 
ew  weeks.  In  using  the  skin-grafts  they  should  be  cut  into  minute  pieces 
md  only  the  epithelial  layer  employed. 
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/.  In  a  large  number  of  cases  tonics  do  good,  the  bowels  should  be  kept 
regularly  open,  alcoholic  excess  forbidden,  and  if  varicose  veins  are  present, 
it  is  often  helpful  to  limit  the  amount  of  fluids  taken,  so  far  as  is  judicious. 

There  is  one  drug  which  has  a  very  beneficial  action  upon  inveterate 
ulceration,  especially  in  old  people,  namely  opium,  the  administration  of 
which  is  said  also  to  check  the  progress  of  phagedsenic  or  sloughing  action. 

g.  Blistering  the  edge  of  a  callous  ulcer  was  strongly  recommended  by 
Syme,  and  is  occasionally  useful.  Some  surgeons  have  advocated  incising 
both  base  and  floor  of  such  ulcers,  with  a  view  to  start  a  fresh  granulating 
process. 

4.  Teaumatic  Ulcees 

As  already  noted,  a  considerable  proportion  of  the  previous  class  of  ulcers 
originate  in  some  injury,  often  a  very  slight  one,  but  we  have  to  note  some 
due  to  severe  contusion  of  the  skin  of  healthy  individuals — really  direct  trau- 
matic gangrene.  This  is  especially  likely  to  occur  in  regions  where  the  skin 
lies  immediately  over  a  bone — for  instance,  the  tibia  or  patella.  An  antiseptic 
poultice  followed  by  some  simple  ointment  is  the  best  treatment,  skin-grafting 
being  advisable  if  the  ulcer  is  large.  The  limb  should  be  carefully  kept  at 
rest  during  treatment  if  the  ulcer  is  situated  over  a  joint. 

In  this  class  come  the  ulcers  of  artificial  production,  which  may  at  first 
give  rLse  to  difliculty  in  diagnosis.  A  hysterical  or  idle  girl,  for  the  sake 
of  exciting  sympathy  or  notice,  applies  some  strong  chemical  irritant  to  the 
skin,  using  great  cleverness  sometimes  in  concealing  the  cause  of  the  ulcer 
which  results,  and  in  preventing  it  from  healing.  In  one  case  I  knew  of  a 
young  lady  who  had  applied  sulphuric  acid  to  the  front  of  the  left  elbow,  caus- 
ing a  deep  ulcer,  in  which,  for  some  time,  the  brachial  artery  lay  exposed. 
The  unusual  situation  of  these  factitious  ulcers,  their  rapid  formation  and 
the  character  of  the  patient,  will  usually  excite  suspicion  as  to  then-  true 
origin. 

5.  Malignant  Ulcees 

Rodent  Ulcer,  Einthelioma,  Fungating  Sarcomata,  Scirrhous  Ulcers. — 
These  need  not  be  described  here,  as  they  come  under  the  head  of  tumours. 
It  may  be  mentioned,  however,  that  epithelioma  may  supervene  in  the  course 
of  any  intractable  ulcer  which  has.  lasted  for  some  years,  and  that  a  particu- 
larly malignant  form  is  liable  to  develop  in  old  lupus  patches,  the  patients 
being  usually  past  middle  life. 

NON-MALIGNANT  GEOWTHS  OF  THE  SKIN 
N^vi 

The  essential  feature  of  all  angeiomata  or  nfevi  depends  upon  the  presence 
of  convoluted  vessels  closely  packed  together,  commonly  small  veins  and 
capillaries,  but  occasionally  arteries.  One  form  consists  in  a  widespread  area 
of  small  vessels,  such  as  is  seen  on  the  face — the  '  port- wine  stain  ;'  another 
(the  true  /enous  ntevus)  is  situated  more  deeply  and  composed  of  much 
larger  veins. 

The  terms  cutaneous  and  subcutaneous  are  used  with  reference  to  nsevi, 
though  no  sharp  line  of  distinction  can  be  drawn.    They  may  be  met  with 


DISEASES  OF  THE  SKIN 


201 


on  any  part  of  the  body,  the  head  and  neck  being  their  most  frequent  site, 
and  it  is  common  to  find  more  than  one  on  the  same  subject.  If  sections  be 
made  of  an  ordinary  cutaneous  ntevus,  it  is  curious  to  notice  how  shgiitly  the 
himen  of  the  vessels  shows  in  comparison  with  the  thiclvness  of  the  ceUular 
wall.  There  is  no  doubt  that  after  birth  a  nsevus  frequently  increases  in 
size ;  on  the  other  hand,  with  advancing  years  they  may  shrivel  in  part  or 
entirely  disappear.  Sometimes  they  ulcerate — a  curious  fact  considering 
their  high  vascularity.  '  Port-wine '  nsevi  usually  remain  unchanged 
throughout  life  if  untreated,  and  are  by  far  the  most  resistant  to  treatment. 

A  7mle  is  a  congenital  local  hypertrophy  of  the  skin,  pigmented,  and 
with  usually  abundant  growth  of  hair  on  it.  Moles  are  of  little  importance 
if  seated  on  a  part  of  the  body  naturally  concealed  by  the  dress,  and  even 
on  the  face  are,  if  small,  sometimes  considered  ornamental.  But  there  is  an 
undoubted  tendency  for  them  in  advanced  life  to  become  the  seat  of  melanotic 
sarcoma,  and  for  this  reason  their  excision  should  be  advised.  However,  some- 
times they  are  so  large  that  removal  by  operation  would  leave  an  awkward 
wound,  and  here  a  plastic  operation  may  be  called  for.  They  can  also  be 
destroyed  by  repeated  cauterisation,  but  the  process  is  not  so  satisfactory  as 
excision. 

One  most  curious  growth  allied  to  a  mole  is  occasionally  seen  on  the 
scalp — lobulated  and  softish  projections  of  the  skin  with  deep  furrows  be- 
tween them,  so  arranged  as  strongly  to  suggest  the  brain-convolutions. 

The  treatment  of  n^evi  consists  principally  in  one  or  other  of  the  following 
measures : 

1.  The  application  at  several  parts  of  the  ntevus  of  the  actual  cautery 
(fine-point).  This  is  most  effective  and  leaves  but  little  scar.  It  is  well  to 
proceed  cautiously,  and  to  do  little  at  the  first  operation  rather  than  too 
much. 

2.  If  subcutaneous  and  venous,  the  cautery  point  may  be  thrust  in  several 
directions  through  the  nfevus,  introducing  it  through  only  one  opening  in 
the  skin. 

3.  Excision  is  suitable  for  small  naavi,  and  is  by  some  considered  better 
than  cauterisation. 

4.  Electrolysis  has  of  late  been  extensively  tried,  two  needles  being  used 
as  the  poles,  and  both  pushed  into  the  growth  at  a  short  distance  from  each 
other.  They  should  be  mtroduced  at  several  points.  The  method  may  be 
successful  in  leaving  imperceptible  scars,  but  it  is  an  uncertain  one  and  needs 
to  be  repeated  several  times,  as  a  rule,  before  much  improvement  occurs. 
It  is  especially  adapted  for  ntevi  of  the  face. 

Such  measures  as  vaccination  over  the  nfevus,  the  application  of  ethylate 
of  sodium,  and  subcutaneous  ligature  are  occasionally  useful,  especially  the 
latter — but  this  has  the  drawback  of  possible  sloughing  of  the  skin. 

Warts 

The  venereal  form  of  wart  is  seen  about '  the  vulva,  the  prepuce,  glans 
penis,  and  scrotum,  in  cases  of  gonorrhoea  or  vaginitis.  They  are  especially 
prone  to  develop  if  there  is  phimosis  and  retention  of  the  discharge,  to  the 
irritation  of  which  they  are  due.  They  may  attain  a  very  large  size  and  have 
very  vascular  bases.  Sometimes  a  neglected  condyloma  becomes  wart-like, 
but  true  acuminate  or  pointed  warts  have  no  real  relation  with  syphilis.  In 
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treating  them  the  gonorrhcea  should  be  cured,  circumcision  performed  if 
there  is  phimosis,  a  drying  powder  applied  and  strict  cleanliness  used.  If 
they  show  no  tendency  to  shrivel  under  this  treatment  they  should  be  excised 
with  scissors,  and  the  bleeding  checked  if  necessary  with  the  actual  cautery  at 
a  dull  red  heat. 

Non-venereal  warts  are  chiefly  met  with  about  the  hands  of  young  adults 
or  children,  and  are  composed  of  hypertrophied  papillfe  covered  with  epi- 
thelium. Each  papilla  contains  a  central  vascular  loop,  and,  especially  if 
scratched  and  irritated,  is  liable  to  bleed.  They  may  occur  in  great  numbers 
on  the  hands  (especially  the  dorsum)  and  forearms,  and  may  imdergo  simul- 
taneous and  rapid  atrophy.  In  their  treatment  it  is  important  for  the  patient 
to  abstain  from  '  picking  '  and  irritating  them  ;  perhaps  the  best  local  appli- 
cation is  the  glacial  acetic  acid,  which,  applied  repeatedly  with  a  small  brush 
or  point  of  wood,  will  soon  cause  them  to  shrivel  and  drop  off.  Nitric  acid 
is  more  painful  in  its  action  and  less  certain  ;  nitrate  of  silver  is  useless  as  a 
rule. 

In  elderly  subjects  single  warty  growths  are  met  with,  the  tongue,  lips, 
and  scalp  being  often  affected.  They  are  much  more  serious  than  those  of 
early  life,  fi'om  their  liability  to  go  on  to  epithelioma.  This  is  especially 
the  case  with  warts  of  the  tongue  and  lips,  and  on  this  account  it  is  usually 
advisable  to  excise  them. 

Salicylic  acid  is  a  powerful  agent  in  softening  warty  and  hard  epithelial 
growths  of  the  skin,  and  is  of  much  use  in  treating  corns  on  the  feet.  It 
may  be  applied  in  the  form  of  plaster  which  is  renewed  daily,  or  as  a  cream 
made  with  glycerine.  As  soon  as  the  softening  process  is  complete  the  part 
should  be  soaked  in  warm  water,  and  the  overgrown  epithelium  pared  oif 
with  a  knife.  Of  course,  injurious  pressure  should  be  removed  so  far  as  is 
practicable. 

MOLLUSCUM  CONTAGIOSUM  - 

This  rather  rare  disease  occurs  m  the  form  of  small,  round,  projecting 
tumours,  seldom  much  larger  ihan  a  pea,  especially  on  the  face,  neck,  and 
upper  part  of  the  trunk.  On  section  they  are  found  to  be  lobulated  and  to 
have  a  structure  somewhat  resembling  sebaceous  glands,  though  they  do  not 
appear  to  originate  in  the  latter.  They  are  undoubtedly  contagious  to  a 
slight  extent,  being  for  instance  sometimes  met  with  on  the  face  of  an  infant 
and  the  breast  of  the  suckling  mother.  The  contagion  appears  to  lie  in  the 
peculiar  oval  cells  (yellowish,  as  seen  under  the  microscope),  which  occur 
in  their  centres.  Sometimes  they  come  out  in  extensive  crops'over  the  body ; 
after  attaining  a  certain  size  they  usually  inflame  and  may  drop  off — the 
small  ulcer  left  possibly  giving  rise  to  mistakes  in  diagnosis.  The  treatment 
consists  in  snipping  off  each  molluscum  body  with  scissors  ;  if  only  the  top  is 
cut  off  the  base  should  be  pulled  out  with  fine  forceps. 

DISEASES  OP  THE  SKIN  DUE  TO  ANIMAL  PAEASITES 
Scabies 

This  disease  is  due  to  the  Acarus  Scabiei  or  Sarcoptes  Hominis,  the 
female  of  which  burrows  into  the  skin,  selecting  some  part  where  the  latter 
is  thin,  such  as  the  clefts  of  the  fingers  and  front  of  the  wrists,  and  depositing 
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her  eggs  in  the  burrow  where  they  are  hatched.  The  male  insect  pur- 
sues a  wandering  existence  and  does  not  burrow.  The  female  may  be 
extracted  from  its  burrow  by  pricking  the  vesicle  at  the  end  of  the  latter 
with  a  stout  needle,  to  the  end  of  which  it  will  probably  adhere,  and  be  re- 
cognised as  a  minute  whitish  speck  just  visible  to  the  naked  eye.  Under  the 
microscope  its  four  pairs  of  legs  and  chitinous  covering  will  be  easily  seen. 

The  irritation  set  up  by  the  insect  is  very  great,  and  is  most  intense  at 
night-time,  when  the  acari  are  active,  leading  to  the  production  of  pustules, 
eczematous  patches,  and  fissures  from  scratching.  In  old  cases  the  skin  be- 
comes much  thickened,  and  burrows  may  be  searched  for  in  vain.  Remem- 
bering its  contagiousness,  its  favourite  sites — the  hands,  feet,  and  adjoining 
parts — and  the  extreme  itching  of  the  disease,  the  diagnosis  is  usually  easy. 
It  should  be  noted  that  the  face,  scalp,  and  neck  are  hardly  ever  affected 
except  in  the  case  of  infants,  in  whom  also  the  accompanying  eczema  is  liable 
to  be  very  severe. 

Treatment. — After  a  warm  bath  the  patient  should  rub  the  Ung. 
Sulphuris  (to  which  may  be  added  some  Balsam  of  Peru)  at  night-time,  into 
all  the  affected  parts.  Three  or  four  applications  of  this  will  probably  suffice, 
though  the  eczema  may  require  further  treatment.  Balsam  of  Peru  and 
vaseline  in  equal  parts  are  efficient  for  mild  cases  or  for  those  occurring  in 
infants.  The  itch  insect  does  not  inhabit  the  clothes,  in  this  respect  differ- 
ing from  the  pediculus  corporis. 

Pediculosis 

Three  varieties  of  pediculi  are  met  with  on  the  human  subject — the  pedi- 
culus capitis,  vestimentorum,  and  pubis.  Exceptionally  also  they  are  met 
with  on  the  eyelashes. 

The  pediculus  capitis,  with  its  deposit  of  ova  on^the  hair  and  the  resulting 
eczema  and  enlarged  ''cervical  glands,  must  be  only  too  familiar  to  those 
who  attend  hospital  practice.  The  favourite  part  of  the  scalp  to  be  affected 
is  the  occipital  region.  Sometimes  the  glandular  swellings  go  on  to  form 
abscesses. 

The  pediculus  vestimentorum  causes  severe  irritation,  which  is  always 
worse  at  nights,  hence  the  production  of  fissures  from  scratchmg,  wheals,  and 
a  general  irritability  of  the  skm  with  congested  papules  (prurigo).  The 
parasite  will  be  most  readily  found  in  the  mader-lmen  at  the  folds — though 
often  the  patient  comes  to  the  doctor  with  a  clean  set,  when  the  diagnosis 
must  be  made  from  the  symptoms  and  character  of  the  eruption.  The  but- 
tocks, lower  part  of  the  neck,  thighs  and  trunk  may  all  be  affected.  The 
pediculus  pubis,  or  crab-louse,  may  be  recognised  clinging  to  the  pubic  hairs  ; 
it  also  causes  great  irritation. 

Treatment. — The  white  precipitate  ointment,  the  Ung.  Petrolei  or  one 
made  of  stavesacre  (5ij  ad.  3!)  will  speedily  kill  the  adult  parasites  ;  carbolic 
soap  or  lotion  is  also  effective.  The  ova  in  the  hair  may  be  removed  with 
the  use  of  turpentine  or  spirits  of  wine,  though  it  is  often  the  best  plan  to  cut 
off  the  hair.  Frequent  changes  of  Imen,  disinfection  of  the  old  clothes  by 
hot  air,  and  strict  cleanlmess  should  be  enjoined  in  the  case  of  pediculi  vesti- 
mentorum. The  eczema  will  be  best  treated  by  Ung.  Metallorum,  Ung.  Hyd. 
Nit.  Dil,  or  an  ointment  containmg  Balsam  of  Peru. 
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DISEASES  OF  THE  SKIN  DUE  TO  VEGETABLE  PAEASITES 

The  following  are  those  met  with  in  ordinary  practice,  with  the  name  of 
the  cryptogamic  fungus  on  which  they  depend  : 

1.  Favus — (Achorion  Schonleinii). 

2.  Ringworm  (Tinea  Tonsurans,  Tinea  Barbae,  Tinea  Circinata,  &c.) — 
Trichophyton. 

3.  Tinea  Versicolor — Microsporon  Fm'fur. 

In  each  of  these  three  the  fungus  is  found  in  two  forms— as  threads  or 
mycelium,  and  as  round  or  oval  spores.  The  accompanying  figure  shows  the . 
close  resemblance  between  the  fungus  met  with  in  the  different  diseases. 

?1 


Fig.  25. — a,  spores  and  mycelium  from  a  case  of  tinea  circinata  ( x  900).  h,  from  a  case  of  favus 
( X  about  250  diam.).  c,  broken  liair  infested  with  spores  of  tinea  tonsurans  (  x  300).  It 
should  be  noted  that  these  are  seen  under  different  magnifying  powers. 

There  is  no  doubt  that,  though  allied,  they  are  distinct  species,  and  that, 
for  instance,  the  Achorion  can  only  produce  favus  patches  if  inoculated  on  the 
body. 

The  seat  of  the  parasite  in  all  is  the  horny  layer  of  the  skin — i.e.  the  epi- 
dermis, the  hairs,  the  nails,  or  the  walls  of  the  hair-follicles.  These  struc- 
tures when  invaded  by  the  parasite  tend  to  atrophy  and  to  be  cast  off,  there 
being  often  also  around  the  parts  affected  considerable  inflammatory  exu- 
dation and  thickening.  This  is  best  seen  in  tinea  affecting  the  beard,  or 
in  kerion  produced  by  rmgworm  of  the  scalp,  and  mistakes  between  the 
dry  forms  of  eczema,  and  the  cryptogamic  diseases  are  not  infrequent.  The 
demonstration  of  the  fungus  is  effected  in  the  same  way  in  all  the  forms  of 
tinea  ;  the  affected  hairs  and  epithelium  are  washed  with  ether  to  remove  the 
fatty  matter  and  then  soaked  in  liquor  potass^e,  a  thin  layer  being  then  exa- 
mined with  the  microscope,  using  a  magnifying  power  of  from  three  hundred 
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to  six  hundred  diameters.  A  good  plan  is  to  apply  a  drop  or  two  of  liquor 
potassfe  to  the  skin,  and  then  gently  scrape  off  the  sodden  surface  with  a 
Liife.  Of  the  three,  favus  is  by  far  the  rarest  in  this  country  and  the  most 
difficult  to  cure  ;  ringworm  of  head,  &c.,  the  most  common  and  almost  as  re- 
fractory to  treatment ;  while  tinea  versicolor  is  comparatively  a  trifling  disease, 
being  very  easily  cured. 

Favus 

Favus  is  only  met  with  amongst  the  very  poorest  classes,  especially  per- 
haps the  Jews;  it  also  affects  dogs,  mice,  cats,  &c.,  and  may  be  contracted 
from  them.  It  nearly  always  commences  in  childhood,  develops  most  freely 
on  the  scalp,  but  if  neglected  may  spread  even  over  the  whole  body.  The 
growth  of  fungus  is  most  luxuriant,  and  leads  to  a  very  characteristic  feature 
— the  formation  of  yellow  circular  crusts,  like  dried  honey,  cupped  in  their 
centre  (at  which  a  diseased  hair  usually  projects).  There  is  a  peculiar 
musty  odour  about  the  part  affected  with  favus — like  the  smell  of  mice, 
which  is  as  characteristic  as  the  cup-crusts.  The  hairs  in  an  inveterate  case 
may  be  wholly  destroyed  and  I)ald  superficial  scars  be  produced.  The  disease 
causes  but  little  irritation  in  itself,  but  is  sometimes  complicated  by  pediculosis 
or  eczema.  It  lasts  an  indefinite  number  of  years  if  untreated,  and  requires 
as  a  rule  from  three  to  eighteen  months  of  thorough  treatment  to  eradicate 
it ;  it  is  not,  however,  nearly  so  contagious  as  common  ringworru. 

The  diagnosis  is  as  a  rule  quite  easy,  pustular  eczema  being  most  often 
mistaken  for  it ;  but  in  this  disease  the  mousey  smell  is  absent,  as  well  as  the 
fungus,  and  the  crusts  rarely  simulate  the  circular  cupped  ones  of  favus.  In 
the  latter  disease  they  can  be  easily  lifted  off  with  a  curette,  &c.,  exposing  a 
smooth  pink  depression  in  the  skin. 

Treatment. — Remove  the  crusts  by  vigorous  washing,  after  soaking  well 
with  olive  oil,  then  rub  in  daily  one  of  the  following  parasiticides  : 


Resorcin .  .  .  .  .  .  .  5  i 

Olive  oil  .  .  .  .  .  .  .  5ij 

Lanoline  .  .  .  .  .  .  5vj 

Chrysarobin  .  .  .  .  .  .  5ss. 

Olive  oil  .  .  .  .  .  .  .  5ij 

Lanoline .  .  .  .  .  .  .  5  vj 


Epilation  with  forceps  is  a  painful  but  valuable  measure  in  treatment,  and 
in  some  cases  blistering  is  valuable  (but  should  only  be  employed  over  a  small 
area  at  a  time  and  not  in  very  young  children). 

Coster's  paint  (Iodine  5j  dissolved  in  01.  Picis  liq.  5j)  may  be  painted 
on  and  left  to  dry,  but  the  black  colour  produced  is  a  drawback. 

When  after  a  month  or  two's  perseverance  with  treatment  the  disease  ap- 
pears to  be  arrested,  all  applications  should  be  left  off  and  the  patient  observed 
from  time  to  time.  The  appearance  of  the  smallest  favus  crust  should  be 
the  sign  for  recommencing  treatment.  Many  cases,  supposed  to  be  [cured, 
relapse  after  a  few  weeks. 

Ringworm  of  the  Scalp 

Ringworm  of  the  scalp  hardly  ever  occurs  in  adults,  and  is  especially 
liable  to  attack  children  under  ten  ;  it  is  readily  communicable  and  is  no  doubt 
often  conveyed  by  the  barber's  instruments  from  one  child  to  another.  Calves 
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and  other  young  domestic  animals  are  liable  to  it,  and  may  transmit  the 
fmigus  to  man. 

The  fmigus  is  usually  found  as  spores,  which  often  encase  a  hair  com- 
pletely, invading  its  substance  and  causing  it  to  break  off.  The  abortive 
stumps  of  hair,  with  scaly  dry  patches  tending  to  have  a  circular  outline,  form 
the  characteristic  feature  of  ringworm.  At  first  limited  to  a  few  scattered 
patches,  later  the  disease  may  invade  the  whole  hairy  scalp.  The  affected  hairs 
are  much  more  easily  extracted  than  are  healthy  ones,  and,  as  Sir  Dyce  Duck- 
worth first  pointed  out,  they  give  a  peculiar  reaction  with  chloroform  which 
constitutes  a  naked-eye  test  of  their  invasion  by  the  trichophyton.  If  a  few 
drops  of  chloroform  .be  poured  on  to  the  suspected  hairs  placed  on  a  cover- 
glass,  and  then  allowed  to  evaporate,  the  diseased  hairs  become  white.  In 
every  doubtful  case,  however,  microscopical  examination  of  the  hairs  soaked 
in  liquor  potassfe  should  be  employed. 

Itching  is  present  to  a  moderate  degree  in  most  cases.  If  the  disease  lasts 
long  bald  patches  may  be  left,  but  after  a  time  the  hair  usually  grows  again 
well.  That  there  may  be  a  connection  between  ringworm  and  subsequent 
alopfecia  areata  is  asserted  by  Mr.  Hutchinson,  but  the  two  diseases  are 
generally  held  to  be  quite  independent.  When  ringworm  affects  the  beard 
there  is  a  greater  tendency  to  the  formation  of  pustules  and  small  follicular 
abscesses  than  is  the  case  in  the  scalp.  There,  however,  we  sometimes  see  a 
curious. condition  of  boggy  infiltration  of  the  subjacent  coiium  which  simu- 
lates an  abscess  in  that  it  appears  to  fluctuate.  This  condition  is  known  as 
kerion,  and  consists  simply  of  cedema  and  cellular  exudation  set  up  by  the 
.irritation  of  the  parasite.  There  is  no  occasion  to  incise  a  patch  of  kerion, 
true  pus  being  rarely  formed,  and  it  often  leads  to  the  death  of  the  cryptogam 
over  the  afi'ected  area. 

The  fungus  of  ringworm  may  invade  the  skin  in  regions  comparatively 
destitute  of  hair,  and  then  leads  to  roimded,  congested  and  scurfy  patches 
with  well-defined  edges,  or  to  rings  which,  by  coalescing,  produce  a  gyrate 
outline  (tinea  circinata).  They  are  especially  common  on  exposed  parts, 
such  as  the  neck,  and  may  develop  in  adults  who  are  free  from  ringworm  of 
the  scalp.  The  disease,  since  it  is  located  only  in  the  epithelium,  and  can- 
not become  lodged  in  the  hair-roots,  is  easily  cured.  The  chief  interest  of 
tinea  circinata  to  the  surgeon  lies  in  the  not  infrequent  mistake  which  occurs 
as  to  its  diagnosis,  one  form  of  syphilis  closely  resembling  it.  But  if  only 
-the  microscope  be  used  in  any  doubtful  case,  the  grave  error  of  putting  a 
patient  with  tinea  circinata  under  prolonged  and  useless  mercurial  treatment 
will  be  avoided. 

When  the  trichophyton  obtains  a  hold  of  the  region  of  the  groin  and 
axilla,  its  presence  is  accompanied  by  marked  congestion  and  inflammation, 
and  the  term  eczema  marginatum  is  applied.  There  is  usually  a  well-defined 
rounded  outline.  Eczema  marginatum  is  a  rare  disease  in  cold  climates,  but 
common  in  very  hot  ones. 

Treatment. — A  child  affected  with  ringworm  should  be  isolated  so  far  as 
is  iDracticable ;  the  hair  on  and  around  the  affected  area  should  be  shaved  off 
once  a  fortnight ;  and  a  linen  cap  should  be  worn  continually,  and  changed 
frequently.  After  thoroughly  washing  the  part,  one  of  the  following  applica- 
tions should  be  made : 

Ointments. — (1)  Oleate  of  copper  (one  drachm  to  the  ounce) ;  (2)  Oleate 
of  mercury  (5  to  20  per  cent.)  ;  (3)  Salicylic  acid  (1  drachm  to  the  ounce)  ; 
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(4)  Chrysoplianic  acid  (5  to  15  grains  to  the  ounce).  Lanoline  with  ohve  oil 
or  vasehne  are  used  as  the  bases,  and  the  ointment  should  be  thoroughly 
rubbed  in  night  and  morning.  There  is  always  some  risk  (especially  with 
chrysoplianic  acid)  of  causing  too  much  irritation,  and  the  strength  of  the 
application  will  need  to  be  varied  according  to  the  age  of  the  child,  &c.  For 
inveterate  cases,  acetic  acid,  Coster's  paint,  and  blisters  are  useful  applica- 
tions, but  should  only  be  employed  over  a  small  area  at  a  time. 

Sulphurous  acid  (a  saturated  solution  in  water)  is  perhaps  the  best  appli- 
cation for  tinea  circinata  and  eczema  marginatum. 

Tinea  Versicoloe  (Chloasma) 

occurs  on  the  trunk,  especially  on  the  front  of  the  chest,  as  brownish 
patches  in  adults  who  are  neglectful  of  personal  cleanliness,  and  who 
wear  the  same  flannel  underclothing  for  considerable  periods.  It  has 
been  noticed  to  be  frequent  on  phthisical  patients,  and  those  who  perspire 
freely.  The  fungus  is  readily  found  in  scrapings  of  epithelium  from  the 
affected  area. 

The  treatment  is  simple  and  speedily  successful — frequent  washing  and 
change  of  linen,  with  the  use  of  sulphurous  acid  lotions  or  an  alcoholic  solu- 
tion of  salicylic  acid  (10  per  cent.). 


DISEASES  OF  THE  NAILS. 


Like  the  hairs,  the  nails  are  liable  to  be  invaded  by  the  fungus  of  tinea 
tonsurans  and  of  favus,  both  mycelium  and  spores  being  occasionally  found  in 
their  su)3stance.  In  association  with  eczema  of  the  hands  or  feet  the  nails 
may  become  affected,  the  inflammation  then  chiefly  involving  their  roots  and 
causing  secondary  changes  in  the  nutrition  of  the  nails  themselves.  With 
severe  general  psoriasis,  too,  there  is  sometimes  great 
thickening  of  the  nail-substance,  which  becomes  l)rittle 
and  opaque,  but  in  the  slighter  cases  the  nails  usually 
escape.  A  form  of  dry  chronic  onychitis  is  also  met 
with,  in  which  no  general  skin  disease  exists — a  very 
troublesome  disease  to  treat  ;  arsenic  given  internally 
being  the  most  likely  measure  to  do  good,  combined  with 
frequent  soaking  the  affected  finger-ends  in  a  tar-lotion. 

Syphilitic  onychitis  usually  occurs  during  the 
secondary  stage ;  the  nail-ends  become  brittle  and 
irregular,  this  form  occurring  both  in  the  acquired  and 
inherited  disease.  Sometimes  the  nail-root  is  especially 
involved,  becoming  narrowed  as  though  it  were  pinched 
laterally  (see  '  Illustrations  of  Clin.  Surgery,'  vol.  2,  plate 
81).  Shedding  of  the  aft'ected  nails  may  then  occur, 
new  healthy  nails  ultimately  taking  their  place. 

A  peculiar  and  troublesome  form  of  ulceration, 
creeping  round  the  nail,  and  occasionally  resulting  in  its 
complete  detachment,  is  met  with  especially  in  those  who  have  to  do  with 
post-mortem  work,  surgical  dressings,  &c.  It  is,  as  a  rule,  decidedly  painful, 
and  although  it  is  not  necessary  in  most  cases  to  remove  the  nail  for  its  cure, 
yet  the  finger  should,  if  possible,  be  kept  protected  by  an  antiseptic  dressing 


Fig.  2G.— Chronic 
Onychia. 
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under  oiled  silk.  Powdered  boracic  acid  or  a  powder  containing  equal  parts 
of  iodoform,  tannic  acid,  and  oxide  of  zinc  will  be  found  of  service  as  a  local 
application. 

The  exfoliation  of  a  nail  as  the  result  of  a  crush  is  too  well-known  to  need 
description,  but  it  may  be  noted  that  frequently  the  process  is  very  gradual 
and  painless,  and  in  such  cases  there  is  no  need  to  hasten  it  by  premature 
avulsion.  A  new  nail  is  probably  more  likely  to  grow  if  the  exfoliation  is  left 
wholly  to  nature. 

A  slight  injury  is  sometimes  the  primary  cause  of  what  is  known  as 
onychia  maligna,  an  affection  practically  confined  to  children.    The  nail 


taneous  cure.  This  may  be  due  to  the  fact  that  its  subjects  are  generally 
delicate  or  '  strumous  '  children.  With  proper  treatment  recovery  is  usually 
very  rapid.  The  diseased  nail  should  be  removed  with  forceps,  and  a  dress- 
ing of  iodoform  or  of  the  liquor  arsenicalis  (one  drachm  to  the  ounce)  applied. 
If  these  measures  fail  a  single  application  of  the  acid  nitrate  of  mercury  or 
nitric  acid  will  usually  suffice  to  stop  the  ulceration.  Tonics,  especially  iron, 
are  generally  useful  adjuncts  to  the  local  treatment. 

Ingroioing  toe-nail  is  nearly  always  met  with  at  the  outer  side  of  the  great 
toe,  and  may  be  pi-oduced  by  the  pressure  of  tight  boots,  or  by  cutting  the 
nail  too  deeply  away  at  its  angles.  Unhealthy  granulations  form  around 
and  bury  the  edge  of  the  nail,  and  much  discomfort  is  thereby  produced. 
The  treatment  in  the  early  stage  consists  in  the  removal  of  pressure  from  the 
toe  and  applying  a  few  shreds  of  cotton-wool  charged  with  the  astringent 
powder  already  mentioned  imder  the  edge  of  the  nail  with  a  probe.  Clean- 
liness and  the  daily  repetition  of  this  process  will  sometimes  suffice.  If  it 
does  not  succeed  the  central  portion  should  be  scraped  thin  with  a  piece  of 
glass  and  some  thin  lead-foil  inserted  under  the  angle.  The  nail  itself  should 
never  be  removed  if  it  can  possibly  be  avoided ;  when  it  grows  again  it  is 
even  more  distorted  than  it  was  before.  The  granulations,  if  very  exuberant, 
may  be  cut  away,  and  iodoform  dressing  applied ;  but  removal  of  the  whole 
of  the  side  of  the  fleshy  part  of  the  toe,  though  strongly  recommended  by 
some,  is  unnecessarily  severe. 


Fig.  27.— Onychia  Maligna. 


becomes  loosened,  altered  in 
shape  and  much  discoloured,  the 
finger-end  swells  up  and  dis- 
charges a  fcetid  pus  from  below 
and  around  the  nail.  So  severe 
may  the  inflammation  be  in 
onychia  maligna,  if  neglected, 
that  the  terminal  phalanx  is 
liable  to  necrose,  and  there  is 
little  or  no  tendency  to  spon- 
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CHAPTER  II 
INJURIES  AND  DISEASES  OF  BLOOD-VESSELS 

Section  I. — Injueies 

Blood-vessels  may  be  contused  or  bruised ;  ruptured,  eitlier  partially  or 
completely ;  wounded,  or  divided.  When  the  external  coat  remains  intact, 
as  in  ligature  of  arteries,  and  in  some  cases  of  contusion,  and  when,  owing  to 
the  way  in  which  a  vessel  is  torn  across,  the  coats  are  all  twisted  up  together, 
no  blood  is  lost.  In  every  other  case  the  immediate  and  most  prominent 
symptom  is  haemorrhage,  either  externally  or  into  the  substance  of  the 
tissues. 

Hemorrhage  may  be  capillary  (coming  not  so  much  from  the  capillaries 
themselves  as  from  vessels  too  small  to  secure  individually),  venous  or 
arterial. 

Local  Symi'toms 

Capillary  hfemorrhage  is  never  serious  except  in  patients  with  the 
hsemorrhagic  diathesis.  It  is  sometimes  tolerably  abundant  from  the  walls 
of  an  abscess,  the  sudden  relief  of  pressure  causing  the  delicate  capillaries  in 
the  granulation-tissue  to  give  way ;  and  after  the  application  of  Esmarch's 
bandage,  when  a  limb  has  been  kept  anemic  throughout  the  course  of  a 
prolonged  operation,  it  may  be  so  considerable  as  to  make  the  operator  doubt 
whether  there  has  been  any  real  advantage  to  the  patient ;  but  as  a  rule  it 
stops  at  once  on  exposure  to  the  air,  especially  if  the  part  is  raised  at  the 
same  time,  or  with  gentle  compression.  Ice-cold  water  may  be  poured  over 
the  exposed  surface  if  this  fails  ;  or  better  still,  water  at  the  temperature  of 
130°  P.,  about  as  hot  as  can  be  borne  with  the  hand.  Carbolic  lotion  should 
not  be  used,  as  this  tends  to  make  the  clot  disintegrate  again.  In  many  cases, 
especially  after  amputations  in  which  the  bloodless  methodhas  been  adopted,  it 
is  better  to  close  the  wound  and  trust  to  firm  bandaging  and  elevation  than 
to  keep  the  patient  waiting  on  the  operating-table  ;  but  due  provision  must 
be  made  for  drainage,  or  there  may  be  a  very  considerable  degree  of  traumatic 
fever. 

Venous  htemorrhage  is  recognised  by  the  dark  colour  of  the  blood  and 
the  steady  character  of  its  flow.  Unless  there  is  considerable  pressure 
upon  the  cardiac  side  (as  when  a  ligature  is  tied  round  the  limb,  and  occa- 
sionally in  hjemorrhoids)  the  stream  is  always  continuous,  never  in  jets. 
Usually  it  comes  from  the  lower  or  distal  end,  but  when  a  large  trunk  is 
■vounded,  or  a  varicose  vein,  in  which  the  valves  are  incompetent,  gives  way, 
be  rush  from  the  cardiac  side  may  be  so  great  as  to  prove  fatal  within  a  very 
ew  minutes.  The  slightest  pressure,  applied  to  the  right  spot,  or  merely 
aising  the  part  so  that  it  is  not  dependent,  is  sufficient  to  stop  the  flow  at  once  ; 
>ut  many  instances  are  recorded  in  which,  for  want  of  this  simple  precaution, 
bis  accident  has  proved  fatal. 

p 
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Arterial  hjemorrhage  may  be  primary,  at  the  time  of  the  injury  ;  recur- 
rent, within  twenty-four  hours ;  or  secondary,  from  any  time  after  this  until 
the  wound  in  the  vessel  is  healed.  The  distinction  between  the  two  last  is  of 
considerable  importance.  Recurrent  haemorrhage  is  due  to  failure  in  the 
temporary  closure  of  an  artery  ;  the  ligature  by  which  it  is  secured  has  slipped, 
or  pressure  has  failed,  or  as  the  heart  recovers  from  the  shock  and  beats  more 
vigorously  the  clot  has  been  washed  out,  and  the  contracted  condition  of  the 
vessel's  wall  unfolded  again  by  the  internal  pressure.  Secondary  haemorrhage, 
on  the  other  hand,  points  to  failure  in  the  measures  by  which  permanent 
closure  is  effected.  The  wall  of  the  artery  is  too  badly  nourished,  from  athe- 
roma or  from  suppuration  round  it,  for  the  exudation  to  become  organised ; 
or  the  ligature  has  been  tied  so  tightly  that  it  cuts  through  before  the  pro- 
tecting barrier  of  lymph  is  sufficiently  strong  to  resist ;  or  the  presence  of  a 
sequestrum  or  of  some  other  foreign  substance  has  caused  ulceration  with- 
out repair.  The  symptoms  too  are  different,  the  former  is  rarely  sudden 
and  is  seldom  serious  unless  the  wound  is  loosely  covered  over  with  a  thick 
layer  of  absorbent  material ;  then  sometimes  it  escapes  notice  until  a  very 
large  amount  has  been  lost  and  the  patient's  face  is  blanched.  The  latter, 
though  it  rarely  occurs  without  giving  a  warning  (some  slight  stam  on  the 
dressings  the  day  before),  may  be  of  the  most  serious  description,  especially 
as  it  nearly  always  comes  from  the  largest  vessels,  in  which  the  pressure  is 
very  high. 

In  primary  haemorrhage  from  a  wounded  artery  the  blood  is  bright  red, 
and  comes  in  distinct  jets,  which,  even  in  vessels  smaller  than  the  radial  at 
the  wrist,  may  shoot  three  or  four  feet.  Occasionally,  however,  when  the 
patient  is  anaesthetised  with  nitrous  oxide,  or  is  partially  asphyxiated 
from  excess  of  carbonic  acid,  the  colour  is  darker,  approaching  that  of  venous 
blood ;  and  when  the  wounded  vessel  is  concealed  at  the  bottom  of  some  deep 
cavity,  the  flow  may  apparently  be  continuous.  Recurrent  haemorrhage,  when 
the  opening  is  exposed,  does  not  differ  in  any  material  way  ;  but  sometimes 
in  secondary  bleeding  after  ligature  of  an  artery  in  its  continuity  the  blood 
wells  up  slowly  in  a  continuous  stream,  coming  from  the  distal  end  only,  and 
having  lost  its  force  in  the  collateral  vessels. 

When  the  blood,  instead  of  escaping  externally  on  the  surface  of  a  wound, 
pours  into  the  tissues  or  one  of  the  natural  cavities  of  the  body,  the  local 
symptoms  are  regulated  by  the  size  of  the  vessel,  the  pressure  of  the  stream, 
and  the  readiness  with  which  surrounding  structures  yield.  Hemorrhage 
from  small  vessels  is  rarely  important  unless  the  number  that  give  way  is 
very  great,  as  in  some  of  the  dorsal  or  lumbar  haematomata.  There  is  local 
swelling,  which  usually  disappears  again  after  a  time,  although  it  occasionally 
ends  in  organisation  or  suppuration.  If,  however,  the  vessel  is  an  artery  of 
any  size,  and  the  tension  is  not  checked,  the  tissues  may  become  inflamed, 
or  suppuration  may  set  in  or  the  part  may  even  become  gangrenous  from  the 
collateral  circulation  being  cut  off. 

Haemorrhage  into  the  pleural  or  peritoneal  spaces,  internal  haemorrhage 
in  the  strict  sense  of  the  term,  often  causes  no  local  symptoms.  In  other 
cases  a  certain  degree  of  dulness  can  be  made  out  in  the  dependent  parts,  and 
an  alteration  in  the  level  of  the  fluid  in  different  positions  of  the  body, 
especially  as  blood  when  extravasated  into  serous  sacs  coagulates  slowly  : 
but  although  this,  when  it  does  occur,  is  distinctive,  its  absence  proves 
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Constitutional  Symptoms 

The  rapidity  with  which  the  blood  is  lost  is  almost  as  important  as  the 
quantity.  When  it  pours  out  under  high  pressure  from  some  great  artery, 
the  face  becomes  pale  and  Hvid  at  once  ;  the  hps  are  white,  the  extremities 
cold,  the  pulse  low  and  quivering,  and  the  respiration  hurried  and  shallow, 
interrupted  every  now  and  then  by  yawns  or  deep  sighs.  The  voice  is  lost, 
there  are  noises  in  the  ears,  the  eyesight  fails,  sickness  comes  on,  and  the 
arms  are  tossed  vaguely  and  wildly  about  over  the  head.  If,  on  the  other 
hand,  the  loss  is  more  gradual,  the  face  and  lips  become  peculiarly  trans- 
parent, like  wax,  the  pulse  is  small  and  fluttering,  the  breathing  quick  and 
very  irregular  in  depth,  giddiness  and  faintness  come  on  with  the  least  exer- 
tion, and  if  the  loss  continues,  dropsy  makes  its  appearance,  owing  to  the 
impoverished  condition  of  the  blood.  In  such  a  state  the  slightest  further 
drain  may  prove  rapidly  fatal.  Sudden  hfemorrhage  produces  a  much  more 
marked  effect  than  oozing  to  the  same  amount  continued  over  several  hours  ; 
and  the  consequences  at  the  extremes  of  life  are  much  more  serious  than  ni 
adult  age.  Even  when  the  immediate  effect  is  not  fatal,  recovery  is  often  in- 
complete, the  patient  never  really  regaining  strength,  but  dying,  perhaps 
some  months  later,  from  some  intercurrent  trouble. 

Natural  Ap^kest  of  HiEMOEiiHAGE 

The  natural  means  by  which  hfemorrhage  is  stayed  are  partly  constitu- 
tional, partly  local. 

1.  Constitutional. — The  force  of  the  heart-beat  diminishes  in  propor- 
tion to  the  amount  of  blood  that  is  lost ;  in  syncope  it  can  scarcely  be  felt. 
Meanwhile,  before  the  strength  returns,  the  blood  has  time  to  coagulate,  and 
with  good  fortune  this  may  prevent  further  loss.  In  the  case  of  large 
arteries,  however,  it  is  seldom  effectual ;  as  the  fainting  passes  off,  the  heart 
regains  its  power,  and  the  bleeding  begins  again.  Sometimes  temporary 
cessation  and  recurrence  alternate  more  than  once  before  death  ensues. 
It  is  said  that  the  blood  which  is  lost  towards  the  end  coagulates  more 
readily  than  that  which  comes  at  the  beginning,  and  this  may  help  a 
little. 

2.  Local. — Owing  to  the  structure  of  the  internal  and  middle  coats  of 
an  artery,  the  inner  tube  contracts  as  soon  as  it  is  divided  and  shrinks  to 
such  an  extent  that  only  a  small  orifice  is  left.    This  is  due,  in  part  at  least, 
to  its  muscular  fibres.    At  the  same  time,  owing  to  its  great  elasticity,  the 
two  ends  retract  and  become  separated  from  each  other  by  a  considerable 
listance,  the  inner  part  again  shrinking  very  much  more  than  the  outer.  If 
he  vessel  is  put  on  the  stretch  first,  so  as  to  bring  this  elasticity  into  full 
'lay,  as  when  for  instance  a  limb  is  torn  off,  the  orifice  may  contract  and 
etract  to  such  an  extent  that  no  blood  at  all  is  lost.    As  a  rule,  however,  a 
■CYtAin  amount  pours  out,  and  this  flowing  over  the  torn  and  irregular 
'Urface  formed  by  the  broken  ends  of  the  internal  and  middle  coats  and  the 
nterior  of  the  sheath,  coagulates  and  fills  all  the  space  round  and  inside 
be  ruptured  end  with  what  is  known  as  the  external  clot. 

Generally,  but  by  no  means  invariably,  an  internal  clot  forms  as  well, 
'be  blood  as  it  whirls  round  in  the  closed  end  forms  a  conical-shaned 
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coagulum,  the  base  of  which  rests  ujaon  the  ruptured  coats,  to  which  it  is 
firmly  adherent,  while  the  apex,  lying  loose  in  the  interior,  reaches  as  high 
as  the  next  largest  branch.  This,  when  it  is  present,  must  act  to  some  extent 
as  a  buffer,  saving  the  outer  clot  from  the  shock,  but  it  is  not  essential  to 
permanent  repair. 

If,  when  the  heart  recovers,  this  combined  barrier  is  sufficiently  strong 
to  resist  the  impact  of  the  blood,  the  permanent  changes  begin.  The  vasa 
vasorum,  the  minute  vessels  in  the  sheath,  and  those  which  lie  in  the 
tissues  round,  dilate  ;  more  plasma  pours  through  their  walls  ;  the  leucocytes 
pour  out  more  rapidly  and  in  larger  numbers  ;  the  torn  ends  of  the  fibres 
swell  up  and  disappear ;  and  gradually  the  external  clot  and  the  base  of  the 
internal  one  are  invaded  from  all  sides  by  the  cellular  exudation,  and  the 
fibrin  and  red  blood-corpuscles  are  gradually  replaced.  The  endothelium  of 
the  vessel  itself  near  the  torn  end  disappears  as  such,  and  fuses  with  the 
growing  lymph  ;  probably,  except  in  the  largest  trunks,  under  the  stimulus 
of  injury  it  regains  some  of  its  lost  power  and  begins  active  growth  again. 
Possibly  some  of  the  leucocytes  in  the  still  circulating  blood,  where  it 
whirls  round  and  round  the  conical  clot,  help  as  well,  gradually  filling  up 
the  narrow  cleft  that  lies  between  it  and  the  wall.  In  any  case,  by  the  third 
day  a  button  of  firm  newly-formed  lymph  seals  the  end  of  the  vessel,  lying 
between  the  edges  of  the  curled-in  coats  to  which  it  is  firmly  adherent. 
After  a  time  this  lymph  becomes  vascular  ;  new  vessels  form,  some  comirig 
from  the  vasa  vasorum  in  the  thickened  and  softened  coats,  others  springing 
from  the  cavity  of  the  vessel  above,  many  from  the  sheath  as  well ;  and 
organisation  rapidly  follows.  The  final  change  is  the  shrinking  of  the 
newly-formed  tissue,  the  gradual  obliteration  of  many  of  its  vessels,  and  the 
contraction  of  the  artery  above  the  seat  of  division  up  to  the  origin  of  its 
next  large  branch. 

When  an  artery  is  divided  in  its  continuity  the  changes  are  the  same  ;  but 
repair  is  much  less  perfect  at  the  distal  than  the  proximal  end,  and  secondary 
hfemorrhage  is  much  more  common  from  the  former  than  from  the  latter. 
In  some  cases,  the  two  ends  separate  completely  and  retain  no  connection 
with  each  other  ;  more  frequently  a  fibrous  band  is  left  between  them  ;  and , 
occasionally  a  vessel  is  developed,  and  enlarges  by  slow  degrees  until  it 
re-establishes  a  direct  communication. 

Whether  hemorrhage  ceases  spontaneously  or  not  depends  partly  uponi 
the  size  of  the  vessel,  partly  upon  the  character  and  direction  of  the  wound.! 
If  the  artery  is  torn  in  two,  even  the  axillary  at  the  shoulder  may  close  com-l 
pletely  without  the  loss  of  a  drop  of  blood.  In  a  case  of  clean  division,  asi 
mth  a  knife,  the  result  is  more  doubtful  ;  an  artery  the  size  of  the  temporal 
(provided  it  is  perfectly  healthy)  usually  causes  no  trouble  ;  the  brachial  oM 
the  posterior  tibial  in  the  upper  part  of  its  course  retracts  sufficiently  for  m 
time  ;  but  hfemorrhage  is  almost  certain  to  commence  again  as  soon  as  thfl 
heart  regains  its  power.  In  the  femoral  this  almost  always  happens.  M 
transverse  wound  which  does  not  completely  sever  the  vessel  never  stops  bleeda 
ing  of  itself  unless  it  is  of  the  most  minute  dimensions  ;  the  elasticity  of  thfl 
coats  holds  the  wound  open,  and  many  of  the  worst  cases  of  hsemorrhaM 
are  traceable  to  the  incomplete  division  of  some  comparatively  smam 
branch.  1 

Arteries  that  are  either  rieid  from  atheroma,  or  are  contained  in  rigi 
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met  with  after  old  suppurating  wounds  (such  as  septic  compound  fractures) 
naturally,  if  they  are  divided,  cannot  retract,  and  consequently  bleed 
furiously. 

Treatment  of  Hemorrhage 

The  first  thing  always  is  to  secure  the  bleeding  point  wherever  it  ma 
be,  and  whether  it  is  an  artery  or  a  vein.  The  subsequent  treatment  turn 
entirely  upon  whether  this  can  be  done  or  not. 

1.  If  the  bleeding  2^0 int  has  been  secured 

When  the  loss  of  blood  is  sudden,  every  care  must  be  taken  to  keep  the 
heart  and  brain  as  well  supplied  as  possible.  Any  quick  movement,  par- 
ticularly raising  the  head,  might  at  any  moment  bring  on  fatal  syncope. 
The  patient  should  be  laid  perfectly  flat,  without  a  pillow,  and  with  all  the 
clothing  loosened  round  the  chest ;  it  may  not  be  possible  to  remove  it. 
The  limbs  should  be  raised,  and  they  may  be  even  lightly  bandaged.  Hot 
bottles  and  warmed  blankets  should  be  packed  all  round,  and  every  attempt 
made  to  maintain  the  temperature.  If  the  heart  is  failing,  hypodermic 
injections  of  brandy  or  ether  may  be  tried  ;  in  other  cases,  very  small 
quantities  of  hot  brandy  and  water,  not  more  than  half  a  teaspoonful  at  a 
time,  may  be  given  at  frequent  intervals  by  the  mouth.  Eectal  injections 
of  warm  water  are  sometimes  of  great  service,  absorption  taking  place  with 
very  great  rapidity  owing  to  the  diminution  of  fluid  in  the  vessels.  Finally, 
if  none  of  these  measures  suffice  to  maintain  the  action  of  the  heart,  intra- 
venous transfusion  with  human  blood  or  with  saline  solution  may  be  tried. 
The  blood  of  other  animals,  in  spite  of  the  fact  that  it  is  said  to  have  suc- 
ceeded, must  never  be  used;  the  plasma  of  the  one  destroys  the  blood- 
corpuscles  of  the  other,  and,  even  if  it  does  not  cause  general  clotting,  makes 
the  destruction  worse  ;  and  milk  does  not  appear  to  possess  any  advantage. 
Intra-peritoneal  transfusion  has  succeeded  in  animals,  but  I  am  not  aware 
of  its  having  been  tried  in  men. 

Where  the  loss  of  blood  is  gradual  the  same  method  may  be  adopted  ; 
but  instead  of  relying  upon  the  temporary  effect  of  stimulants  careful  dieting 
is  required  with  easily  digested  food,  and  after  a  time  very  mild  preparations 
of  iron  in  small  doses.  If  the  loss  has  been  severe,  cases  of  this  kind  require 
watching  for  many  weeks. 

2.  If  file  bleeding  point  cannot  be  secured 

In  internal  hremorrhage  this  is  of  course  often  impossible  ;  and  even 
when  it  is  external  it  is  a  rule,  in  primary  bleeding,  not  to  interfere  further, 
if  the  loss  has  ceased  when  the  wound  is  exposed.  The  injured  part  may  be 
covered  with  iodoform  under  gentle  pressure,  and  nmst  be  watched  night 
and  day  ;  but  it  should  not  be  explored. 

In  cases  of  this  kind  great  care  is  required  to  prevent  collapse  on  the  one 
hand,  and  avoid  reaction  on  the  other.  The  wound  in  the  vessel  is  closed 
chiefly  by  coagulum,  and  the  main  hope  lies  in  this  not  being  washed  away 
■when  the  heart  regains  its  power.  Accordingly,  stimulants  should  never  be 
given  unless  the  case  is  desperate.  Absolute  rest,  warmth,  and  small  frag- 
ments of  ice  from  time  to  time,  to  reheve  thirst,  are  all  that  is  possible  at 
first.    Later,  if  other  conditions  admit  of  it,  small  doses  of  opium  (com- 
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bined  with  gallic  and  sulphuric  acids)  are  very  beneficial ;  but  the  diet  must 
be  kept  low ;  the  patient  must  not  be  allowed  to  raise  a  finger ;  and  even 
talking  must  be  prohibited  until  there  is  a  reasonable  chance  of  the  wound 
in  the  vessel  having  become  sealed.  The  actual  onset  of  secondary 
haemorrhage  can  nearly  always  be  traced  to  coughing,  laughing,  straining  at 
stool,  or  some  other  trivial  exertion. 


INJURIES  OF  AETERIES 


RUPTUEE 

Rupture  of  an  artery  may  be  complete  or  incomplete,  and  may  occur  with' 
or  without  an  external  wound.  It  is  said  to  be  complete  when  all  the  coats 
are  divided  at  any  one  spot,  not  necessarily  in  their  whole  circumference. 

1.  Incomplete  ruptttre 

The  coats  of  an  artery  may  be  torn  by  a  contusion,  if  the  vessel  is  super- 
ficial or  is  caught  against  the  bone  (the  common  femoral,  for  instance)  ;  or 
they  may  give  way  from  over-extension,  especially  at  the  knee-joint,  and  in 
the  reduction  of  old  dislocations.  In  the  operation  of  ligature,  partial  rupture 
is  often  produced  deliberately  with  the  view  of  effecting  more  certain  closure. 

Owing  to  their  anatomical  structure  the  internal  and  middle  coats  usually 
give  way  without  the  external  (fig.  28).  If  tied  tightly  with  a  narrow  ligature 
they  are  cut  as  cleanly  as  if  divided  with  a  knife,  and  then  they  retract  some 
little  distance,  but  do  not  curl  in  far.  On  the  other  hand,  in  contusions,  and 
when  an  artery  is  torn  from  over-extension,  they  not 
unfrequently  twist  up  together,  and  completely  close 
the  lumen.  In  disease,  when  an  artery  is  rigid  and 
calcareous,  or  is  softened  and  thinned,  partial  rupture 
is  not  uncommon  ;  but  the  behaviour  of  the  coats  of 
the  vessel  is  entirely  different,  and  usually  the  rupture 
sooner  oj  later  becomes  complete. 

Partial  rupture  of  an  artery  may  end  in  its  oc- 
clusion ;  in  imperfect  repair  with  the  formation  of  a 
traumatic  aneurysm  ;  or  in  complete  rupture. 

In  the  first  of  these  three  the  clot,  as  already 
described,  forms  on  and  beyond  the  torn  ends  of  the 
internal  and  middle  coats ;  and  gradually  becomes 
replaced  by  vascular  organising  lymph  ;  the  artery  is 
obliterated,  although  occasionally  a  small  vessel  forms- 
subsequently  in  the  band  that  joins  the  ends  ;  and  the 
consequences  depend  upon  the  collateral  circulation. 
If  this  is  good,  no  ill  result  ensues  ;  if  the  walls  of 
the  vessels  generally  are  rigid,  and  the  heart's  action 
weak,  or  if,  owmg  to  extravasation,  dilatation  of  the 
neighbouring  branches  is  impossible,  gangrene  follows. 
In  the  second,  organisation  and  repair  begin,  but  the  process  is  not  com- 
pleted ;  and  under  the  influence  of  the  blood-pressure  the  still  unbroken 
external  coat,  the  blood-clot  that  lines  it,  and  the  tissues  outside  it  stretch 
more  and  more  until  they  form  the  wall  of  a  sac,  in  other  words,  a  traumatic 
aneurysm.    This  is  distinguished  from  the  ordinary  form  (which  likewise 


Pig.  28. — Laceration  of  tlie 
internal  coats  of  an  artery 
from  injury,  with  a  coagu- 
lum  (B). 
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can  usually  be  traced  back  to  some  violent  strain)  by  the  fact  that  the  wall 
of  the  artery  for  the  rest  of  its  course  is  perfectly  healthy. 

In  the  third  case  the  remaining  part  of  the  wall  gives  way,  either  at  once 
or  later,  after  partial  repair  and  the  formation  of  an  aneurysmal  sac ;  the 
rupture  becomes  complete. 

2.  Complete  rupticre 

When  there  is  an  external  wound  the  h;^morrhage  is  usually  profuse, 
and  if  the  vessel  is  of  any  size  continues  until  either  syncope  sets  in  or  the 
result  proves  fatal.  Sometimes,  however,  when  the  artery  has  been  violently 
pulled  out,  as  when  a  limb  is  torn  off,  the  internal  and  middle  coats  curl  up 
so  tightly  that  the  blood  does  not  escape. 

When  there  is  no  external  wound  the  blood  spreads  far  and  wide  in  the 
limb,  wherever  the  resistance  is  least,  forming  what  is  known  as  an  arterial 
hcematoma.  It  is  most  common  in  connection  with  fractures,  and  the  reduc- 
tion of  old  dislocations  of  the  humerus.  If  the  rent  is  a  large  one,  and  the 
tissues  round  the  vessel  are  loose  and  yielding,  as  in  the  case  of  the  axillary 
and  popliteal,  the  loss  of  blood  may  be  so  profuse  as  to  cause  syncope  ;  an 
immense,  ill-defined  swelling  forms  within  a  few  moments;  the  pain  is 
extreme  ;  the  limb  beyond  becomes  swollen,  edematous,  and  cold ;  and  the 
pulse  in  the  distal  vessels  ceases  completely.  Pulsation  can  rarely  be  detected, 
except  perhaps  over  a  limited  area ;  and,  as  a  rule,  there  is  no  bruit,  or  if 
there  is,  it  is  not  conducted  along  the  vessel,  as  in  the  case  of  an  aneurysm. 
When,  on  the  other  hand,  the  opening  is  a  small  one,  or  the  tissues  innue- 
diately  around  it  resist  and  restrain  the  outflow,  the  symptoms  are  much  more 
vague,  and  resemble  at  first  those  of  traumatic  aneurysm  ;  then,  perhaps 
quite  suddenly  and  after  several  days,  the  barrier  gives  way,  and  the  full 
effect  is  produced  at  once. 

The  diagnosis  of  an  arterial  hsematoma  from  an  acute  and  deep  abscess 
is  sometimes  very  difficult,  as  there  may  be  a  considerable  degree  of  inflam- 
mation round  it.  If  a  thrill,  or  bruit,  or  pulsation  can  be  detected,  it  is  clear 
at  once  ;  but  in  any  case  of  doubt  a  puncture  with  a  grooved  needle  is 
perfectly  safe.  Occasionally  it  is  mistaken  for  a  rapidly-growing  malignant 
tumour. 

Treatment. — Simple  occlusion  of  a  large  vessel  as  a  direct  result  of  injury 
is  very  rare  ;  the  small  ones  may  be  more  commonly  affected,  but  then  the 
symptoms  are  too  vague  to  be  recognised.  If  it  is  noticed  that  the  limb  is 
cold  and  has  lost  sensibility  and  power,  and  that  the  pulse  cannot  be  felt  in 
the  parts  below  without  there  being  any  swelling  or  extravasation  to  account 
for  it,  the  diagnosis  is  very  probable.  The  limb  should  be  raised,  wrapped 
thoroughly  in  cotton-wool  without  being  bandaged,  and  carefully  watched. 
If  gangrene  sets  in,  it  will  probably  be  of  the  dry  variety,  and  if  the  access 
of  moisture  can  be  pre-'/ented  a  line  of  demarcation  will  gradually  form  with- 
out any  constitutional  disturbance.  One  or  two  toes  only  may  be  lost^even 
when  the  popliteal  is  blocked. 

Traumatic  aneurysm  usually  makes  its  appearance  some  time  after  the 
accident,  as  a  soft  pulsating  sweUing  in  the  course  of  one  of  the  arteries.  It 
can  readily  be  emptied  by  pressure  upon  the  trunk  above,  and  fills  itself 
again  in  the  characteristic  manner.  As  the  vessel  from  which  it  springs  is 
perfectly  healthy,  it  may  be  dealt  with  in  almost  any  manner  that  is  suited 
to  the  locality  and  size  of  the  artery.    When,  for  example,  it  occurs  in  the 


216    DISEASES  AND  INJURIES  OF  SPECIAL  STEUCTURES 


anterior  tibial  in  connection  with  fracture  of  the  leg  (the  most  common  form) 
it  usually  gets  well  of  itself  while  the  fracture  is  becoming  firm. 

An  arterial  hcBmatoma  is  much  more  serious,  whether  it  occurs  at  once 
or  is  secondary  to  the  formation  of  an  aneurysm.  If  the  extravasation  has 
ceased  to  extend  and  the  circulation  in  the  limb  below  is  good,  gentle  pres- 
sure may  be  tried,  partly  to  support  the  vessel,  partly  to  assist  absorption.  If, 
on  the  other  hand,  the  swelling  continues  to  increase  there  is  no  alternative,  an 
attempt  must  be  made  to  find  the  seat  of  injury  and  tie  the  artery  above  and 
below.  The  vessel  must  be  compressed  on  the  cardiac  side  ;  a  free  incision 
made  into  the  extravasation,  all  the  clots  turned  out,  and  the  seat  of  injury 
exposed.  Then  a  ligature  must  be  placed  round  it  above  and  below  at  a 
sufficient  distance  to  ensure  the  wall  being  healthy,  and  if  it  is  thought 
advisable  the  trunk  may  be  completely  divided  in  between.  A  director 
or  a  stout  probe  passed  through  the  opening  into  the  vessel  renders  its 
isolation  from  the  blood-stained  and  thickened  tissues  round  much  more 
easy.  In  this  way  I  secured  the  external  iliac  and  the  common  femoral  for 
a  rupture  of  the  intermediate  portion  of  the  artery,  which  only  became  com- 
plete four  weeks  after  the  receipt  of  the  injury  that  caused  it.  The  presence 
of  gangrene  leaves  no  choice  ;  amputation,  if  practicable,  must  be  performed 
without  delay. 

Wounds  of  Arteries 

The  effects  of  complete  transverse  division  of  an  artery  in  a  wound  have 
been  already  described.  The  internal  and  middle  coats  contract  and  retract ; 
if  the  vessel  is  a  very  large  one  death  ensues,  in  spite  of  this,  at  once.  If 
not  so  large,  syncope  occurs  ;  the  heart  beats  more  feebly,  and  an  external, 
and  then  an  internal,  coagulum  forms.  Sometimes  this  is  not  enough  ;  when 
the  heart  regains  its  power,  bleeding  recommences,  and  soon  proves  fatal; 
in  most  instances  fortunately,  and  probably  in  all  when  the  artery  is  as 
small  as  the  temporal  and  the  walls  are  healthy,  the  combined  resistance  is 
sufficient ;  lymph  is  poured  oftt,  and  organisation  and  permanent  repair 
set  in. 

Incomplete  division  on  the  other  hand,  unless  the  wound  is  a  minute 
puncture,  does  not  admit  of  repair  unaided.  A  transverse  cut  is  held  widely 
open  by  the  elasticity  of  the  wall ;  and  a  longitudinal  one  gapes  with  every 
pulse-beat.  Probably  most  of  the  cases  of  persistently  recurring  haBmorrhage 
from  small  and  medil^m-sized  vessels  are  really  due  to  the  fact  that  the  wall 
is  only  partially  cut  through  ;  complete  division,  allowing  the  coats  to  retract 
all  round,  is,  in  many  cases,  an  effectual  cure. 

Arterial  hfemorrhage  can  only  be  mistaken  when  the  blood  wells  up  from 
the  bottom  of  some  deep  cavity ;  or  when,  some  days  after  the  complete 
division  of  an  artery,  repair  fails  at  the  distal  end.  When  this  occurs,  the 
flow  is  continuous  rather  than  intermittent ;  but  its  steady  persistence  and 
rapidity  rarely  leave  the  question  in  doubt  for  long. 

Treatment. — The  treatment  of  a  wounded  artery  depends  upon  the  size 
and  position  of  the  vessel,  and  upon  whether  the  bleeding  has  already  ceased 
or  is  still  going  on.  In  the  former  case  steps  must  be  taken  to  prevent  recur- 
rence ;  in  the  latter,  as  the  natural  method  of  arrest  is  insufficient,  provision 
must  be  made  to  assist  and  supplement  it. 

Temporary  measures. — Hfemorrhage  must  be  stopped  at  once  by 
pressure  upon  the  bleeding  point,  or  upon  the  artery  above.   If  the  spot  is 
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the  right  one,  the  amount  of  force  that  is  required  is  exceedingly  small. 
The  subclavian  can  be  controlled  with  the  thumb  pressing  it  down  upon  the 
first  rib,  the  operator  standing  behind  and  somewhat  over  the  patient ;  the 
brachial  is  even  easier,  especially  in  the  middle  of  the  arm  where  it  lies  in  the 
angle  on  the  inner  side  of  the  biceps.  In  the  lower  limb  very  little  is  required 
for  the  femoral  as  it  passes  from  beneath  Poupart's  ligament,  and  digital  com- 
pression can  easily  be  maintained  for  half  an  hour  and  more,  if  the  operator 
stands  well  above  the  patient  so  that  his  arms  are  almost  straight.  In 
Hunter's  canal  a  firm  grasp  can  control  it  against  the  femur  from  the  inner 
side,  but  it  cannot  be  kept  up  for  long.  The  tibials  are  only  superficial  for  a 
short  distance  above  the  ankle  ;  in  the  upper  part  of  the  leg  they  are  out  of 
reach. 

Firm  flexion  at  the  knee  or  elbow  diminishes  the  force  of  the  stream 
below  very  considerably,  and  may,  if  carried  far  enough,  stop  it  altogether ; 
but  it  is  very  painful. 

In  thin  people,  and  in  children,  the  abdominal  aorta  can  be  felt  beating 
just  above  and  a  little  to  the  left  of  the  umbilicus,  and  here  it  can  be  com- 
pressed with  ease.  If,  however,  there  is  much  fat,  or  the  abdomen  is  pro- 
minent, it  is  much  more  difficult,  and  sometimes  it  can  hardly  be  managed 
even  with  Lister's  tourniquet. 

Tourniquets  are  required  when  compression  has  to  be  maintained  for  any 
length  of  time  ;  the  simplest  is  Esviarch's,  a  piece  of  |-inch  rubber  tubing 
twelve  or  eighteen  inches  long,  with  a  hook  at  each  end.  No  anatomical 
knowledge  is  required.  It  is  simply  stretched  out  and  wound  round  the  limb 
above  the  bleeding  point,  or  in  the  case  of  the  hip  and  shoulder  arranged  in 
a  figure  of  eight  with  one  loop  in 
the  axilla  or  groin,  as  the  case 
may  be,  and  the  other  held  to 
prevent  slipping.  A  small  wooden 
block  to  fit  over  the  artery  is  very 
useful  for  the  femoral  at  Poupart's 
hgament ;  it  must  be  grooved  on 
the  upper  surface  to  receive  the 
band,  and  padded  on  the  lower, 
so  that  the  whole  pressure  may 
fall  upon  the  right  spot. 

There  are,  however,  several 
disadvantages  in  connection  with 
this.  Nerves  have  been  paralysed 
by  it,  the  prolonged  compression 
and  anemia  leading  to  physio- 
logical interruption.  It  encourages 
sloughing,  especially  if  applied  to 
check  primary  htemorrhage  before 
amputation.  The  amount  of  oozing 
that  follows  when  it  is  removed 
is  so  great  that,  although  it  abso- 
lutely prevents  loss  of  blood  from  large  vessels  (and  so  is  of  undoubted  service 
■«'hen  nothing  better  is  at  hand),  it  is  sometimes  questionable  whether  in  the 
case  of  a  large  wound  the  real  saving  has  been  very  considerable ;  and  it  is 
intensely  painful.    Accidents  of  this  kind  are  much  more  likely  to  happen 
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■when  the  limb  has  been  previously  rendered  bloodless  by  the  use  of 
Esmarch's  bandage  ;  but  they  have  been  known  to  follow  the  application  of 
a  single  rubber  band. 

Other  kinds  of  tourniquets  are  only  of  use  for  special  arteries.  Petit's 
(fig.  29)  can  be  employed  for  most  below  the  axilla  and  the  groin.  The  pad, 
or  preferably  a  roller  about  an  inch  and  a  half  thick,  is  placed  over  the  main 


Fig.  30. — Petit's  tourniquet  apxilied  to  the  brachial.  Fig.  31. — The  same  apphed  to'the  femoral.' 

vessel,  the  band  is  buckled  close  to  the  limb  and  the  screw  turned  quickly,  so  a» 
to  compress  the  artery  as  soon  as  the  veins  and  avoid  passive  congestion.  A 
bandage  round  the  limb  is  advantageous,  as  it  prevents  the  skin  being  dragged. 

Signoroni' s  (fig.  32)  is  horse- 
shoe shaped  with  a  pad  at 
each  end  (one  for  pressure 
upon  the  artery,  the  other  to 
give  sufficient  resistance)  and 
a  screw  and  ratchet  in  the 
middle,  so  that  the  arc  can 
be  opened  or  closed  at  will. 
It  is  chiefly  of  use  for  the 
femoral  in  the  groin,  the- 
larger  pad  being  placed  well 
beneath  the  tuberosity  of  the 
ischium.  Lister's  is  made 
in  the  same  way,  but  is  of 
larger  size  and  intended  for 


Fig.  32. — Signoroni's  tourniquet. 


the  abdominal  aorta.    It  should  be  placed  upon  the  patient's  right  side,  so 
that  the  vessel  does  not  slip  off  the  fourth  lumbar  vertebra,  and  should  only  f 
be  screwed  up  at  the  last  moment,  and  with  just  enough  force  to  interrupt  i 
the  circiilation. 

Davy's  rectal  lever  is  a  smooth  round  bar  of  wood  which  is  introduced  | 
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ithrougli  the  anus  into  the  end  of  the  sigmoid  flexure,  so  as  to  cross  the 
common  ihac  in  the  angle  between  the  lumbar  spine  and  the  psoas.  By 
raising  the  handle  the  vessel  is  readily  compressed.  It  may  be  used  for  the 
right  side  as  well  as  for  the  left,  and  to  control  the  branches  of  the  internal  as 
well  as  those  of  the  external  iliac  ;  but  great  care  has  to  be  taken  in  intro- 
ducing it,  owing  to  the  folds  that  are  always  present  in  the  rectum.  Perfora- 
tion has  been  produced  by  it. 

In  cases  of  emergency  a  tourniquet  can  be  improvised  at  once  out  of  a 
handkerchief  tied  round  the  limb  and  twisted  tightly.  A  stone  should  be 
placed  inside  it  to  make  a  firm  pad  over  the  vessel. 

In  wounds  of  the  neck  and  in  some  parts  of  the  trunk  pressure  with  the 
finger  on  the  bleeding  point  is  the  only  temporary  expedient  of  any  good. 

Wherever  it  is  possible  and  the  bleeding  is  not  too  serious,  the  patient 
should  be  removed  at  once  to  a  convenient  couch  or  bed.  This  must  be  done 
with  the  greatest  care,  the  patient  not  being  allowed  to  raise  himself  or  make 
the  least  effort.  Then,  as  soon  as  a  good  light  has  been  obtained,  the  clothing 
must  be  gently  separated  or  cut  over  the  seat  of  injury,  all  blood-stained 
bandages  and  wraps  removed,  and  the  wound  thoroughly  inspected. 

If  the  bleeding  has  ceased  and  does  not  return  when  the  tourniquet  is 
removed,  the  parts  around  may  be  quietly  sponged  and  the  wound  itself  dusted 
with  iodoform,  but  the  clot  must  on  no  account  be  detached.  Careful  watch 
oaust  be  kept  for  recurrent  hfemorrhage ;  a  tourniquet  may  be  placed  on  the 
limb  ready  to  be  screwed  up  at  any  instant.  It  is  quite  possible  that  when 
the  heart  regains  its  power,  a  slight  serous  oozing  will  begin,  and  that  very 
30on  the  coagulum  will  be  washed  away  and  the  bleeding  recommence ;  but 
until  this  happens  any  interference  is  unjustifiable.  The  best  hope  lies  in 
absolute  rest  ;  if  the  clot  is  not  disturbed  organisation  may  set  in  and  gra- 
dually render  the  wound  secure. 

Permanent  measures. — If  the  bleeding  persists,  it  must  be  stopped  either 
by  making  use  of  some  general  remedy,  such  as  heat,  cold,  or  pressui'e  ;  or 
by  isolating  and  securing  the  vessel.  Which  of  these  plans  is  to  be  adopted 
depends  upon  the  size  and  position  of  the  bleeding  point. 

Cold. — Simple  exposure  to  the  air  is  sufficient  to  stop  oozing  from  small 
vessels ;  if  a  greater  effect  is  desired,  ice-cold  water  or  ice  itself  may  be  used. 
It  acts  upon  the  muscular  coat  and  consequently  is  of  especial  use  when  many 
small  arteries  have  been  divided. 

Heat. — Hot  water  (temp.  125°  F.  to  140°  F.,  practically  as  hot  as  can  be 
borne  with  the  hand)  acts  better  than  cold  on  tissues  that  laave  been  exposed 
to  the  air  for  some  time  (as  in  prolonged  operations)  or  rendered  bloodless  by 
Esmarch's  bandage.  Theactual  cautery  is  used  where  the  structures  are  soft 
md  spongy  and  the  oozing  persists  without  its  being  possible  to  detine  any 
3ne  spot.  It  should  be  black  or  at  the  most  dull  red  ;  if  it  is  brighter  the 
tissues  are  burnt  away  and  stick  to  the  iron,  so  that  when  it  is  removed 
'he  bleeding  begins  again.  When  applied  to  an  artery  an  eschar  is  formed, 
generally  of  all  the  coats,  which  curl  up  together,  and  an  internal  coagulum 
s  deposited  almost  at  once  upon  the  injured  tissues.  The  process  is  not 
nstautaneous ;  if  the  vessel  is  of  any  size  the  point  of  the  cautery  must 
3e  held  in  steady  contact  with  it  for  some  moments,  or  the  closure  is  incom- 
.^lete.  Secondary  hiemorrhage  is  more  common  after  this  than  after  torsion 
31"  hgature. 

Pi  'essure  is  of  much  wider  application.    General  oozing  that  does  not 
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yield  at  once  to  cold  or  lieat  may  be  effectually  checked  by  bringing  the  sur- 
faces firmly  together.  It  is  by  far  the  most  convenient  method  for  arteries 
of  the  scalp  ;  the  occipital  or  temporal  may  be  secured  at  once  with  a  bandage ; 
indeed,  care  is  required  in  applying  a  capelline  one  not  to  interrupt  the  cir- 
culation unnecessarily.  In  punctured  wounds  involving  the  deep  palmar 
arch  there  is  practically  no  alternative,  and  nearly  always,  even  when  arteries 
are  secured  in  other  ways,  pressure  is  employed  to  assist,  partly  for  the  sake 
of  the  support  it  gives,  partly  because  of  the  control  it  exercises  over  the  cir- 
culation. 

If  the  bleeding  point  is  on  one  of  the  limbs  and  the  haemorrhage  is  defi- 
nitely arterial,  the  pressure  must  be  applied  systematically,  and  with  a  clear 
idea  as  to  what  is  required.  A  well-padded,  accurately-fitting  splint  is 
essential  to  offer  a  certain  degree  of  resistance,  and  to  keep  the  part  at 
rest.  The  whole  of  the  limb  beyond,  and  for  some  distance  upon  the 
cardiac  side,  must  be  carefully  packed  with  cotton-wool  and  bandaged. 
A  graduated  compress  made  of  many  layers  of  lint,  placed  one  upon  the 
other  and  cut  so  as  to  form  a  cone,  must  be  adjusted  upon  the  exact 
spot ;  the  apex  piece  may  advantageously  be  made  of  cork ;  and  then 
one  or  two  small  strips  of  strapping  must  be  carried  over  the  base  to  fix  it 
securely  in  its  proper  place.  Further,  a  small  longitudinal  roll  of  lint  may 
be  adjusted  over  the  course  of  the  main  artery  above  the  wound,  and  secured 
in  the  same  way.  Then,  finally,  separate  bandages  are  to  be  placed  over 
each  of  the  compresses,  so  that  the  pressure  upon  one  can  be  varied  or 
removed  without  affecting  the  other.  The  limb  should  be  raised  after  the 
bandages  are  in  position,  and  the  joint  above  flexed,  so  as  still  further  to 
check  the  flow  ;  but  very  careful  watching  is  required  for  fear  of  gangrene. 
If  no  trouble  of  this  kind  threatens,  and  if  the  haemorrhage  does  not  return, 
the  dressing  of  the  wound  should  be  left  imdisturbed  as  long  as  possible  ;  and 
when  it  is  detached  the  lowest  piece  of  the  compress  should  be  left  untouched. 
When  the  tissues  have  healed  beneath,  and  the  wound  in  the  vessel  is  sound, 
it  will  come  away  of  itself ;  and  if  the  part  is  well  dusted  with  iodoform,  and 
kept  dry,  there  is  no  fear  of  any  extensive  suppuration  occurring. 

The  plan  may  be  adopted  for  punctured  wounds  of  the  deep  palmar  or 
plantar  arch.  The  amount  of  pressure  is  not  so  important  as  the  exactness 
of  its  application  ;  very  little  really  is  required  if  it  is  on  the  right  spot ;  if  it 
is  on  the  wrong  one,  either  the  bleeding  continues  or  it  causes  sloughing. 

Pressure  is  also  needed  sometimes  for  other  arteries  which  have  been  j 
injured  in  parts  that  are  peculiarly  inaccessible.    The  internal  pudic,  for .[ 
example,  or  some  abnormal  branch,  may  be  wounded  in  lateral  lithotomy  in  j 
such  a  way  that  it  cannot  he  secured ;  or  one  of  the  intercostals  may  be 
punctured  by  a  stab.    A  dilatable  india-rubber  bag  may  be  used  for  these. 
It  must  be  introduced  into  the  wounded  part,  inflated  by  means  of  a  tube 
and  then  secured  with  a  clip  or  stopcock.    If  this  fails,  digital  compression 
for  twenty-four  hours  may  be  tried,  or  some  form  of  acupressure ;  but  it 
must  always  be  recollected  that  often  in  these  cases  the  vessel  is  only  punc- 
tured, and  that  complete  division  may  bring  the  bleeding  to  an  end  at 
once. 

If  the  artery  lies  in  a  bony  canal  (the  descending  palatine,  for  example,|, 
which  has  been  wounded  in  the  operation  for  cleft  palate)  hfemorrhage  can 
only  be  stopped  by  plugging,  using  either  a  rounded  splinter  of  wood,  or,  if^ 
the  vessel  is  on  the  face  of  a  stump,  some  wax  or  soap. 
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Elevation  causes  marked  contraction  of  the  arteries  of  a  limb,  and  is  very 
useful  as  an  adjunct,  but  of  itself  it  has  little  or  no  power,  except  over  the 
bleeding  from  veins  and  capillaries. 

It  is  still  an  open  question,  when  there  is  distinct  arterial  bleeding  from 
some  deep-punctured  wound,  how  far  it  is  justifiable  to  trust  to  pressure. 
The  alternative,  enlarging  the  opening  and  trying  to  find  the  bleeding  point, 
which  may  quite  possibly  lie  on  the  other  side  of  the  limb  (the  posterior 
tibial,  for  example,  has  been  wounded  from  the  front),  is  often  an  operation 
of  very  great  difficulty,  and  sometimes,  from  the  circumstances  of  the  case, 
simply  impossible.  Even  when  there  is  every  assistance  at  hand,  the  attempt 
has  often  failed,  and  certainly  unless  all  the  conditions  for  a  prolonged  search 
are  favourable,  pressure  is  advisable,  at  least  as  a  temporary  measure.  The 
progress  of  the  case  will  generally  determine  whether  further  steps  should 
be  taken  or  not. 

Acupressure  is  of  great  use  in  certain  s])ecial  cases.  Occasionally,  for 
example,  an  artery  is  embedded  in  such  dense  cicatricial  tissue  that  it  can 
neither  retract  and  close,  nor  be  isolated  for  ligature.  I  have  on  two  occa- 
sions secured  the  posterior  tibial  in  this  way,  when  everything  else  had 
failed.    Or  it  may  lie  in  an  aponeurosis,  so  that  it  is  practically  under  the„ 


Fig.  83. — Different  modes  of  applying  acupressure. 

same  conditions ;  or  it  may  be  so  deep  at  the  bottom  of  a  woimd,  and  close 
against  the  periosteum,  that  an  extensive  incision  and  prolonged  dissection 
would  be  required  to  get  near  it.  In  such  cases  as  these  a  curved  needle 
may  be  passed  beneath  the  bleeding  point,  and  a  figure-of-eight  ligature 
placed  over  the  two  ends,  as  in  the  twisted  suture,  or  a  straight  needle  may 
be  passed  beneath  or  over  the  vessel,  and  then  thrust  into  the  tissues  in  a 
different  direction,  so  as  to  close  it  by  its  pressure.  The  length  of  time  it 
should  be  left  depends  upon  the  size  of  the  vessel  and  the  condition  of  the 
wound  (fig.  33). 

Forci'pressure  is  admirably  adapted  for  securing  with  rapidity  a  number 
of  small  bleeding  vessels.  Catch-forceps  are  used  with  strong,  bluntly- 
serrated  ends  ;  the  bleeding  point  (with  as  little  of  the  tissue  round  it  as  can 
be  managed)  is  seized,  the  blades  clamped  together  over  it,  and  left  for  a  few 
moments  while  the  operation  is  continued  or  others  are  being  caught.  On 
removal  the  crushed  end  forms  a  flat  band  which  does  not  open  out  again  ; 
the  internal  and  middle  coats,  which  are  broken  across  by  the  pressure,  curl 
up  inside,  and  a  coagulum  forms  at  once.  It  is  as  efficient  as  torsion  for 
all  small  vessels  and  much  more  rapid,  and  in  many  operations  (such,  for 
example,  as  excision  of  the  breast)  enables  the  use  of  hgatures  to  be  dispensed 
with  altogether. 
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Pig.  34. — Effects  of  torsion  upon  an 
artery,  showing  the  incurvation  and 
laceration  of  the  inner  coats.  From 
paper  by  Bryant, '  Med.-Chir.  Trans.,' 
1868. 


Torsion. — When  a  limb  is  torn  off  the  large  vessels  rarely  bleed  ;  the 
inner  coats  of  the  artery  shrink  up  inside  to  such  an  extent  that  the  end  is 
completely  closed  and  a  coagulum  forms  at  once.  Torsion  acts  on  the  same 
principle.    It  may  be  carried  out  in  different  ways,  unlimited  or  limited. 

In  the  former  the  end  of  the  artery  is  seized 
with  a  pair  of  broad-ended,  serrated  forceps, 
clamped,  and  then  twisted  round  as  far  as 
its  natural  connections  allow,  or  sometimes 
twisted  off  altogether ;  in  the  latter  the 
artery  is  drawn  out  in  the  same  manner,  but 
fixed  with  a  pair  of  forceps  placed  upon  it 
transversely  about  a  third  of  an  inch  from 
the  end,  and  this  projecting  part  is  twisted 
until  it  no  longer  uncoils  itself  (fig.  34). 

There  is  no  question  as  to  the  very  great 
advantages  that  torsion  possesses.  It  is 
better  than  forcipressure,  for  while  the  end 
is  crushed  in  the  same  way  into  a  flat 
riband,  the  internal  and  middle  coats,  instead 
of  being  merely  broken  off,  are  coiled  up 
and  rolled  round  together  inside.  There  is 
no  ligature  to  be  absorbed  (although  now  that  catgut  is  chiefly  used  this  is 
not  so  material),  and  temporary  closure  does  not  depend  upon  the  security 
of  a  knot ;  in  other  words  there  is  no  fear  of  recurrent  htemorrhage  from  this 
giving  way.  The  end  of  the  vessel,  if  suppuration  occurs,  sloughs  off  it  is 
true,  but  so  it  does  with  a  ligature.  If,  on  the  other  hand,  the  wound  heals 
at  once,  it  rapidly  becomes  organised  into  a  cicatrix.  For  plastic  surgery 
there  is  no  doubt  as  to  its  superiority,  for  even  catgut,  however  prepared,  is 
a  foreign  body,  and  diminislies  the  chance  of  primary  union.  The  largest 
vessels  can  be  secured  with  perfect  safety,  and  even  when  they  are  diseased, 
if  the  surrounding  tissues  are  caught  and  twisted  up  with  the  end,  a  conical 
cap  is  formed  which  is  sufficient  to  resist  internal  pressure  until  (unless 
nutrition  is  exceedingly  feeble)  organisation  takes  place. 

Ligature. — This  is  the  only  method  of  universal  application  (although  in 
many  cases  torsion  or  forcipressure  is  preferable),  and  the  only  one  by  which 
an  artery  can  be  safely  secured  in  its  continuity. 

1.  Wlien  the  artery  is  already  divided. — If  the  vessel  is  of  any  size,  the 
end  is  seized  with  a  pair  of  artery-forceps  and  drawn  out  from  its  sheath  ; 
if  it  is  small  it  must  be  separated  carefully  from  the  adjacent  tissues,  and  the 
ligature  tied  firmly  round  it  in  a  reef  knot.  An  attempt  should  always  be 
made  to  divide  the  internal  and  middle  coats,  but  care  should  be  taken  not 
to  cut  the  artery  through  ;  the  amount  of  force  required  is  very  slight. 
An  internal  clot  begins  to  form  almost  immediately,  and  usually  it  reaches 
up  the  vessel  as  high  as  the  next  largest  branch.  Lymph  pours  out  from 
the  vasa  vasorum  and  the  capillaries  in  the  tissues  near ;  organisation  begins, 
and,  if  the  wound  heals  at  once  without  suppuration,  the  end  of  the  vessel, 
the  sheath,  and  the  tissues  round  it,  are  welded  together  into  an  inextricable 
mass  of  cicatricial  tissue. 

The  fate  of  the  ligature  and  of  the  portion  of  the  vessel  it  surrounds 
depends  upon  the  material  and  the  way  in  which  the  wound  heals. 

Except  in  special  cases,  ligatures  are  made  of  finely  twisted  silk,  soaked 
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previously  in  a  five  per  cent,  solution  of  carbolic  acid,  or  of  catgut  prepared 
with  carbolic  acid  and  kept  in  carbolic  oil.  It  answers  better  if  the 
'.atgut  is  hardened  first,  after  Lister's  plan,  in  chromic  acid,  as  otherwise  it 
s  absorbed  too  soon.  Silk,  if  the  wound  heals  at  once,  is  encapsuled  in 
due  cicatrix,  the  included  portion  of  the  vessel  gradually  becoming  absorbed 
Dwing  to  the  pressure  round  it ;  exceptionally,  after  lasting  perhaps  many 
weeks,  the  ligature  gives  rise  to  a  certain  degi'ee  of  irritation,  cuts  its  way 
through  and  comes  out.  Catgut,  on  the  other  hand,  unless  it  is  very  old, 
Jisappears  completely,  the  length  of  time  it  lasts  depending  upon  its  age, 
thickness,  and  method  of  preparation.  If  it  has  been  tied  tightly,  the  in- 
cluded portion  disappears  too  ;  if  loosely,  it  may  remain  unabsorbed,  and 
then,  at  least  in  the  case  of  an  artery  ligatured  in  its  continuity,  it  becomes 
:i  source  of  weakness  rather  than  otherwise.  If  suppuration  sets  in,  the 
ligatures,  whether  of  silk  or  catgut,  come  away,  cutting  through  the  vessel, 
and  the  distal  end  sloughs. 

2.  Ligature  of  a  vessel  in  its  continuity. — When  an  artery  has  to  be  tied 
in  sikt  the  conditions  are  very  difl'erent  from  when  it  presents  on  the  face  of 
1  stump.  In  the  latter  case  the  end  is  seen  and  drawn  down  from  the 
sheath  into  which  it  has  shrunk  ;  the  internal  and  middle  coats  are  divided, 
ind  the  artery  begins  to  contract,  as  well  as  retract,  at  once.  It  has,  com- 
paratively speaking,  lost  a  great  deal  of  its  importance  ;  the  femoral  artery, 
for  example,  in  a  stump  contracts  almost  immediately  to  less  than  half  its 
previous  diameter ;  the  amount  of  tissue  it  has  to  keep  supplied  with  blood 
is  reduced,  and  though  what  is  left  has  more  work  than  usual,  owuig  to  the 
amount  of  repair,  the  blood-pressure  falls  proportionately.  An  artery  tied  in 
its  continuity  is  under  totally  different  conditions  ;  two  ends  have  to  be 
closed  instead  of  one  ;  retraction  cannot  take  place  in  the  same  way,  and  the 
pressure  is  not  in  the  least  diminished  ;  there  is  as  much  tissue  to  be  supplied 
after  the  operation  as  there  was  before. 

The  operation  consists  in  exposing  the  artery  at  the  selected  spot  (ana- 
tomical details  chiefly  determining  where  this  may  be) ;  opening  the  sheath 
of  the  vessel,  passing  the  needle  round  it  with  as  little  disturbance  as  possible  ; 
withdrawing  it  threaded,  and  then  tying  the  ligature  without  lifting  the 
artery  out  of  its  bed. 

Repair  is  very  much  slower  at  the  distal  end  than  at  the  proximal : 
the  internal  clot  is  always  smaller,  and  is  often  absent ;  retraction  is  much 
less  complete,  and  secondary  haemorrhage,  when  it  occurs,  nearly  always 
comes  from  this.  Why  it  should  is  not  so  clear ;  the  vasa  vasorum  are 
interrupted,  but  this  alone  will  hardly  account  for  it,  and  the  arterial  pres- 
sure on  that  side  must  be  much  lower  than  on  the  other. 

Many  attempts  have  been  made  to  diminish  this  liability.  Compression 
with  a  ligature  has  been  tried,  the  internal  and  middle  coats  being  carefully 
preserved  from  injury;  and  there  is  no  doubt  it  succeeds  in  animals.  A 
ligature  that  will  last  for  some  time  without  causing  irritation  is  tied  round 
the  vessel,  just  tightly  enough  to  close  the  cavity  without  dividing  the  coats  ; 
a  coagulum  forms  inside,  organisation  follows,  and  before  the  ligature  has 
lost  its  holding  power,  the  lumen  is  completely  sealed.  Silk  may  be  used 
for  this  purpose,  but  as  it  is  always  liable  to  cause  a  certain  degree  of  irrita- 
tion, a  thick  round  cord  of  specially  prepared  catgut  is  preferred.  Barwell 
lias  made  use  of  a  flat  band,  cut  from  the  aorta  of  an  ox,  with  the  same  idea. 
Probably  kangaroo-tail  tendon  is  better  still,  as  it  possesses  great  power  of 


endurance,  and  can  be  secured  more  easily.  In  some  cases  a  knot  has  been 
dispensed  with,  and  the  ligature  fastened  somewhat  after  the  manner  of  a 
clove  hitch  ;  for  there  can  be  no  doubt  that  when  ulceration  of  the  vessel- 
wall  does  occur,  it  usually  gives  way  opposite  the  projection  it  forms. 
But  these  results,  however  good  they  have  been,  have  not  yet  convinced 
surgeons  that  (except  perhaps  in  the  case  of  the  innominate  and  common 
iliac)  compression  is  safer  than  division.  Too  great  force,  it  is  admitted, 
should  not  be  used  ;  but  a  tight  ligature  is  certainly  safer. 

There  is  more  to  be  said  in  favour  of  a  double  ligature  with  division  of 
the  trunk  between.  If  this  is  done,  the  ends  retract  at  once  (in  the  case  of 
the  femoral  upwards  of  half-an-inch)  owing  to  the  elasticity  of  the  vessel ; 
and  the  condition  is  assimilated  much  more  closely  to  that  of  ligature  upon 
the  face  of  a  stump.  Prepared  silk,  catgut,  or  kangaroo  tendon  may  be  used, 
and  the  ligature  should  always  be  tight.  If  there  is  no  suppuration,  the 
ends  of  the  vessel  and  the  portion  of  tissue  included  in  the  ligature  are  in- 
vaded by  lymph,  and  replaced  by  cicatricial  tissue.  The  permanent  closure 
takes  place  by  the  organisation  of  the  little  button  of  exudation  that  is 
formed  in  the  base  of  the  internal  clot,  between  the  retracted  edges  of  the 
inner  and  middle  coats,  and  in  the  short  contracted  space  between  this  and 
the  ligature.  If  suppuration  does  occur,  and  the  ligature  cuts  through,  the 
more  perfect  retraction  undoubtedly  diminishes  the  danger. 

Styptics  are  substances  which  either  cause  intense  contraction  of  the 
vessels  or  hasten  the  coagulation  of  the  blood.  Perchloride  of  iron,  turpen- 
tine, alum,  subsulphate  of  iron  and  matico  leaf  are  chiefly  recommended ; 
but,  wherever  it  is  possible,  other  remedies  should  be  tried  again  and  again 
instead.  They  altogether  prevent  union  by  the  first  intention,  and  cause  a 
very  great  deal  of  inflammation.  However,  in  some  cases  in  which  there  is 
persistent  rapid  oozing  which  nothing  seems  to  check,  they  do  succeed.  The 
surface  of  the  wound  must  be  rendered  absolutely  dry  before  any  one  of 
them  is  applied.  I 

Choice  of  Method.  1.  When  the  artery  is  exposed  on  a  stump. — Small  | 
vessels  contract  under  the  influence  of  heat,  cold,  or  exposure,  and  if  pressure 
is  applied  afterwards  give  no  further  trouble.  Forcipressure  is  useful  for 
larger  ones  ;  torsion  or  ligature  for  the  largest.  Styptics,  acupressure, 
plugging  and  other  remedies  are  only  employed  under  special  conditions. 
Pressure  and  elevation  should  never  be  neglected.  If  the  end  of  the  vessel 
can  be  seen,  it  is  safer  to  secure  it  with  a  ligature,  even  if  it  does  not  bleed 
at  the  time. 

Whether  torsion  or  ligature  is  the  better  when  the  walls  of  the  vessel 
are  diseased  is  an  open  question.    If  torsion  is  used,  sufficient  of  the  tissues 
round  must  be  included  to  form  a  cap  over  the  end.  If  ligature,  a  broad  and 
rather  stout  strand  of  catgut  should  be  chosen  and  some  of  the  tissues  round  ; 
should  be  included  so  as  only  to  compress  the  vessel ;  a  tight  ligature  would  i 
cut  it  in  two  at  once.  The  great  hope  in  these  cases  lies  in  early  union  ;  the.i 
ligature  or  the  twisted  end  of  the  vessel  can  be  relied  upon  for  a  week  or  ten  | 
days.    If  union  round  the  artery  is  fairly  sound  at  the  end  of  that  time,  it  is  j 
probably  sound  inside  as  well,  and  the  organised  coagulum  will  hold  ;  if  sup- 
puration  takes  place,  or  if  nutrition  is  so  feeble  that  organisation  fails,  the  I' 
end  of  the  artery  perishes,  and  secondary  haemorrhage  is  only  too  probable.  !' 

2.  When  an  artery  is  injured  in  its  continuity. — If  it  is  exposed  at  the  " 
bottom  of  a  wound,  bruised  but  not  divided,  two  ligatures  should  be  placed  y 
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upon  it,  one  above,  the  other  below,  and  the  trunk  severed  between.  When 
is  wounded,  this  rule  is  imperative,  for  if  one  end  only  is  tied,  the  other 
bleeds  profusely  as  soon  as  the  collateral  circulation  is  established,  and 
though  the  stream  may  not  be  so  forcible  it  is  equally  persistent. 

If  it  is  not  exposed  and  the  haemorrhage  is  severe,  a  tourniquet  must  be 
placed  upon  the  trunk  higher  up,  and  the  wound  enlarged  by  careful  dissec- 
tion until  the  bleeding  point  is  found.  If  this  is  not  done,  it  is  impossible 
to  be  certain  whence  the  hiemorrhage  comes.  Tying  the  trunk  of  the  vessel 
higher  up,  even  supposing  it  were  certain  to  be  the  right  one,  does  not 
succeed  ;  either  the  collateral  circulation  is  good,  and  then  secondary  hfemor- 
hage  occurs  from  the  distal  end  ;  or  it  is  bad,  and  gangrene  results. 
To  these  rules,  however,  there  are  a  few  exceptions  : 

1.  Punctured  wounds  of  the  tonsil,  or  behind  the  angle  of  the  jaw  with 
severe  arterial  haemorrhage.  Exposure  of  the  bleeding  point  by  dissection  is 
out  of  the  question ;  the  common  carotid  must  be  tied  in  the  hope  of  check- 
mg  the  hicmorrliage.  It  has  been  recommended  to  tie  the  external  too,  just 
above  the  bifurcation,  with  a  view  of  cutting  off  a  large  amount  of  the  col- 
lateral supply. 

2.  Punctured  wounds  of  the  deep  palmar  and  the  i^lantar  arches  must  be 
treated  by  pressure,  as  already  described. 

3.  If  the  vertebral  is  injured,  it  is  generally  better  to^  trust  to  packing 
from  the  bottom  with  iodoform  gauze,  than  to  attempt  ligature.  The 
diagnosis,  however,  at  the  root  of  the  neck  is  impossible  without  some  ex- 
ploration ;  and  it  may  occasionally  happen  that  the  artery  can  be  secured 
there. 

4.  Very  deep  punctured  wounds,  in  which  it  cannot  be  determined  what 
has  been  injured  or  where  it  has  been  injured,  are  probably  better  treated  by 
pressure,  at  any  rate  for  a  time,  especially  if  the  light  is  not  perfect  and 
thorough  assistance  not  at  hand.  There  is  no  telling,  in  such  cases,  if  the 
operation  is  once  begun,  where  it  is  likely  to  stop. 

5.  In  cases  in  which  one  of  the  limbs  has  been  disorganised  from  cellu- 
litis, or  a  sequestrum  has  ulcerated  into  a  vessel,  amputation  may  have  to 
be  performed.  These,  however,  are  to  be  judged  upon  their  own  merits  ;  it 
IS  not  merely  the  loss  of  blood  or  the  risk  of  secondary  haemorrhage,  but  the 
fact  that  the  limb,  if  it  were  saved,  would  be  useless  afterwards,  that  deter- 
mines the  operation. 

When  an  artery  has  been  ligatured  in  its  continuity,  the  greatest  care 
must  be  taken  to  avoid  gangrene.  The  limb  should  be  wrapped  in  cotton- 
wool from  one  end  to  the  other  ;  surrounded  with  hot-water  bottles  (not 
too  close)  ;  and  slightly  raised  so  as  to  assist  the  circulation  as  far  as  possible. 
Bed-sores  form  in  these  cases  with  unusual  rapidity,  and  healing  is  very 
protracted.  Afterwards,  the  wasting  of  the  tissues,  and  particularly  of  the 
muscles,  is  often  very  considerable,  and  if  the  artery  was  an  important  one, 
and  the  patient  past  middle  life,  the  size  and  strength  of  the  part  never 
thoroughly  return,  and  it  remains  cold  and  liable  to  chilblains  and  chronic 
ulceration  for  the  rest  of  life. 

If  the  collateral  circulation  fails  from  atheroma  of  the  arteries,  weakness 
of  the  heart,  external  pressure,  or  a  great  transverse  wound  dividing  many 
branches,  gangrene  ensues.  If  it  is  of  the  moist  variety  amputation  must 
be  performed  ;  fortunately,  however,  it  is  usually  dry,  and  then  the  patient 
may  escape  with  the  loss  of  one  or  two  fingers  or  toes,  as  the  case  may  be. 

Q 
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Defective  Repair 

Repair  may  prove  defective  at  different  periods  and  under  different  condi- 
tions ;  in  every  case  it  leads  to  lijemorrliage,  which  may  be  external  (recurrent 
and  secondary) ;  or  internal  (arterial  hfematoma,  traumatic  aneurysm,  arterio- 
venous aneurysm,  and  aneurysmal  varix). 

1.  Becurrent  Hcsmorrliage 

This  usually  occurs  within  the  first  few  hours,  rarely  or  never  after  four 
and  twenty,  and  it  is  always  traceable  to  failure  in  some  of  the  measures 
upon  which  temporary  arrest  depends.  A  Ugature  may  have  slipped ;  some 
artery  may  have  been  overlooked  from  its  not  bleeding  at  the  time  ;  a  clot 
may  have  been  displaced  by  some  accidental  movement ;  or  an  artery  may 
have  been  injured  without  being  opened.  In  any  case,  when  the  heart  re- 
gains its  power  the  htemorrhage  returns,  at  first  quietly  and  then  seriously,, 
especially  if  the  wound  is  covered  up  with  a  thick  layer  of  loose  absorbent 
dressings. 

The  treatment  depends  upon  the  amount.  If  there  is  merely  slight  oozing, 
an  attempt  may  be  made  to  check  it  by  pressure,  cold,  and  elevation. 
If  this  fails,  or  if  the  amount  is  serious,  distending  for  example  the  flaps  of 
an  amputation,  the  patient  must  be  placed  under  an  anaesthetic,  the  wound 
laid  open,  and  the  bleeding  point  secured  as  in  primary  hemorrhage,  follow- 
ing the  same  rules. 

2.  Secondary  Hcemorrhage 

This  is  due  to  failure  in  the  measures  by  which  permanent  arrest  is 
effected.    Either  the  amount  of  lymph  poured  out  is  insufficient ;  or  it  does 
not  become  vascularised  and  organised  in  time  ;  or,  owing  to  the  presence  of 
some  additional  irritant,  inflammation  sets  in,  impairing  the  nutrition,  not 
only  of  the  newly  formed  lymph,  but  of  the  vessel-wall  as  well.  Whatever 
it  is,  whether  the  artery  is  on  the  face  of  a  stump  or  has  been  tied  in  its  con- 
tinuity, a  slight  amount  of  blood-stained  discharge  is  noticed  one  day,  usually 
about  the  time  the  ligature  takes  to  cut  through  the  vessel ;  the  next  there  j 
is  a  little  more  ;  and  then  suddenly,  from  some  accidental  exertion,  coughing  I 
or  straining  at  stool,  there  is  a  furious  outburst.   Fortunately  there  is  nearly  I 
always  a  warning.  I 

Causes. — Secondary  hfemorrhage  is  due  to  the  same  causes  that  delay  I 
healing  of  wounds  in  other  structures.  I 

(a)  Constitutional. — Pyaemia,  septicaemia,  renal  disease,  and  other  condi-  I 
tions  that  interfere  with  all  reparative  processes,  strongly  predispose  to  it.  I 

[h)  Local. — Malnutrition  of  the  loall  of  the  vessel,  whether  arising  from  I 
atheroma  or  because  it  has  been  separated  from  its  sheath.  Clearly,  if  the  1 
wall  of  an  artery  is  already  badly  nourished,  it  is  not  likely  to  repair  tha  i 
results  of  an  injury  readily.  I 

The  addition  of  some  other  irritant  is  the  most  common  cause  of  all.  The  I 
ligature*itself  is  one,  although  it  may  be  very  slight ;  but  with  this  already 
present  only  a  little  more  is  required,  and  that  httle  is  easily  supplied.  ! 
Want  of  rest  is  a  common  cause,  straining,  rough  transport,  or  rough  hand- 
ling  for  example  ;  the  neighbourhood  of  a  large  collateral  branch  with  its;, 
constant  pulsation  is  another ;  but  by  far  the  most  important  is  the  presence  { 
of  suppuration.    If  this  occurs  in  a  wound  it  always  attacks  the  weakest 

i 

■■  1 


INJURIES  OF  BLOOD-VESSELS 


227 


tissues,  those  already  injured  by  a  ligature  :  the  wall  of  the  artery  becomes 
joft  and  yields,  and  organisation  in  the  inner  clot  fails.  For  this  reason, 
secondary  hjemorrhage  is  much  more  common  in  wounds  that  are  com- 
plicated by  suppuration  then  in  those  that  are  repaired  without. 

Premature  yielding  of  the  ligature  is  very  serious.  In  animals  no  ligature 
is  required  ;  it  is  sufficient  if  the  inner  and  middle  coats  are  divided  so  that 
they  can  curl  up  ;  or  if  a  ligature  is  used,  it  simply  need  be  placed  roiuid 
the  vessel  so  as  to  compress  it ;  but  in  man  this  cannot  be  relied  upon.  If 
the  ligature  yields  too  soon,  whether  it  is  prematurely  absorbed  or  the  knot 
^ives  way,  the  outer  wall  loses  its  support  before  the  internal  organisation  is 
3omplete,  and  then  there  is  always  danger  of  the  protecting  barrier  failing 
and  secondary  haemorrhage  taking  place. 

Treatment. — This  depends  upon  whether  the  artery  is  on  the  face  of  a 
stump  or  has  been  ligatured  in  its  continuity. 

(ft)  On  a  stump. — Pressure  and  elevation  should  be  tried  first,  but  if  it 
continues  the  bleeding  point  must  be  sought  and  found,  even  if  it  is  necessary 
to  open  up  the  flaps  again  and  break  down  all,  or  nearly  all,  the  union.  The 
only  exception  is  when  the  stump  is  almost  healed,  and  it  is  tolerably  clear 
from  the  effects  of  pressure  that  it  is  either  the  main  vessel  itself  or  an  im- 
mediate branch.  In  these  circumstances  the  brachial  may  be  ligatured  for  an 
amputation  immediately  below  the  elbow,  the  subclavian  when  the  limb  has 
jbeen  removed  at  the  shoulder-joint,  and  the  common  femoral  if  at  the  hip. 
I  If  the  stump  is  sloughing  (as  it  often  is  in  these  cases)  the  artery  must 
be  dissected  up  some  little  distance  and  tied  well  above  the  infected  part, 
phe  actual  cautery  answers  for  the  time,  but  if  the  vessel  is  of  any  size  it 
pannot  be  relied  upon. 

[h)  When  an  artery  has  been  ligatured  in  its  continuity. — Rest,  cold  and 
pressure  should  also  be  tried  here  first,  but  if  the  warning  is  repeated,  or  if  the 
loss  is  at  all  considerable,  it  is  better  not  to  delay  further.  It  is  true  that 
some  cases  have  lived  through  repeated  haemorrhages  and  have  recovered, 
but  many  more  have  died  ;  and  there  can  be  no  question,  so  far  as  the  lower 
iimb  at  least  is  concerned,  that  the  wound  should  be  opened  up  (a  tourniquet 
Jeing  placed  on  the  vessel  above),  the  two  ends  deliberately  dissected  clear 
md  ligatured.  In  the  upper  limb,  the  artery  (especially  the  brachial)  has 
Jeen  tied  nearer  the  trunk  with  occasional  success,  but  the  anatomical 
ionditions  here  are  very  different.  If  this  treatment  fails,  amputation  must 
36  performed. 

3.  Arterial  Hcematoma 

This  condition  is  exactly  equivalent  to  that  of  an  artery  ruptured  subcu- 
aneously,  and  must  be  treated  in  the  same  way.  There  is  no  sac,  simply  a 
videspread  extravasation  with,  if  the  vessel  is  a  large  one,  interruption  of 
be  circulation  and  threatening  gangrene  beyond.  If  it  is  the  axillary,  an 
ttempt  may  be  made  to  turn  the  clot  out  through  a  free  incision  and  tie 
loth  ends.  If  the  femoral  or  the  popliteal,  and  the  patient  is  young  and  the 
est  of  the  arteries  healthy,  the  same  may  be  done  :  but  if  the  conditions 
•I'e  not  perfectly  favourable  in  other  respects,  amputation  is  the  only  hope. 

4.  Traumatic  Aneurysm 

Sometimes,  when  repair  is  incomplete,  a  traumatic  aneurysm  forms  in 
Lie  same  way  as  after  partial  rupture.  Either  the  cicatrix  or  the  injured 
oats  are  not  sufficiently  strong  to  resist  internal  pressure,  or  they  are  not 
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supported  well  enough  from  outside,  and  they  gradually  yield  and  stretch. 
It  is  only  so  long  as  the  aneurysm  is  very  small  that  the  relation  they  bear  to 

it  can  be  traced  ;  as  soon  as  it 
forms  a  perceptible  enlargement 
the  tissues  that  surround  it,  con- 
solidated by  the  pressure  and 
thickened  by  slight  inflamma- 
tion, constitute  the  outer  part  of 
the  wall,  while  the  inner  surface, 
as  in  aneurysms  that  result 
from  disease  alone,  is  lined  with 
laminated  fibrin.  The  course, 
terminations,  and  signs  of  a 
traumatic  aneurysm  are  identi- 
cal with  those  of  the  ordinary 
variety  ;  the  difference  consists 
in  the  condition  of  the  rest  of 
the  wall  of  the  vessel.  As  it  is 
perfectly  healthy  quite  up  to  the 
sac  itself,  ligature  may  be  prac- 
tised in  any  part,  near  it  or  far 
from  it,  above  or  below,  that 
offers  the  best  prospect  of  cure. 
Many  of  these,  however,  recover 


Figs.  35  and  36. — Aneurysmal  varix. 

without  operation,  under  pressure  or  flexion. 


5.  Arterio -venous  Aneurysm 

This  and  the  remaining  form,  aneurysmal  varix,  are  met  with  under  the 
same  condition,  when  an  artery  and  a  vein  have  been 
wounded  at  the  same  time  and  place,  and  repair  has  not 
been  perfected. 

In  aneurysmal  varix  there  is  no  sac,  merely  the  direct 
communication  of  an  artery  with  a  vein ;  the  artery  i 
somewhat  dilated  above,  much  contracted  below,  while  th 

vein  is  enlarged,  thickened 
tortuous  in  all  du'ections  an( 
pulsates  strongly.    The  liml 
below  is  usually  wasted,  but  i 
may  be  enlarged  and  in  a  stat 
of  solid  oedema.    There  is 
peculiar  purring  or  buzzin 
sound  to  be  heard  over  it,  pre 
pagated  along  the  veins  t( 
wards   the   trunk    (figs.  8 
and  36).  i 
Arterio-venous  aneurysn; 
on  the  other  hand,  has  a  sa, 
developed  chiefly  from  the  tissues  that  form  the  channel  of  communicatic, 
between  the  two  vessels  ;  and  the  aneurysmal  symptoms  are  more  markej. 
the  venous  ones  less  distinct  (figs.  37  and  38).  j: 
The  most  common  situation  is  at  the  bend  of  the  elbow,  owing  to  acciden 


Fig.  37.  — Mr.  Cock's 
case  of  arterio-venous 
aneurysm. 


Fig.  88.— Aneurysm  laid  open. 
s.  The  laminated  clot  in  the 
sac. 


INJURIES  OF  BLOOD-VESSELS 


229 


during  bleeding,  but  they  may  occur  elsewhere,  especially  from  sword-thrusts. 
Aneurysmal  varix  should  not  be  interfered  with ;  an  elastic  support  may 
be  worn  to  keep  it  in  check,  but  nothing  further.  Arterio-venous  aneurysm, 
on  the  other  hand,  should  be  treated  as  an  aneurysm,  first  by  pressure  upon 
the  artery  above  and  upon  the  vein,  and  then,  if  this  fails,  by  ligature. 


INJUKIES  OF  VEINS 

Veins,  like  arteries,  may  be  bruised,  torn  or  wounded  ;  but  except  under 
special  conditions,  serious  bleeding  rarely  follows. 

Contusions. — -Thrombosis  of  a  vein  occasionally  follows  bruises  and  strains 
without  any  extravasation  having  been  noticed.  Probably  the  internal  coat 
has  been  injured  ;  coagulation  has  taken  place  ;  and  the  clot  has  continued 
to  grow  until  it  has  filled  the  interior.  Owing  to  the  freedom  of  anastomosis, 
serious  obstruction  is  unusual. 

Laceration.. — ■  Subcutaneous  laceration  of  small  veins  is  of  common 
occurrence,  but  the  pressure  is  so  low  that  the  vessels  close  and  the  litemor- 
rhage  ceases,  before  a  dangerous  amount  of  blood  is  lost.  If,  however,  the 
trunk  is  a  large  one,  or  a  branch  is  pulled  off  from  the  side,  and  the  tissues 
round  are  soft  and  yielding,  as  in  the  axilla,  the  amount  of  extravasation 
may  be  sufficient  to  cause  gangrene  or  even  threaten  life. 

Wounds. — Punctured  wounds  and  small  incised  ones  that  run  in  the 
direction  of  the  vessel  should  be  sewn  up  with  a  continuous  catgut  suture  ; 
the  interior  usually  remains  patent,  but  occasionally  a  coagulum  forms 
and  thrombosis  occurs.  If  the  wound  is  transverse,  unless  it  is  very 
small,  the  vessel  should  be  tied  above  and  below,  and  the  division  rendered 
complete. 

Small  veins  if  cut  in  two  collapse  immediately.  Large  ones  may  cause  a 
serious  loss  of  blood  from  the  proximal  end  ;  and  if  there  is  any  compression  on 
the  cardiac  side  of  the  wound,  or  if  the  vein  is  varicose  or  dilated  so  that  the 
valves  cannot  act,  the  hfemorrhage  may  prove  fatal  within  a  comparatively 
short  space  of  time.  Ligature  is  only  required  in  the  case  of  the  largest 
trunks,  and  then  as  a  precaution  ;  but  it  can  do  no  harm,  and  it  does  not 
cause  phlebitis.  Elevation,  or  the  slightest  degree  of  local  pressure,  is  almost 
always  sufficient. 

Gangrene  of  a  limb  rarely  follows  ligature  even  of  the  chief  vein,  owing 
to  the  freedom  of  anastomosis.  Sometimes  there  is  a  certain  degree  of 
venous  obstruction  followed  by  tension  and  solid  oedema,  but  it  is  by  no 
means  invariable.  The  axillary,  for  example,  is  not  uufrequently  ligatured 
in  excisions  of  the  breast  without  any  ill  consequence,  so  long  as  the  lym- 
phatics are  not  obstructed  ;  and  the  same  may  be  said  of  the  femoral.  When 
the  chief  artery  of  a  limb  is  wounded  at  the  same  time,  the  risk  is  greater, 
but  the  externa]  iliac  artery  and  vein  have  been  tied  simultaneously  without 
'M^y  bad  result;  and  this  has  happened  on  many  occasions  in  the  case  of  the 
temoral.  Probably  it  is  safer,  when  such  an  operation  is  required,  to  delay  it 
as  long  as  possible  with  the  view  of  encouraging  the  collateral  circulation, 
but  this  is  by  no  means  essential  and  of  course  is  impracticable  in  the  case 
of  a  wound. 
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Entrance  of  Air  into  Veins 

This  exceedingly  dangerous  accident  rarely  occurs  except  in  connection 
with  the  great  veins  of  the  neck.  In  these  the  pressure  during  inspiration 
is  negative,  and  the  blood  is  sucked  into  the  thorax.  Under  the  ordinary 
conditions  they  are  partly  filled  from  behind,  partly  closed  by  the  collapse  of 
their  walls.  If  inspiration  is  very  deep,  or  their  coats  are  thickened,  or  if  as 
often  happens  while  deep-seated  tumours  are  bemg  removed,  they  are  held 
open  by  the  traction  upon  the  cervical  fascia  which  invests  them,  and  at  the 
same  time  an  accidental  opening  is  made  in  their  wall,  au'  is  sucked  in  with 
a  peculiar  hissing,  gurgling  sound,  and  the  right  auricle  is  filled  at  once  with 
a  bright  frothy  mixture. 

The  consequences  depend  upon  the  amount.  If  it  is  at  all  considerable 
death  is  instantaneous ;  the  frothy  mixture  cannot  raise  and  close  the  valves 
and  the  circulation  comes  to  an  end.  Where  it  is  not  sufficient  for  this,  the 
patient  suddenly  becomes  pale  and  Uvid,  the  pupils  dilate,  the  pulse  is  small 
and  flickering,  the  respiration  hurried  and  gasping,  and  the  heart's  action 
violent  and  irregular.  As  the  air  is  dissolved  this  passes  off,  and  gradually 
the  heart  begins  to  beat  with  regularity  again,  but  the  danger  is  not  all  over, 
for  sometimes,  even  after  some  hours,  alarming  symptoms  suddenly  return. 
Possibly  this  is  due  to  the  air  having  entered  the  pulmonary  capillaries,  but 
more  probably  to  the  shock. 

This  accident  usually  occurs  in  operations  about  the  root  of  the  neck ; 
but  it  has  been  known  to  happen  in  wounds  of  the  axillary  and  even  more 
distant  veins.  The  greatest  care  must  be  taken  in  all  operations  about  this 
region,  especially  as  it  is  often  necessary  to  exert  a  good  deal  of  traction 
upon  the  structures,  lifting  them  well  up  to  see  what  is  beneath.  Any 
vein  that  is  exposed  and  requires  division  should  be  ligatured  first ;  and,  as 
Treves  suggests,  a  basin  of  water  and  a  sponge  should  be  placed  by  the 
side  of  the  patient's  head,  that  at  the  least  sign  the  wound  may  be  filled  at 
once. 

If  the  peculiar  hissing  sound  that  characterises  this  accident  is  heard, 
either  the  finger  or  the  sponge  full  of  water  should  at  once  be  placed  upon 
the  vein,  regardless  of  everything  else,  and  the  patient's  thorax  compressed. 
Possibly  by  this  some  of  the  air  may  be  forced  back  again.  Artificial 
respiration  should  not  be  employed,  but  every  attempt  should  be  made  to 
keep  up  the  action  of  the  heart  and  to  maintam  a  sufiicient  supply  of  blood 
to  the  brain,  by  the  hypodermic  injection  of  stimulants,  and  by  lowering  the 
head  and  raising  the  limbs. 
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Section  II. — Diseases  of  Blood-vessels 
Angeioma 

Angeiomata  are  tumours  composed  entirely,  or  almost  entirely,  of  blood- 
vessels. For  the  most  part  tliey  are  congenital ;  many,  however,  are  not 
noticed  for  a  moiath  or  so  after  birth,  and  arterial  ones  may  not  make  their 
appearance  until  much  later.  They  may  be  composed  of  arteries,  veins,  or 
capillaries,  or  of  all  three  together.  Sometimes  they  consist  merely  of  already 
existing  vessels  enormously  dilated  and  varicose  ;  more  often  of  newly-formed 
ones  as  well,  and  certain  varieties  are  not  unfrequently  associated  with  other 
forms  of  congenital  growth. 

Capillary  angeiomata  (cutaneous  njevi)  have  been  noticed  already  among 
diseases  of  the  skin. 

Venous  angeiomata  (subcutaneous  or  venous  ntevi)  may  occur  in  conjunc- 
tion with  capillary  ones  or  independently,  either  in  the  subcutaneous  tissue 
or  in  other  parts.  Some  of  them  appear  to  be  formed  merely  of  dilated 
veins,  others  resemble  rather  the  cavernous  structure  of  the  penis,  being 
composed  of  irregular,  thin-walled  spaces  in  direct  communication  Avith 
arteries,  and  these  may  be  associated  with  congenital  lipomata,  blood  and 
serous  cysts,  and  occasionally  with  rapidly-growing  sarcomata.  As  a  rule 
venous  ntevi  form  soft,  irregular,  but  distinct  masses,  easily  compressible, 
and  filling  up  again  as  soon  as  the  pressure  is  removed.  Some  few  of  the 
cavernous  ones  merit  the  name  of  erectile  tumours,  but  there  is  very  rarely 
any  pulsation  to  be  detected.  Their  colour  varies  with  their  position.  If 
beneath  the  skin  they  are  blue,  like  veins ;  if  under  a  mucous  membrane, 
bright  red ;  and  their  consistence  varies  of  coiu'se  with  the  amount  of  solid 
growth  that  is  present.  In  many  cases  they  remain  stationary  for  years, 
not  unfrequently  they  degenerate  or  become  cystic  ;  sometimes,  after  lying 
unaltered  for  a  great  length  of  time,  they  suddenly  enlarge,  ulcerate,  and 
give  rise  to  severe  haamorrhage.  Venous  na^vi  must  be  carefully  distinguished 
from  meningocele  or  encephalocele  when  they  occur  at  the  root  of  the  nose 
or  at  the  angles  of  the  orbit ;  and  if  there  is  the  suspicion  of  a  doubt,  the 
tumour  should  certainly  not  be  touched. 

Various  methods  of  treatment  may  be  adopted,  according  to  the  size, 
position,  and  rapidity  of  the  growth  of  the  tumour.  Probably,  if  in  a  part 
of  the  body  in  which  they  are  not  seen,  and  if  there  is  no  evidence  of  increase 
in  size,  the  best  plan  is  to  leave  them  alone,  certainly  for  a  time.  Excision 
is  the  most  certain,  and  leaves  an  exceedingly  small  scar  ;  the  amount  of 
hfemorrhage  is  very  slight.  Electrolysis  (using  only  the  positive  pole)  is 
tedious  but  safe,  and  leaves  no  mark  at  all.  The  constant  current  should 
be  used,  four  or  six  cells  of  Stohrer's  battery.  The  negative  pole  is  attached 
to  a  metal  plate  covered  with  wash-leather  \  the  positive  to  one  or  more 
steel-tipped  needles,  insulated  for  about  half  their  length.  These  are  intro- 
duced into  the  nfevus,  parallel  to  each  other.  As  soon  as  the  current  is 
turned  on  the  blood  begins  to  coagulate  round  them,  and  when  they  are 
withdrawn,  a  hard  dense  track  is  left.  If  bubbles  of  gas  make  their  appear- 
ance, it  is  a  sign  that  the  current  is  too  strong.    Where  a  rapid  eftect  is 
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desired  the  actual  cautery  is  the  most  successful  application.  One  perfora- 
tion is  made  in  the  skin,  and  then  the  fine  platinum  point  is  thrust  through 
the  substance  of  the  growth  in  various  directions.  If  it  is  of  the  right  tem- 
perature the  pain  is  very  slight,  and  no  blood  is  lost.  In  other  cases  setons 
may  be  employed  ;  or  threads  dipped  in  percliloride  of  iron ;  or  portions  may 
be  ligatured  subcutaneously  ;  or  the  growth  may  be  divided  in  various  direc- 
tions with  a  tenotomy  knife,  and  pressure  applied  afterwards.  In  cases  in 
which  extensive  nsevi  are  associated  with  rapidly  increasing  solid  growths  in 
children,  the  outward  application  of  strong  lead  lotion  is  of  decided  benefit, 
at  any  rate  for  a  time.  Injections  sliould  never  be  used,  for  fear  of  causing- 
embolism. 

Arterial  angeiofna  (arterial  varix,  cirsoid  aneurysm,  and  aneurysm  by 
anastomosis,  are  other  terms  descriptive  of  essentially  the  same  condition) 
is,  in  comparison  with  these,  of  very  rare  occurrence,  and,  though  it  may  be 
congenital  in  some  instances,  is  seldom  met  with  before  puberty. 

It  is  known  as  arterial  varix  when  only  a  single  artery  is  involved ;  aS' 
cirsoid  aneurysm  if  there  is  a  mass  together ;  and  as  aneurysm  by  anasto- 
mosis when  the  capillaries  and  venules  are  dilated  as  well. 

The  most  common  situation  for  it  is  the  scalp  (especially  round  and  above 
the  ear),  but  it  may  occur  in  any  part  of  the  body.  Sometimes  it  is  stated 
to  have  developed  from  a  najvus  ;  in  other  instances  it  appears  to  have  fol- 
lowed injury,  and  possibly  may  have  originated  as  some  form  of  arteritis  ; 

in  the  majority  no  reasonable  cause  or 
explanation  is  forthcoming  (fig.  39). 

In  its  typical  form  it  is  composed 
of  a  mass  of  enormously  dilated,  tor- 
tuous arteries,  twisted  inextricably 
together  and  covered  with  thin-walled 
pouches.  It  projects  somewhat  above 
the  skin  (which  is  often  dangerously 
thin  over  the  most  prominent  parts)  ; 
it  is  soft,  lobulated,  easily  emptied  by 
direct  pressure,  and  to  a  less  extent 
by  pressure  upon  the  trunk  supplying 
it;  but  it  fills  again  at  once,  and  its  out- 
line is  very  ill-defined,  the  branches 
that  supply  it  only  assuming  their 
normal  character  some  distance  from 
the  main  body.  A  thrill  and  a  distinct 
bruit  can  be  detected  over  the  main 
part,  and  followed  along  the  vessels 
in  the  course  of  the  blood-stream.. 
By  its  pressure  it  gradually  causes 
absorption  of  the  structures  round, 
cutting  deep  grooves  in  the  bones,  and  rendering  the  skin  so  thin  that  it  is 
in  imminent  danger  of  giving  way.  There  is  no  pain  unless  some  nerve  is 
accidentally  involved. 

Spontaneous  cure  is  unknown  :  it  may  remain  passive  for  years  and  then 
again  begin  to  enlarge,  or  it  may  grow  steadily  the  whole  time.  If  the  skin 
gives  way  the  hjemorrhage  is  of  the  most  alarming  character,  and  may  prove- 
almost  immediately  fatal. 


Fig.  39. — Cirsoid  aneurysm  of  tlie  scalp. 
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Excision  is  the  only  treatment  that  deserves  any  reliance.  Ligature  of 
the  trunk  supplying  the  tumour  has  failed  far  more  frequently  than  it  has 
succeeded,  and  renders  subsequent  operations  more  dangerous  on  account  of 
the  development  of  the  collateral  circulation.  Pressure  checks  advance  in 
some  of  the  more  chronic  cases,  but  can  do  no  more.  Ligature  en  masse 
has  answered  in  a  few  instances,  although  in  one  at  least  recurrence  took 
place. 

If  it  is  on  the  scalp  temporary  ligatures  may  be  placed  on  the  carotids, 
or  the  trunks  supplying  the  tumour  may  be  compressed  with  hare-lip  pins, 
and  then,  with  the  aid  of  one  or  two  assistants  to  keep  up  digital  compression 
while  the  ligatures  are  being  placed  and  tied,  the  skin  may  be  reflected  from 
part  of  it,  and  the  rest  of  the  growth  excised  with  the  minimum  of  loss.  If 
it  is  on  the  extremities  the  same  plan  may  be  tried,  but  in  several  cases 
amputation  has  been  found  necessary,  sooner  or  later. 

HEMOPHILIA 

Ha3mophilia,  or  the  htemorrhagic  diathesis,  is  a  peculiarity  of  constitution 
that  is  distinctly  hereditary  ;  but  though  it  may  be  transmitted  by  mothers 
to  their  sons,  it  is  very  rarely  manifested  except  in  males.  Female  children 
themselves  are  very  seldom  affected. 

Nothing  is  known  as  to  its  cause  ;  no  definite  change  is  found  constantly 
in  the  walls  of  the  vessels,  and  there  is  no  apparent  alteration  in  the  blood. 
At  first  it  coagulates  as  readily  as  usual,  and  though  after  a  time  it  becomes 
jthin  and  watery,  the  same  thing  occurs  after  profuse  hfemorrhage  from 
I  people  who  are  not  bleeders.  The  aspect  or  appearance  is  not  in  any  way 
characteristic,  and  beforehand  there  is  nothing  to  tell  whether  a  patient 
is  a  bleeder  or  not.  The  tendency  to  it  is  most  marked  in  infancy  and 
childhood ;  if  it  does  not  develop  then,  the  patient  as  a  rule  remains  free. 
In  a  few  instances  it  seems  to  have  spontaneously  died  out,  and  in  all  pro- 
bability the  tendency  to  it  varies  in  intensity  at  different  times. 

In  some  the  bleeding  is  spontaneous,  coming  from  mucous  or  synovial 
surfaces,  in  others  it  is  traumatic  only.  The  slightest  injury  may  cause  it  ; 
bruises  are  followed  by  enormous  extravasations  in  which  the  blood  remains 
fluid  for  a  great  length  of  time,  and  the  extraction  of  teeth  is  especially 
serious.  It  is  said  that  trivial  injuries  are  more  often  followed  by  bleeding 
than  grave  ones,  but  this  is  open  to  question.  It  is  not  arterial  or  venous, 
the  blood  simply  appears  to  pour  out  from  the  tissues  themselves  in  a 
ceaseless  stream. 

Spontaneous  hfemorrhages  are  stated  to  be  often  preceded  by  symptoms 
of  congestion,  but  they  more  usually  occur  without  warning.  When  the 
joints  are  involved  it  is  not  unfrequently  taken  for  rheumatism,  especially  as 
there  is  a  decided  tendency  for  it  to  occur  in  cold  and  damp  weather.  The 
swelling  is  sudden,  involving  the  peri-synovial  tissues  as  well  as  the  cavity  of 
the  joint  and  accompanied  by  ecchymoses.  Permanent  enlargement  and  even 
ankylosis  may  follow  if  the  attacks  are  repeated.  The  mucous  membrane 
of  the  nose,  and  that  of  the  gastro-intestinal  tract  are  the  most  frequent  seats, 
but  in  some  the  bleeding  comes  from  almost  every  part. 

No  special  treatment  is  of  any  avail.  Internal  styptics  have  been  used 
freely,  and  every  kind  of  external  one,  without  success.  Not  unfrequently  the 
patient  continues  to  lose  blood  until  not  a  drop  seems  to  be  left,  and  then 
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rapidly  begins  to  recover ;  but  they  rarely  reach  old  age  or  even  adult  life. 
In  the  case  of  teeth,  carefully  applied  pressure  is  the  most  successful ;  a 
cork  should  be  fitted  into  the  hollow,  the  cavity  thoroughly  packed,  and 
then  the  teeth  of  the  other  jaw  pressed  tightly  against  it  by  means  of  a 
webbing  strap  round  the  head.  In  this  way  I  have  succeeded  in  checking  it 
in  several  members  of  a  well-known  family.  The  actual  cautery  seems  to  be 
of  no  special  use,  and  of  course  no  measure  that  involves  a  wound  should 
ever  be  attempted. 

DISEASES  OF  ARTEEIES 
Inflammation 

Arteries,  if  subjected  to  long-continued  irritation,  become  inflamed  like  other 
structures,  the  character  of  the  inflammation  depending  upon  the  cause.  It 
may  commence  in  the  intima  (endarteritis),  the  media,  or  the  sheath  (peri- 
arteritis) and  it  may  be  acute  or  chronic,  the  exudation  becoming  absorbed, 
undergoing  organisation,  degenerating,  or  being  transformed  into  pus,  accord- 
ing to  the  persistence  and  intensity  of  the  irritant. 

1.  Simple  Traumatic  Arteritis 

The  best  example  is  that  caused  by  a  ligature  ;  the  minute  vessels  in  all  the 
parts  around  dilate,  lymph  pours  out,  the  amount  depending  very  largely  upon 
the  nature  of  the  irritant ;  some  is  absorbed,  the  rest  becomes  vascular  and 
is  organised  into  a  cicatrix.  If  the  ligature  disappears  without  causing  a 
sufficient  degree  of  irritation,  or  if  the  tissues  are  so  badly  nourished  that 
they  are  unable  to  carry  out  active  repair,  the  cicatrix  is  very  likely  to  be  too 
weak  and  to  yield  to  the  strain  that  falls  on  it. 

Similar  changes  occur  after  wounds,  bruises,  and  the  impaction  of  non- 
infective  emboli. 

2.  Suppiorative  Arteritis 

This  may  begin  in  the  mterior  from  the  presence  of  an  infective  embolus, 
or  on  the  exterior,  as  peri-arteritis.  In  the  latter  case  the  organisms  generally 
enter  through  a  wound,  but  when,  for  example,  there  is  a  suppurating 
aneurysm,  they  must  reach  the  part  either  through  the  blood-stream  or  the 
lymphatics  ;  the  constant  pressure  and  tension  irritate  the  tissues  and  break 
down  their  power  of  resistance,  and  the  pyogenic  germs,  which  otherwise  are  | 
innocuous,  at  once  begin  their  work  of  destruction.  [ 

In  pyemic  embolism,  whether  infarction  occurs  or  not,  the  destruction  is  ( 
so  rapid  and  so  general  that  the  changes  in  the  wall  of  the  artery  cannot  be  | 
distinguished,  the  tissues  melt  at  once  into  intensely  infective  pus.    When,  j 
however,  the  suppuration  begins  in  the  outer  coat,  after  ligature  for  example, 
the  course  of  events  can  be  traced  fairly  well.    The  vasa  vasorum  dilate  and 
become  sheathed  with  leucocytes,  the  fibrous  tissue  melts  away,  the  muscu- 
lar bands  split  up,  the  endothelial  cells  perish  and  become  detached,  and 
at  length,  although  the  wall  of  an  artery  resists  better  than  most  structures,  ! 
it  is  gradually  eaten  through  or  so  weakened  that  it  gives  way.    As  a  rule,  j 
before  this  occurs,  the  white  corpuscles  collect  upon  the  inflamed  wall  and| 
form  a  protecting  thrombus.  I' 

The  subsequent  course  depends  upon  the  intensity  of  the  irritant  on  the| 
one  hand  and  the  activity  of  nutrition  upon  the  other. 
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(a)  If  there  is  no  additional  cause  at  work,  no  tension,  mechanical  irrita- 
tion, or  absorption  of  septic  products,  the  suppuration  may  cease,  the  tissues 
gaining  the  upper  hand,  and  the  wall  of  the  artery  remain  intact,  as  for 
example  usually  occurs  when  a  vessel  is  exposed  upon  the  floor  of  a  simple 
ulcer ;  or  the  result  may  not  be  quite  so  good  ;  one  part  of  the  wall,  for 
example,  may  be  so  weakened  that  it  yields  and  forms  an  aneurysm,  or  the 
interior  may  be  completely  closed  by  a  thrombus,  or  part  of  the  artery  may 
perish  and  slough,  loss  of  blood  being  prevented  by  the  sealing  of  the  ends. 

{b}  If,  on  the  other  hand,  the  vitality  of  the  tissues  is  too  much  impaired 
for  organisation  to  be  effectual  (as  in  phagedtena),  or  if  some  other  irritant 
appears  upon  the  scene  (especially  septic  decomposition),  the  germs  prove 
themselves  the  stronger,  and  the  tissues  give  way.  The  wall  of  the  vessel 
is  softened,  the  clot  disintegrates  before  it  is  organised,  and  secondary 
haemorrhage  occurs. 

This  accident  may  happen  when  a  wound  heals  by  the  first  intention,  and 
even  after  it  has  healed,  if  the  cicatrix  is  thin  and  weak,  and  the  structures 
around  soft  and  yielding  ;  but  it  is  much  more  common  after  suppuration, 
especially  if  the  nutrition  of  the  tissues  is  impaired,  whether  from  pre-existing 
atheroma  or  from  septic  decomposition. 

A  special  form  of  embolic  arteritis  is  met  with  in  connection  with  ulcera- 
tive endocarditis.  The  vegetations  detached  from  the  valves  sometimes  cause 
suppuration,  as  in  pyjemia  ;  but  not  unfrequently  they  merely  give  rise  to  a 
certain  degree  of  softening  and  inflammation,  by  which  the  walls  of  the 
vessels  are  unduly  weakened.  In  all  probability  a  very  large  number  of  the 
aneurysms  that  occur  in  young  children  may  be  accounted  for  by  this,  the 
■dilatation  beginning  opposite  the  embolus,  not  above  it. 

3.  Sijiihilitic  Arteritis 

Arterial  disease  is  of  common  occurrence  both  in  acquired  and  hereditary 
syphilis,  especially  in  the  brain.    Probably  the  apparent  frequency  with 
which  this  organ  is  involved  may  be 
explained  bythe  gravity  of  the  symptoms  . 
that  follow,  by  the  fact  that  its  vessels  .v::V  '. 

are  easily  examined,  and  by  the  ana-  ■  ■  , 

tomical  peculiarities  of  their  lymphatic  ■         -    •       ^  ■ 

sheath.  Usually  single  vessels  only  are  '      ■   ■^'^  "^'s.  v     •  h: 

affected  and  often  only  small  portions        ;■  '  ^^-  '^  -'^ 

of  them  (fig.  40). 

The  exudation  is  similar  to  that       '      -  . 
which  occurs  elsewhere,  with,  however,  >  \  .•  •  .. 

a  special  tendency  to   fibroid   trans-  ,- - 

formation;  it  is  doubtful  if  it  ever  cal-  v,;.-' 
cifies.    Sometimes  it  commences  as  a        :  . 
peri-arteritis,  distinct  gummata  forming  v"^^ 
on  the  vessel  and  occluding  it  more  or  '  ■■■■■■■ 

less  by  their  pressure  ;  more  fi'equently,  f --Syphil't.c  disease  of  one  of  the 

1  .    /  '  l  '       cerebral  artenes.    ine  inner  coat  is  thick- 

llOWever,  it  involves  the  deeper  layers  of       ened  by  fibrous  tissue,  and  the  himen  is 

the  intima,  causing  such  an  enormous  "^'^-o^^'e'^i-  (Bowiby.) 

degree  of  thickening  that  the  interior  of  the  vessel  is  almost  closed.  If  the 
endothelial  lining  is  involved  as  well,  a  thrombus  forms  over  the  affected 
part,  and  renders  this  complete.  In  the  brain  this  may  lead  to  white  softening, 
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from  the  blood-supply  being  cut  off,  or  to  aneurysm.  In  the  most  fortunate 
examples  the  exudation  is  absorbed  again  more  or  less  completely,  leaving, 
however,  the  vessel  tortuous,  inelastic,  and  weakened,  so  that  it  is  always 
liable  to  give  way. 

Similar  changes  are  found  in  the  vessels  of  gummata,  and  it  has  been 
suggested  that  the  consequent  diminution  in  the  amount  of  blood  they 
receive  is  the  immediate  cause  of  the  degenerative  changes  they  undergo  as 
soon  as  they  reach  a  certain  size. 

4.  Arteritis  Obliterans 
This  name  has  been  given  to  a  peculiar  form  of  inflammation,  which 
sometimes  occurs  in  arteries  during  middle  life.  Nothing  is  known  as  to  its 
pathology.  It  is  exceedingly  chronic  in  its  course,  beginning  in  the  smaller 
vessels  and  steadily  involving  the  larger  ones,  causing  them  first  to  become 
hard  and  thick,  and  then  gradually  closing  them.  It  is  often  accompanied 
by  very  severe  pain  and  usually  ends  in  dry  gangrene.  When  it  occurs  in 
younger  subjects,  especially  in  the  arm,  it  is  very  liable  to  be  confused  with 
occlusion  of  the  artery  caused  by  deep-seated  growths,  especially  cervical 
exostoses. 

5 .  Gouty  Arteritis 

A  few  cases  are  recorded  in  which  a  moderately  acute  attack  of  peri- 
arteritis has  occurred  in  gouty  subjects  past  middle  life,  possibly,  therefore — 
as  syphilis,  injury,  and  all  ordinary  causes  could  be  eliminated — due  to  gout. 
It  has  been  noted  in  the  temporals  with  a  certain  degree  of  redness  of  skin 
and  tenderness  over  their  course,  and  in  the  brachial.  Usually  it  ends  in 
thrombosis  and  obliteration,  the  ultimate  consequences,  of  course,  varying, 
with  the  collateral  circulation. 

Tubercular  infiltration  of  the  perivascular  sheath  of  the  cerebral  arteries, 
is  of  common  occurrence,  and  certain  facts  render  it  probable  that  occasion- 
ally tubercular  masses  rupture  into  arteries  and  cause  embolism  (especially 
in  connection  with  the  bones),  but  no  definite  tubercular  arteritis  has  yet  been 
described. 

6.  Chronic  Arteritis  or  Atheroma 

Chronic  inflammation,  with  its  consequence,  atheroma,  is  very  commort 
in  late  adult  life,  although  probably  its  beginning  is  laid  at  a  much  earlier 
period.  The  larger  vessels  are  chiefly  afi'ected,  and  those  parts  upon  which 
the  strain  is  greatest,  the  arch  of  the  aorta,  for  example,  the  origin  of 
branches,  the  spot  where  the  external  iliac  becomes  the  femoral,  and  gener- 
ally the  convexities  of  all  the  curves  ;  but  the  arteries  of  the  brain,  especially 
those  at  the  base,  those  of  the  lower  limb,  and,  in  the  abdomen,  the  splenic, 
suffer  almost  as  often. 

It  can  be  traced  to  the  effect  of  strains,  sudden  or  long-continued.  It  is 
more  frequent  in  men  than  women,  it  affects  those  especially  who  have  to 
undertake  suddenly  great  physical  exertion,  and  it  involves  those  parts  of  the 
vascular  system  which  are  the  first  to  feel  such  effects.  The  pulmonary 
artery,  for  example,  is  always  exempt  unless  there  is  some  obstruction  to  the 
flow  of  blood  through  the  lungs,  causing  hypertrophy  of  the  right  ventricle  ; 
then  it  suti'ers  equally.  Alcohol  helps  to  produce  it,  and  so  do  plethora  and 
gout,  for  much  the  same  reason,  but  it  is  doubtful  if  syphilis  has  more  than 
an  accidental  connection.  Bright's  disease  and  arterio-capillary  fibrosis  are 
especially  likely  to  be  followed  by  it. 
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Its  first  appearance  is  as  a  grey  semi-translucent  spot,  slightly  raised 
above  the  surface  ;  this  grows  larger  and  larger,  coalesces  with  others  like  it, 
becomes  more  yellow  in  colour,  and  at  length  forms  a  distinct  elevation, 
elongated  or  circular  in  shape,  according  to  the  part  of  the  artery  in  which  it 
is  situated.  It  is  caused  by  an  inflammatory  exudation  into  the  subendo- 
thelial  cellular  layer,  immediately  under  the  lining  of  the  vessel.  Probably  it 
begins  here,  partly  because  the  texture  is  somewhat  looser  than  elsewhere, 
partly  because  it  is  the  first  to  feel  the  strain.  The  middle  coat  is  but  little 
affected  until  the  muscular  fibres  begin  to  waste,  then  it  yields,  loses  its 
elasticity,  and  becomes  rigid.  The  outer,  on  the  other  hand,  is  usually 
involved  nearly  as  much  as  the  inner. 

In  some  instances  the  exudation  may  disappear  again,  leaving  the  wall 
intact,  but  of  this  naturally  there  is  no  evidence.  As  a  rule  it  either  becomes 
fibrous,  forming  firm,  slightly  raised,  yellow  patches,  still  covered  vi'itli  en- 
dothelium ;  or  undergoes  degeneration,  either  fatty  or  calcareous,  or  both 
together.  Not  unfrequently  the  outer  portion  becomes  organised,  while  the 
inner  decays. 

The  reason  of  the  difference  is  probably  to  be  found  in  the  condition  of 
the  blood-supply.  The  vasa  vasorum  ramify  in  the  outer  and  middle  coats, 
but  do  not  supply  the  sub-endothelial  layer,  this  is  nourished  chiefly  or 
entirely  by  diffusion  through  the  endothelium.  When  inflammation  sets  in, 
and  tbe  lymph-corpuscles  increase  in  number,  so  simple  a  process  as  this  is 
insufficient,  and  degeneration  begins  before  new  vessels  can  develop.  On 
the  other  hand,  in  the  outer  layers,  where  the  blood-supply  is  much  more 
abundant,  organisation  is  the  rule. 

Fatty  degeneration  is  marked  by  a  change  in  colour  and  consistence.  The 
patch  becomes  more  yellow,  it  grows  softer  and  softer,  so  that  in  extreme 
cases  it  is  almost  fluid,  and  then  suddenly  the  endothelium  gives  way,  and  the 
contents — fatty  molecules,  cholesterin,  and  crystals  of  stearin — are  discharged 
into  the  vessel.  Fortunately  they  do  no  harm,  beyond  blocking  up  perhaps 
some  minute  branch  ;  but  an  atheromatous  ulcer  is  left,  an  excavated,  ragged 
spot,  often  of  considerable  size,  with  the  endothelium  gone,  the  tunica  media 
softened  and  weakened,  and  the  integrity  of  the  vessel  only  maintained  by 
the  thickened,  inelastic  outer  coat,  which  is  fused  with  the  structures  round. 

Calcareous  degeneration  is  usually  secondary  to  this,  the  fluid  part  dis- 
appearing, and  the  caseous  debris  left  becoming  infiltrated  with  lime-salts 
imtil  it  forms  an  irregular  plate,  lying  in  the  wall  of  the  vessel,  exposed 
more  or  less  to  the  blood-stream,  and  not  unfrequently  projecting  into  it  at 
some  point. 

The  appearances  produced  by  these  changes  are  naturally  very  variable. 
The  artery  may  be  dilated  along  its  whole  course,  or  here  and  there  ;  not  un- 
frequently it  is  elongated  and  tortuous,  while  the  walls  are  rigid  and  inelastic, 
thickened  in  places  and  tied  down  by  adhesions  to  the  sheath,  dangerously 
thinned  perhaps  in  others.  The  inner  surface  is  still  worse  :  in  some  parts 
there  are  firm,  raised  nodules  of  a  greyish  colour,  still  smooth  ;  in  others  the 
endothelium  has  given  way,  leaving  a  ragged  excavation  with  fringed  and 
overhanging  edges,  hned  with  caseous  debris  or  calcareous  plates,  and  in 
others  again  the  irregularities  are  concealed  beneath  adherent  thrombi. 
Rupture  sometimes  occurs  in  the  arteries  of  the  brain  in  which  the  adventitia 
is  poorly  developed  ;  elsewhere  it  is  miusual,  as  the  outer  coat  becomes  thick 
enough  to  resist. 
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The  loss  of  elasticity  and  the  destruction  of  the  surface  are  soon  followed 
by  worse  results.  The  walls  stretch  and  yield,  the  vessels  are  thrown  into- 
curves  and  loops,  so  that  what  is  known  as  a  locomotive  pulse  is  produced  ; 
the  parts  beyond  are  ill-nourished  and  ill-supplied  with  blood,  and  as  enlarge- 
ment of  the  collateral  circulation  is  impossible,  the  least  difficulty  is  liable  to 
be  followed  by  gangrene.  It  is  by  far  the  most  common  cause  of  aneurysm, 
sacculated  as  well  as  dissecting.  If,  as  usually  happens,  one  part  of  the  wall 
becomes  weak  and  soft  from  inflammation,  without  an  extensive  degree  of 
atheroma,  the  sacculated  form  is  produced.  If,  on  the  other  hand,  degenera- 
tion occurs  at  an  early  period,  so  that  the  lining  membrane  ruptures  before 
the  coats  are  welded  together,  the  dissecting  one  follows,  and  the  blood 
works  its  way  down,  between  the  layers  of  the  wall,  until  it  either  bursts  into 
the  vessel  again,  or  breaks  the  outer  coat  and  pours  into  the  tissues  round. 
Thrombosis  is  even  more  common,  the  blood  coagulating  upon  the  irregular 
projections,  and  perhaps  completely  occluding  the  vessel.  Embolism  may 
occur,  or  the  orifices  of  the  small  branches  (the  coronary  arteries,  for  instance) 
may  be  closed  by  the  contraction  of  the  fibrous  tissue  round  them  ;  or  rup- 
ture may  take  place,  or,  in  short,  almost  any  of  the  troubles  that  can  happen 
in  connection  with  the  blood-vessels  or  the  blood-supply. 

The  importance  of  atheroma  in  the  production  of  secondary  luemorrhage 
cannot  be  over-estimated.  Clearly,  if  the  walls  of  the  vessels  are  badly 
nourished  and  inflamed  already,  immediate  repair  after  injury  is  hardly 
probable.  Fortunately  the  change  is  often  local,  and  if,  for  example,  the 
popliteal  is  diseased,  the  femoral  in  Hunter's  canal  may  be  sound. 

Degeneeation  op  Arteries 

The  coats  of  arteries  are  liable  to  degenerate  and  decay  as  age  advances 
without  any  preceding  inflammation,  although  naturally  the  two  are  often 
associated,  and  the  same  thing  is  met  with  in  younger  people  as  a  result  of 
marasmus,  anemia,  and  exhausting  illnesses. 

■Fatty  Degeneration 

Fatty  degeneration  of  the  intima  is  not  unusual  in  the  aorta  ;  apparently 
it  begins  in  the  stellate  sub -endothelial  cells  of  the  intima,  and  forms  opaque 
yellow,  sharply  outlined  patches,  which  may  be  distinguished  from  atheroma 
by  the  fact  that  they  are  superficial  and  scarcely  raised.  The  deeper  parts 
are  quite  healthy.    It  has  no  clinical  importance. 

When,  on  the  other  hand,  it  involves  the  media,  especially  in  the  case  of 
the  brain,  the  wall  is  so  weakened  that  there  is  imminent  danger  of  rupture,  i 

Calcareous  Degeneration 

This  is  especially  liable  to  occur  in  the  cerebral  arteries  and  in  the  tibials, 
of  old  people.    It  involves  the  middle  coat  chiefly,  and  appears  to  be  a  pri- 
mary calcareous  degeneration  of  the  unstriped  muscle-cells.   They  gradually  f 
disappear  and  are  replaced  by  calcified  rings,  which  fit  so  closely  together  | 
and  are  so  numerous  that  the  artery  becomes  converted  into  a  calcified  tube.  ji 
Ultimately  the  intima  is  affected  too,  but  this  does  not  occur  so  early  or  so  ■ 
extensively  as  in  atheroma ;  the  adventitia  sometimes  becomes  hypertrophied 
so  as  to  form  a  protecting  sheath  ;  sometimes,  on  the  other  hand,  it  wastes-  | 
away  and  nothing  but  these  calcified  rings  is  left.    The  effect  upon  the  I 
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circulation  is,  of  course,  exceedingly  s;rave  :  the  loss  of  elasticity  impedes  the 
flow  of  blood  and  prevents  any  variation  in  the  supply,  the  roughness  of  the 
surface  increases  the  friction,  the  diameter  is  diminished  by  the  increased 
thickness,  there  is  always  imminent  danger  of  thrombosis  and  embolism,  and 
the  establishment  of  a  collateral  circulation  is  usually  impossible.  As  might 
be  expected,  it  is  the  most  important  factor  in  the  causation  of  senile  gan- 
grene, especially  the  dry  form. 

In  addition  to  these  changes  the  arteries  of  old  people  are  often  immensely 
elongated  and  tortuous  without  there  being  any  evidence  of  atheroma,  fatty 
degeneration,  or,  as  it  is  often  met  with  in  those  who  are  ninety  years  of  age 
and  over,  of  renal  disease.  In  all  probability  this  condition  is  due  to  the 
gradually  failing  power  of  the  muscular  walls  of  the  vessel,  and  to  the  loss 
of  support  from  the  structures  round  ;  for  it  is  most  marked  in  those  whose 
limbs  are  greatly  wasted.  Usually  it  is  associated  with  a  certain  degree  of 
fibrous  thickening,  so  that  the  vessel  is  unusually  distinct  to  the  touch,  but 
probably  this  is  to  be  regarded  as  a  compensative  hypertrophy  ;  it  is  not  the 
result  of  inflammation  or  of  unduly  high  vascular  tension. 


DISEASES  OF  VEINS 
Varicose  Veins 

Veins  are  described  as  varicose  when  they  are  habitually  distended  and 
!dilated  beyond  their  normal  size.  This  is  most  common  in  the  lower  limb 
land  in  connection  with  the  spermatic  and  hfemorrhoidal  plexuses  (varicocele 
and  hsemorrhoids),  but  it  may  occur  in  any  part  of  the  body. 

Causes. — Varicose  veins  are  caused  either  by  an  increase  in  the  blood- 
pressure,  or  by  a  diminished  power  of  resistance  in  the  walls,  or  by  both 
together. 

Increased  blood-pressure  by  itself  may  give  rise  to  the  most  extreme 
degree  of  varicosity,  as  seen  in  cases  in  which  the  inferior  vena  cava  has  been 
obstructed,  and  the  front  and  sides  of  the  abdomen  are  covered  with  tortuous 
masses  of  dilated  veins,  studded  with  pouches  in  all  directions.  More  fre- 
quently, however,  although  it  helps,  as 


in  pregnancy,  heart  disease,  &c.,  it  is 
only  one  of  the  exciting  causes,  and 
perhaps  not  the  most  important. 

Diminished  power  of  resistance  is 
produced  in  various  ways.  Occasionally 


I  vein  becomes  (and  remains)  varicose  Fig.  41.— Varicose  veins, 

ifter  some  strain.    In  other  instances 

ihe  wall  is  weakenened  by  inflammation,  or  suddenly  loses  some  support  to 
;vhich  it  has  been  accustomed.  Sometimes,  as  varicose  veins  are  distinctly 
lereditary,  there  may  be  a  congenital  defect  of  structure,  but  probably  in  the 
;reat  majority  of  instances  the  deficiency  is  really  due  to  the  feeble  develop- 
nent  of  the  muscular  coat,  and  to  its  being  easily  tired  out.  Varicose  veins 
ire  especially  common  in  those  in  whom  the  circulation  is  weak  and  the 
vascular  tone  defective.  Long-standing  obstruction,  or  any  other  cause  that 
iutails  upon  the  muscular  coat  an  unusual  degree  of  strain  for  an  unusual 
ength  of  time,  leads  either  to  hypertrophy  (as  in  a  simple  case  of  obstruction 
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of  the  vena  cava) ;  or,  if  the  nutrition  is  feeble,  to  dilatation  with  thinning 
in  some  parts,  and  fibrous  thickening  (so  that  the  walls  become  firm  and 
inelastic)  in  others. 

Varicose  veins  are  rarely  met  with  in  children  ;  after  pubei'ty  they  become 
more  common  up  to  middle  life,  and  then  again  the  tendency  diminishes.  In 
spite  of  the  effects  of  pregnancy,  men  are  said  to  be  more  liable  to  them  than 
■women,  and  those  especially  whose  occupations  entail  long  standing  or  very 
great  and  sudden  muscular  exertion. 

The  internal  saphena  vein  suffers  with  exceptional  frequency,  from  its 
length,  the  effects  of  gravity,  the  small  amount  of  support  it  receives,  as  it 
lies  outside  the  deep  fascia,  and  the  amount  of  blood  discharged  into  it  from 
the  deep  muscular  and  inter-muscular  veins.  The  narrowing  of  the  saphenous 
opening  is  probably  of  no  importance.  Sometimes  the  whole  length  is 
involved,  more  often  only  parts  of  it  here  and  there,  the  hitermediate  portions 
being  altogether  normal ;  or  the  main  trunk  may  be  intact  and  the  branches 
varicose,  or  only  the  minute  tributaries,  the  venules  in  the  skin,  dilated.  The 
deep  veins  of  the  leg  (but  not  those  of  the  thigh),  are  often  affected  to  a 
greater  extent  than  the  superficial  ones,  and  the  disease  may  commence  in 
them ;  very  often  it  shows  itself  first  where  the  two  sets  of  branches  com- 
municate with  each  other.  The  external  saphena  suffers  almost  as  often, 
and  not  unfrequently  the  whole  of  the  foot  or  ankle  is  covered  with  a  network 
of  tortuous  dilated  vessels,  running  apparently  indiscriminately.  In  other 
parts  of  the  body  (except  in  connection  with  the  testes,  labia,  and  rectum) 
varicose  veins  are  rarely  seen  unless  there  is  obstruction  of  one  of  the  great 
trunks. 

Varicose  veins  are  not  only  dilated,  but  lengthened  and  thrown  into  loops 
and  curves.  In  some  places  the  walls  are  immensely  thickened  by  the  fresh 
development  of  fibrous  tissue,  so  that  when  the  vessels  are  cut  across  they 
remain  gaping  widely  open  with  little  or  no  tendency  to  contract.  In  other 
parts  they  are  thinned  and  stretched,  and  so  twisted  up  together  that  they 
form  an  ill-defined  spongy  swelling  resembling  cavernous  tissue.  The  valves 
have  often  disappeared  altogether  or  are  reduced  to  shreds,  which  have  no 
power  of  preventing  regurgitation  or  supporting  the  column  of  blood.  The 
skin  is  sometimes  thickened,  but  more  frequently  it  grows  thinner  and 
thinner  until  the  vein  almost  protrudes  through  it,  and  even  the  bones 
beneath  may  be  grooved  and  cut  into  deep  channels  by  the  persistent 
pressure. 

Symptoms. — Varicose  veins,  so  long  as  the  circulation  and  nutrition  are 
good,  give  rise  to  very  little  inconvenience,  merely  a  sense  of  aching  or  of 
weight  after  exercise.  Occasionally,  possibly  because  a  nerve  is  pressed  upon, 
there  is  more  acute  pain,  and  it  is  believed  that  deep-seated  muscular 
varices  are  sometimes  the  cause  of  painful  cramps.  The  diagnosis  rarely . 
presents  any  difficulty,  the  colour,  shape,  distribution,  and  the  difference  in 
tension  according  to  position  are  sufficiently  characteristic.  There  may  be 
a  distinct  impulse  in  coughing,  especially  when  the  upper  part  of  the  internal 
saphena  is  dilated,  and  it  is  said  that  this  condition  may  simulate  femoral 
hernia. 

If,  however,  from  any  cause — age,  ill-health,  over-exertion,  fatigue,  &c.-— 
the  circulation  begins  to  flag,  the  dilatation,  the  enormous  weight  of  the  column 
of  blood,  greatly  increased  in  diameter  and  unbroken  by  valves,  and  the  loss 
of  vascular  tone,  soon  produce,  or  help  to  produce,  much  more  serious  effects. 
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Chronic  congestion,  -with  oedema  and  more  or  less  thickening  and  hypertrophy 
of  the  connective  tissue  of  the  part,  is  the  first  thing  to  happen.  The  red 
blood-corpuscles  escape  through  the  walls  and  cause  deep  pigmentation.  The 
general  nutrition  of  the  tissues  fails,  chronic  ulcers  form,  trivial  injuries  are 
not  repaired,  but  leave  behind  them  persisting  sores  ;  the  skin  becomes 
irritated  and  eczematous,  and  at  last — not  so  much  because  of  the  varicose 
veins  themselves  as  because  of  the  general  failure  of  the  circulation  of 
which  they  are  but  one  of  the  signs — the  whole  limb  becomes  more  or  less 
affected. 

Thrombosis  is  an  exceedingly  common  complication,  the  blood  coagulating 
in  one  of  the  outlying  parts  ;  sometimes  the  clot  is  absorbed,  more  frequently 
it  becomes  organised  or  undergoes  degeneration.  Phleboliths  produced  in 
this  way  can  nearly  always  be  found  in  the  prostatic  plexus.  Occasionally  the 
skin  over  the  vein  gives  way.  and  very  serious  h;Bmorrhage  results. 

Treatment. — 1.  Palliative.  All  obstruction  must  be  removed  as  far  as 
possible.  Tight  garters  are  exceedingly  injurious.  In  pregnancy  the  patient 
must  rest  as  much  as  possible,  or  as  is  consistent  with  health,  and  wear  a 
bandage  or  a  stocking  both  during  and  for  some  time  afterwards.  The  bowels 
must  be  kept  well  open,  and  long  standing  and  excessive  walking  avoided, 
although  a  reasonable  amount  of  exercise,  stopping  short  of  fatigue,  is 
decidedly  beneficial. 

If  the  varix  has  made  its  appearance  suddenly  after  exertion,  the  walls 
of  the  vein  must  be  carefully  protected  from  strain  for  some  considerable 
time.  The  limb  should  be  kept  at  rest,  in  the  horizontal  position,  for 
two  or  three  weeks,  according  to  the  size  of  the  vein,  and  then  carefully 
supported. 

In  the  majority  of  cases  all  that  can  be  done  is  to  caution  the  patient 
igainst  the  evil  effects  of  standing,  &c.  ;  maintain  the  general  health  by 
means  of  tonics,  combined  with  good  food,  fresh  air,  and  a  fair  amount  of 
jxercise,  and  supply  some  kind  of  support.  Silk  anklets,  elastic  stockings, 
md  the  appliances  generally  in  use,  serve  the  purpose  for  which  they  are 
ntended  very  ill :  they  produce  the  maximum  of  constriction  when  first 
ipplied,  and  then  each  week  relax  more  and  more  until  replaced ;  they  are 
isually  much  too  tight,  and  generally  cause  considerable  wasting  of  the 
nuscles.  If  worn  once  the  limb  becomes  so  used  to  their  pressure  that  the 
)atient  can  hardly  be  induced  to  leave  them  off.  Bandages  of  thin  tlannel, 
lomet,  or  perforated  rubber,  are  much  better,  as  they  can  be  put  on  with 
ust  sufficient  pressure  and  no  more,  instead  of  an  iron  rule  being  followed 
u  all  cases  alike. 

Upward  friction  and  massage  should  be  practised  every  night  when  the 
ppliance  is  removed.  If  bleeding  threatens,  the  part  should  be  well  ban- 
iaged  and  kept  at  rest  ;  if  it  breaks  out  (the  usual  situation  is  the  lower 
liird  of  the  leg)  the  limb  must  be  raised  at  once.  The  hemorrhage  is 
xceedingly  profuse,  but  it  comes  from  the  proximal  or  cardiac  end,  and 
aising  the  limb  stops  it  instantaneously.  If  inflammation  sets  in  and  the 
eins  become  hard  and  painful,  showing  that  they  are  filled  with  clots,  the 
atient  should  be  confined  to  bed,  the  limb  placed  in  a  slanting  position 
n  a  leg-rest,  and  covered  with  lead  lotion. 

2.  Radical. — In  a  certain  number  of  cases  the  radical  cure  may  be  tried, 
-s  a  rule  it  is  only  advisable  where  the  superficial  veins  are  concerned,  and 
'here  the  part  involved  is  limited  in  extent.    Sometimes,  however,  it  is 
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beneficial  in  cases  of  varicose  ulcer,  in  wliich  the  persistence  of  the  sore- 
appears  to  be  dependent  upon  the  vein,  I  have  known  an  ulcer  heal  while 
the  patient  was  in  bed  recovering  from  the  operation,  and  remain  sound  for 
fifteen  years  afterwards,  although  previously  it  was  always  relapsing. 

The  choice  lies  between  acupressure  (with  or  without  subcutaneous 
division),  ligature  and  excision. 

(a)  Acupressitre.- — This  is  performed  by  passing  a  flat  needle  beneath  the 
vein,  while  it  is  pinched  up  with  the  finger  and  thumb,  and  then  twisting 
a  figure-of-eight  suture  over  the  ends,  protecting  the  skin  beneath  by  means 
of  a  piece  of  bougie  or  quill.  The  needles  should  be  about  three-quarters  of 
an  inch  apart,  and  the  vein  may  be  divided  subcutaneously  with  a  tenotomy- 
knife  between  them.  They  should  not  be  left  in  for  more  than  a  week,  and  if 
any  inflammation  occurs  this  time  should  be  shortened.  Failure  is  not  infre- 
quent and  there  is  always  the  risk  of  transfixing  the  vein. 

(h)  Ligature. — A  small  incision  is  made  over'  the  vessel,  an  aneurysm- 
needle  passed  round  it  and  threaded  with  catgut.  The  ligature  left  when 
the  needle  is  withdrawn  is  tied  and  the  ends  cut  short.  This  method  may 
be  combined  with  the  former,  ligatures  being  placed  in  the  intervals  between 
the  pins. 

(c)  Excision. — This  is  by  far  the  most  effective  method,  but  it  is  only 
suited  to  a  very  limited  number  of  cases.  The  skin  is  reflected  from  off  the 
vein,  the  incision  being  as  far  as  possible  longitudinal ;  the  vessel  is  carefuUy 
isolated  from  the  surrounding  tissue,  a  double  ligature  (catgut)  is  placed 
round  it  at  each  end  and  round  each  branch,  and  the  whole  intervening 
portion  excised.  Where  any  great  length  of  vein  is  involved  this  is,  of 
course,  impossible,  but  the  comparatively  isolated  bunches  of  veins  that  are- 
frequently  met  with  on  the  inner  side  of  the  lower  third  of  the  thigh  can  often 
be  treated  very  satisfactorily. 

Theombosis 

A  thrombus  is  a  clot  that  develops  inside  the  heart  or  one  of  the- 
vessels  during  life.    It  is  distinguished  from  a  post-mortem  coagulum  by  i 
the  fact  that  it  is  drier,  harder,  less  elastic,  and  distinctly  adherent  to  the 
interior. 

Eed  thrombi  are  formed  in  stagnant  blood,  white  ones  in  that  which  is  I 
still  circulating.    The  former  are  uniform  all  through,  the  latter  are  built  up  I 
in  strata,  some  of  which  are  more  coloured  than  others.    Very  often  the  two  I 
occur  side  by  side,  a  white  one  forming  first  and  gradually  blocking  up  the 
passage  until  suddenly  coagulation  becomes  complete.  | 

Causes. — Thrombosis  is  due  either  to  some  alteration  in  the  wall  of  the  I 
vessel,  to  some  change  in  the  blood,  or  to  both  causes  together.    It  occurs  fl 
chiefly  in  those  parts  in  which  the  circulation  is  most  feeble,  begimiing,  for  1 
example,  in  the  dilatations  of  varicose  veins,  or  behind  valves  ;  where,  on  the 
other  hand,  the  stream  is  rapid  and  forcible,  as  Fin  ^the  central  part  of  an 
aneurysm,  it  may  be  delayed  for  a  great  length  of  time. 

(a)  The  least  change  in  the  condition  of  the  lining  membrane  is  sufficient,  > 
whether  c'.ue  to  injury,  inflammation,  or  degeneration.  The  blood-plates  are  j 
deposited  at  once  upon  any  surface  that  is  not  perfectly  healthy,  and  then  ' 
the  fibrin  begins  to  collect.  Foreign  bodies  introduced  into  the  blood-stream  ; 
naturally  cause  this  at  once.    Stagnation  very  probably  acts  in  the  same  way. ; 
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n  typhoid,  advanced  phthisis,  and  other  exhausting  diseases  it  is  not  uncom- 
Qon  for  clots  to  form  quietly,  without  any  injury  or  indammation,  in  the 
eins  of  the  lower  extremities.  These  apparently  commence  behind  the 
alves,  in  the  layer  of  blood  that  under  such  conditions  remains  stagnant 
here,  the  endothelium  of  the  lining  membrane  losing  its  vitality  for  want 
if  a  fresh  supply,  and  causing  the  blood  in  contact  with  it  to  coagulate. 
levy  possibly,  however,  in  these  conditions  the  composition  of  the  blood  is 
iltered  too. 

{b)  It  is  an  undoubted  fact  that  certain  conditions  of  the  blood  greatly 
avour  coagulation,  and  also  that  certain  substances  introduced  into  the  blood 
including  the  fluids  squeezed  from  some  of  the  organs  of  the  body)  cause 
general  intravascular  clotting,  but  the  extent  to  which  this  takes  place  in 
lisease  is  quite  unknown.  In  various  forms  of  septic  poisoning  distant  throm- 
)Osis  is  not  uncommon,  possibly  owing  to  the  destruction  of  blood-plates  or 
iolourless  corpuscles,  especially  as  there  is  usually  at  the  same  time  failure 
n  the  force  and  vigour  of  the  circulation  ;  but  the  subject  requires  further 
nvestigation . 

Thrombosis  in  arteries  is  rare  except  as  a  result  of  injury,  inflammation, 
)r  atheroma  ;  in  veins,  on  the  other  hand,  it  is  exceedingly  common,  occur- 
"ing  both  as  a  primary  aft'ection  and  secondary  to  injury  or  phlebitis  ;  in 
sapillaries  it  can  only  occur  when  the  wall  of  the  vessel  is  gravely  injured  or 
jictually  killed. 

I  Tlie  chantjcs  that  thrombi  undergo  vary  according  to  their  locality  and 
ause. 

Venous  thrombi  occasionally  continue  to  spread  towards  the  heart,  until 
.t  length  they  meet  with  a  vessel  in  which  the  current  is  too  rapid.  In  this 
?ay  continuous  clots  of  immense  length  may  be  formed,  spreading  througli 
eins  of  larger  and  larger  size,  until  at  last  the  rounded  end  projects  through 
i  side  opening  into  the  cavity  of  one  of  the  largest.  Here  it  may  stop 
nd  do  no  further  harm,  or  it  may  be  broken  ofi"  and  form  an  embolus, 
r,  if  the  current  fails  in  strength  from  any  cause,  it  may  reach  the  heart 
tself.  This  is  especially  likely  to  occur  when  they  originate  from  poisoned 
rounds. 

1.  Resolution  is  not  uncommon.  Large  masses  of  coagulated  blood  may 
lelt  away  and  disappear  within  twenty-four  hours,  as  is  seen  not  unfre- 
uently  in  the  rapid  cure  of  aneurysm  by  means  of  Esmarch's  bandage.  If 
ley  last  over  this  they  are  usually  permanent.  What  becomes  of  the  clot, 
ow  it  vanishes,  is  not  known  ;  of  course  the  channel  is  completely 
3stored. 

2.  Organisation. —  This  takes  place  in  the  same  way  as  in  an  artery: 
^mph  pours  out  from  all  the  minute  vessels  around,  and  gradually  replaces 
le  clot.  Whether  the  endothelial  cells  or  the  white  corpuscles  in  the  cir- 
ilating  blood  help  or  not,  is  uncertain.  Then  fresh  vessels  form  :  fibroblasts 
3velop  along  their  course,  and  gradually  the  clot  and  the  walls  of  the  vein, 
■e  welded  together  into  a  mass  of  fibrous  tissue.    In  many  cases  the  cavity 

obliterated ;  sometimes,  however,  capillaries  communicating  with  the 
men  of  the  vessel  above  and  below  enlarge  and  form  a  direct  connection 
;ain  ;  or  the  clot  shrinks  to  one  side  and  leaves  part  of  the  channel  free.  At 
>y  rate  it  is  not  unusual  to  find,  after  some  long  period,  that  a  blocked  vein 
■comes  pervious  again,  a  few  strands  of  fibrous  tissue  being  left  across  the 
terior,  or  clinging  to  one  side  of  it,  showing  the  fate  of  the  obstruction.  In; 
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the  case  of  aneurysms  in  which  there  is  often  an  enormous  thickness  of 
laminated  clot,  organisation  is  a  very  slow  proceeding,  accompanied  by 
shrinking  and  fatty  degeneration, 

3.  Degeneration. — Large  thrombi  in  the  interior  of  a  vein  gradually 
become  softer  and  softer  in  the  centre,  turning  from  red  to  yellow,  and  yellow 
to  white,  until  they  are  filled  with  a  fluid  at  first  sight  not  unlike  pus,  but  in 
reality  consisting  merely  of  caseating  debris.  The  outer  walls  in  contact  with 
the  still  circulating  blood  usually  form  a  firm  casing ;  occasionally  they  break 
down,  and  then  the  liquid  contents  are  poured  into  the  blood-stream,  causing 
minute  embolisms,  and  the  thrombus  is  said  to  be  canalised. 

Sometimes,  especially  in  the  case  of  the  small  thrombi  forming  behind 
the  valves  in  veins,  and  in  the  prostatic  plexus,  calcareous  degeneration  occurs 
Instead,  and  what  are  known  as  jjhleholiths  are  formed — small  rounded  and 
often  pedunculated  masses,  enclosed  in  a  fibrous  sheath,  and  consisting 
mainly  of  phosphate  of  lime,  with  small  quantities  of  sulphate  of  lime  and  of 
potash. 

4.  Infective  softening. — If  the  micrococci  of  suppuration  gain  access  to 
the  clot,  either  through  a  local  wound,  through  the  wall  of  the  vessel,  or 
through  the  circulating  blood,  it  becomes  soft  and  breaks  down  into  a  fluid 
apparently  of  the  same  character,  but  in  reality  altogether  different.  Each 
fragment  of  the  blood  that  enters  into  the  current  carries  with  it  the  germs 
of  suppuration  ;  wherever  it  becomes  impacted,  it  cuts  off  the  blood-supply, 
lowers  the  vitality  of  the  tissues  and  renders  them  incapable  of  resisting  the 
assault  of  the  organisms  it  has  brought  with  it ;  in  other  words,  each  embolus 
becomes  the  starting-point  of  a  pyfemic  abscess. 

Consequences. — 1.  Inflammation.  Every  thrombus  causes  a  certain 
degree  of  inflammation  of  the  wall,  so  that  if  the  vessel  is  superficial,  the 
skin  over  it  becomes  red  and  tender  and  the  soft  cellular  tissue  around 
infiltrated  with  lymph.  If  the  cause  is  not  an  infective  one,  this  ends  in 
organisation  and  repair,  clearing  up  as  the  thrombus  does  ;  if,  on  the  other 
hand,  it  is  infective,  suppura'tive  arteritis  or  phlebitis  follows,  as  the  case  I 
may  be. 

2.  Obstruction, — This  difi'ers  very  much   according  to   the  size  and 
importance  of  the  vessel.    In  the  case  of  an  artery  the  pulse  ceases  at  once  1 
and  the  limb  below  becomes  pale,  numbed,  and  powerless  ;  even  gangrene  f 
may  set  in  (the  dry  form)  if  the  collateral  circulation  is  not  good.    When  a, 
comparatively  small  vein  is  involved,  there  is  little  or  no  difficulty  to  the 
return  of  blood,  owing  to  the  free  anastomosis  in  most  parts  of  the  body ;  but 
when  it  is  an  important  one,  such  as  the  iliofemoral,  and  any  length  of  it  is 
obstructed,  the  consequences  may  be  very  serious.    Tliis  is  of  common  occur- 
rence after  parturition  (phlegmasia  albadolens);  the  limb  becomes  tense,  white,  i 
and  painful,  the  vein  can  be  felt  as  a  hard  knotted  cord,  and  the  weight  is  sd 
great  that  the  patient  can  hardly  move  the  part.    Sometimes  this  clears  up' 
within  a  very  short  time,  the  clot  apparently  melting  away.    More  frequeutl}| 
recovery  is  only  partial ;  the  thrombus  becomes  organised  and  either  shrinks! 
to  the  wall  of  the  vessel,  or  is  perforated  by  small  anastomotic  veinlets,  so  thai; 
the  chamiel  is  opened  up  again  more  or  less  completely.    Occasionally  i 
persists  without  yielding  at  all,  and  then,  especially  if  the  lymphatics  an,  i, 
involved  as  well,  a  condition  of  what  is  known  as  solid  oedema  sets  in,  oftei: 
ending  in  what  is  practically  elephantiasis.    The  skin  and  the  cellular  tissuii 
become  enormously  and  irregularly  thickened  by  the  growth  of  fibrous  tissue  ■ 
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the  natural  texture  of  the  part  is  lost,  and  the  weight  may  be  so  great  that 
the  patient  is  almost  unable  to  lift  it. 

In  cases  in  which  the  anastomotic  circulation  is  more  free,  as  when  the 
inferior  vena  cava  is  obstructed  by  a  thrombus,  the  collateral  veins  become 
hypertrophied,  so  that  the  skin  over  the  front  and  sides  of  the  abdomen  is 
covered  with  great  tortuous  masses.  At  first,  perhaps,  this  compensates,  but 
when  the  obstructed  vein  is  as  important  as  the  one  mentioned,  it  rarely 
suffices  for  long,  dilatation  soon  begins,  the  limbs  become  oedematous  and 
swollen,  the  nutrition  fails  and  chronic  ulcers  appear. 

Finally,  if  spreading  thrombosis  occurs  over  a  large  area  and  involves  the 
orifices  of  collateral  branches,  moist  gangrene  is  very  likely  to  ensue. 

3.  Embolism  has  been  already  mentioned  as  one  of  the  remote  conse- 
quences of  thrombosis.  It  nearly  always  originates  from  venous  thrombi 
and  affects  first  the  pulmonary  circulation,  but  it  may  originate  in  tlifi 
portal  system.  The  consequences  depend  upon  the  size  and  the  nature  of 
the  embolus. 

Embolism 

Embolism  is  the  impaction  in  some  part  of  the  blood- stream  of  a  sub- 
stance which  from  its  size  or  nature  cannot  be  driven  farther ;  the  substance 
itself  is  an  embolus. 

Emboli  are  derived  from  many  different  sources.  A  fragment  of  a  throm- 
bus is  one  of  the  most  common.  An  end  may  be  bodily  torn  off,  especially 
if  it  projects  through  a  side  opening  into  the  cavity  of  a  larger  vein  ;  or  the 
whole  clot  may  undergo  decay  and  disintegration,  so  that  a  mass  of  soft 
debris  is  discharged  into  the  circulation  at  once.  Vegetations  are  occasion- 
ally swept  oft"  from  the  cardiac  valves,  or  calcareous  or  caseous  fragments  from 
an  atheromatous  ulcer.  Malignant  growths  (especially  carcinomata)  some- 
times perforate  the  walls  of  veins,  and  sprout  into  the  interior.  Abscesses, 
whether  due  to  pyogenic  or  tubercular  organisms,  may  do  the  same,  the  coats 
of  the  vessels  gradually  softening  imtil  the  endothelium  ruptures  without  any 
protecting  thrombus  having  been  formed.  Liquid  fat  is  often  forced  into  the 
blood-stream  in  cases  of  fracture,  and  in  exceptional  instances  many  other 
substances,  even  parasites,  find  their  way  in. 

Embolism  may  occur  either  in  the  systemic  or  the  pulmonary  arteries,  or 
in  the  portal  vein,  the  embolus  originating,  as  a  rule,  in  the  venous  system 
or  the  heart,  and,  of  course,  following  the  direction  of  the  circulation. 
Wherever  it  originates,  it  is  swept  along  until  it  meets  with  some  vessel 
too  small  for  it  to  pass  through.  Usually  this  corresponds  to  the  point  of 
bifurcation.  Then,  if  it  is  liquid,  it  splits  up  into  finer  ones  ;  if  soft  and 
yielding,  like  a  recent  clot,  it  moulds  itself  to  the  interior  ;  and  if  hard  and 
I'igid  it  becomes  fixed  and  completes  the  obstruction  by  causing  coagulation 
around. 

The  immediate  result  is  to  stop  the  current  ■  through  that  branch.  How 
this  affects  the  area  it  supphes  depends  upon  the  size  and  nature  of  the 
embolus,  and  the  perfection  of  the  collateral  circulation. 

Instant  death  may,  of  course,  ensue  if  one  of  the  large  branches  of  the 
pulmonary  artery  is  blocked,  or  the  middle  cerebral.  In  other  cases,  however, 
every  attempt  is  made  to  keep  up  the  full  supply  of  blood  through  the  col- 
lateral branches. 
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a.  If  these  are  fairly  abundant  and  healthy,  so  that  dilatation  is  possible, 
no  ill-result  ensues ;  there  is  a  temporary  blanching  of  the  part,  the  pulse 
fails  below  and  it  feels  cold  and  numb,  but  this  soon  passes  off  and  is  fol- 
lowed by  transient  hyperemia,  in  which  all  the  vessels  share.  Later  this 
general  enlargement  of  the  collateral  supply  gradually  narrows  itself  down  to 
one  or  two  of  the  shortest  and  straightest  routes,  and  everything  is  restored 
to  its  natural  condition. 

b.  If,  on  the  other  hand,  either  dilatation  is  impossible,  or — as  for  example 
in  the  case  of  the  retina — there  is  no  collateral  circulation,  the  part  gradually 
becomes  starved  out  and  dies.  If  it  is  in  the  interior  of  the  body  it  undergoes 
fatty  degeneration  ;  if  it  is  on  one  of  the  extremities,  dry  gangrene. 

c.  In  certain  organs  (the  lungs  and  kidneys  in  particular)  what  is  known 
as  infarction  occurs.  The  collateral  circulation  is  not  sufficiently  good  to 
mamtain  the  full  blood-pressure,  but  yet  is  developed  to  a  certain  extent ;  the 
blood  pours  into  the  aniemic  area  (e.g.  from  the  capsular  vessels  in  the  kidney), 
with  sufficient  strength  to  fill  the  capillaries,  but  not  sufficient  to  maintain 
its  course.  As  a  result  all  the  minute  vessels  become  engorged,  stasis  sets 
in,  the  walls  of  the  capillaries  perish,  the  red  blood-corpuscles  pass  through 
and  fill  all  the  interstices,  and  practically,  at  length,  the  whole  area  is  abso- 
lutely solid  with  blood,  forming  what  is  known  as  a  hcemorrhagic  infarct. 
In  the  lungs  this  is  seen  in  its  most  characteristic  form,  a  conical  mass  of 
tissue,  black  and  as  hard  as  it  can  be  ;  the  base  of  the  cone  abutting  in  the 
pleura,  the  apex  corresponding  to  the  embolus,  and  the  size  depending  upon 
that  of  the  blocked  vessel.  In  the  case  of  an  ordinary  non-infective  embolus 
this  slowly  undergoes  fatty  degeneration,  a  zone  of  hypertemia  forming 
round  it,  and  the  lymph-corpuscles  invading  it  from  the  exterior,  and  quietly 
absorbing  it  until  nothing  but  a  depressed  cicatrix  is  left. 

The  effect  of  an  embolus,  however,  depends  not  only  upon  its  size  and 
the  arrangement  of  the  blood-vessels,  but  upon  its  nature.  So  long  as  it  is 
absolutely  unirritating  (the  fragment,'for  example,  of  a  simple  thrombus),  the 
inflammation  it  excites  is  merply  sufficient  to  cause  organisation  of  the  clot 
that  forms  round  it,  and  seal  it  to  the  side.  In  ulcerative  endocarditis,  how- 
ever, the  vegetations  that  are  detached  from  the  valves  are  often  so  irritating 
that  the  walls  of  the  arteries  in  which  they  are  impacted  become  soft  and 
yield  before  the  blood-pressure,  so  that  an  aneurysm  is  formed.  And  in  sup- 
purative phlebitis,  when  pyogenic  micro-organisms  have  gained  access  to  the 
interior  of  the  clot,  and  have  caused  it  to  break  down  into  a  puriform  infective 
fluid,  the  consequences  are  more  serious  still.  Wherever  the  debris  is  carried, 
it  brings  with  it  infective  germs,  which  find  in  the  engorged  and  lifeless  mass 
of  tissue  the  soil  that  suits  them  best ;  as  a  result  the  whole  affected  area 
melts  away  at  once  into  the  most  intensely  infective  pus,  and  a  true  pyemic 
abscess  is  developed. 

Inflammation  of  Veins 

Inflammation  of  veins  may  begin  either  in  the  tissues  round  (periphlebitis) 
or  in  the  interior  from  the  endothelial  surface.  It  is  nearly  always  acute ; 
the  chronic  form,  corresponding  to  the  atheromatous  degeneration  of  arteries, 
is  seldom  met  with  except  in  the  thick-walled  dilatations  of  varicose  veins, 
and  owing  to  the  difference  in  the  blood-pressure,  does  not  possess  the  same 
degree  of  significance. 
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1.  Simple  Acute  Phlebitis 

This  is  due  either  to  injury  (ligature,  contusion,  &c.),  the  presence  of  a 
thrombus,  or  to  some  morbid  condition  of  the  blood,  of  which  gout,  rheuma- 
tism and  syphilis  are  the  best  known.  If  a  thrombus  is  not  already  present, 
one  is  formed  as  soon  as  the  inflammation  begins  to  affect  the  endothelial 
lining. 

The  changes  that  take  place  are  those  already  described  in  thrombosis  ; 
the  wall  of  the  vein  becomes  thickened,  softened,  and  more  vascular,  a  greater 
amount  of  lymph  is  poured  out,  the  endothelium  changes  in  appearance, 
though  whether  it  takes  an  active  share  in  the  production  of  the  exudation 
is  not  known,  and  the  thrombus  itself,  the  coats  of  the  vein,  and  the  tissues 
around  it  are  infiltrated  with  masses  of  lymph-corpuscles.  The  effect  is  the 
same  whether  the  thrombus  is  primary  and  the  cause  of  the  inflammation, 
or  whether  it  is  secondary,  the  attack  beginning  from  the  outside  as  peri- 
phlebitis. 

As  soon  as  the  irritation  subsides  the  lymph  is  in  part  absorbed  and  in 
part  converted  into  fibrous  tissue.  The  thrombus,  as  already  described,  may 
either  be  absorbed,  imdergo  organisation,  or  decay  in  the  centre  and  ulti- 
mately be  canalised.  Sometimes  the  cavity  of  the  vein  is  restored  com- 
pletely, more  frequently  it  is  obliterated  for  a  time,  and  then  subsequently, 
as  the  clot  is  organised  or  canalised,  regains  its  normal  shape  and  size  to  a 
greater  or  less  extent. 

Symptoms. — When  the  vein  is  superficial  it  can  be  felt  as  a  hard,  knotted 
cord,  standing  out  under  the  skin  and  surrounded  by  inflamed  cellular  tissue. 
It  is  exceedingly  tender  to  the  touch,  but,  unless  the  periphlebitis  is  very 
acute,  and  the  vein  quite  under  the  surface  (as  in  the  case  of  a  varicose 
internal  saphena)  the  skin  is  seldom  much  reddened.  There  is  often  a  very 
considerable  degree  of  pain  and  stiflhess,  especially  on  movement,  or  when 
the  limb  is  allowed  to  hang  down ;  and  sometimes  there  is  very  considerable 
constitutional  disturbance.  In  the  case  of  the  deeper  veins  the  diagnosis 
chiefly  rests  upon  the  deep-seated  hardness  and  tenderness,  the  peculiarly 
clumsy  appearance  of  the  part,  the  sense  of  weight  and  pain  when  the  limb 
is  allowed  to  hang  down,  the  relief  as  soon  as  it  is  raised,  and  the  evident 
distension  of  the  more  superficial  vessels.  Generally  a  certain  amount  of 
superficial  oedema  can  be  detected  on  the  distal  side  of  the  obstruction, 
round  the  malleoli,  for  example,  in  cases  of  phlebitis  of  the  deep  veins  of  the 
leg. 

Gouty,  rheumatic,  and  syphilitic  phlebitis  can  only  be  distinguished  by 
the  other  symptoms  that  accompany  these  disorders ;  they  have  no  certain 
distinctive  character  of  their  own,  although  the  gouty  variety  is  occasionally 
metastatic.  They  all  have  a  decided  tendency  to  symmetry,  they  affect  the 
superficial  vems  rather  than  the  deep  ones,  and  the  lower  limbs  much  more 
frequently  than  the  upper.  Recurrence  is  exceedingly  common  in  the  gouty 
variety,  and  may  continue  in  the  syphiUtic  iform  all  through  the  secondary 
period,  but  it  is  seldom  that  permanent  obliteration  is  caused  by  either. 

Treatment. — Eest  is  absolutely  essential  until  at  least  all  trace  of  inflam- 
mation and  tenderness  has  disappeared.  Serious  extension  of  the  thrombus 
and  detachment  of  outlying  fragments,  causing  embolism,  are  rare  accidents, 
considering  the  very  large  number  of  cases  of  phlebitis  of  varicose  veins  of  the 
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leg,  but  they  do  happen  occasionally,  and  every  precaution  must  be  taken  to 
avoid  them. 

Elevation  is  no  less  essential  for  the  sake  of  the  return  circulation  and  to 
relieve  tension.  Cold  lead  lotion,  as  a  rule,  causes  the  inflammation  to  sub- 
side within  a  few  days ;  but  in  cases  of  gout,  and  where  the  arteries  are 
atheromatous,  belladonna  (equal  parts  of  the  extract  and  glycerine)  and 
warmth  should  be  used  instead.  The  bowels  should  be  kept  well  open  ;  the 
diet  should  be  light,  without  stimulants,  and  if  there  is  any  evidence  of  gout, 
rheumatism,  or  syphilis,  appropriate  remedies  should  be  employed. 

Afterwards,  when  all  the  inflammation  has  subsided,  the  patient  may  be 
allowed  to  get  about  with  a  support,  and  if  the  leg  is  much  wasted,  or  has  a 
tendency  to  remain  cold  and  oedematous,  massage  may  be  used  to  improve 
the  circulation. 

2.  Supimrative  Phlebitis 

This,  too,  may  originate  either  as  a  periphlebitis  or  in  the  interior. 
Examples  of  the  former  are  often  seen  in  diffuse  inflammation  of  the  cellular 
tissue;  the  pyogenic  organisms  rapidly  destroy  the  coats  of  the  veins, 
spreading  along  the  loose  cellular  tissue  round  them,  and  causing  them  to 
slough  or  melt  away  into  the  purulent  fluid  that  fills  up  every  interstice.  As 
the  endothelium  is  approached  coagulation  takes  place,  and  although  the 
thrombus  shares  the  fate  of  all  the  rest  of  the  structures,  fortunately,  in  the 
vast  majority  of  cases,  it  extends  sufficiently  far  and  sufficiently  rapidly  to 
act  as  a  barrier  and  prevent  the  poison  spreading  far  and  wide  in  the  circula- 
tion. If  it  fails,  or  if  it  is  broken  down,  general  pya3mia  is  almost  certain. 
This  is  of  common  occurrence  in  acute  suppurative  osteomyelitis,  and  in  otitis 
media,  infective  inflammation  with  thrombosis  spreading  along  the  coats 
of  the  veins  into  larger  and  larger  trunks,  until  at  length  the  puriform  clot 
that  fills  the  vessel  gives  way,  and  is  scattered  all  over  the  body,  causing 
metastatic  abscesses  wherever  it  comes. 

Acute  spreading  phlebitis  of 'the  same  character,  and  ending  in  embolic 
pytemia  in  the  same  way,  may  begin  in  the  interior  of  a  vein  as  well  as  round 
it.  This,  of  course,  unless  pyaemia  has  already  developed,  can  only  take  place 
after  the  cavity  of  the  vein  has  been  opened.  Usually,  under  these  circum- 
stances the  vessel  either  collapses  at  once,  or  a  coagulum  forms  and  extends 
up  to  the  next  set  of  valves,  or  the  next  large  branch.  If,  however,  septic 
decomposition  sets  in  before  organisation  has  taken  place,  and  lends  its  aid 
to  the  micrococci  of  suppuration,  the  clot  melts  away  at  once  into  an 
infective  pimform  fluid,  and  there  is  every  chance  of  a  widespread  distribu- 
tion of  infective  emboli  all  over  the  body,  even  before  the  rest  of  the  tissues 
succumb,  or  the  difi'use  cellulitis  assumes  alarming  proportions. 
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Section  III. — Aneurysm 

An  aneurysm  is  a  circumscribed  tumour  developed  in  connection  with 
the  interior  of  an  artery  and  containing  either  fluid  or  coagulated  blood. 

Aneurysms  have  been  classified  in  various  ways  :  by  their  cause  (traumatic 
and  idiopathic  or  spontaneous)  ;  by  their  shape  (fusiform,  sacculated,  and  dis- 
secting) ;  and  by  the  share  the  wall  of  the  vessel  takes  in  their  construction 
(true  and  false).    Some  of  these  distinctions  are  very  important. 

All  aneurysms  are  in  a  certain  sense  of  the  term  traumatic,  due  either  to 
one  single  sudden  strain  or  to  the  continued  effect  of  slighter  ones  ;  but  the 
term  traumatic  aneurysm  is  reserved  for  those  causes  in  which  a  perfectly 
healthy  artery  has  been  injured  in  some  accident,  and  either  the  wall,  or  the 
cicatrix,  or  the  coagulum  that  closed  the  wound,  has  expanded  into  a  sac. 
There  is  a  very  great  difference  in  the  matter  of  prognosis  and  treatment 
between  this  variety  and  the  so-called  idiopathic  or  spontaneous  one,  in  great 
measure  if  not  entirely  the  result  of  disease. 

The  terms  sacculated  find  f  usiform  almost  explain  themselves,  the  former 
:s  applied  to  those  cases  in  which  a  pouch  is  developed  from  one  side  of  an 
irtery ;  the  latter  to  those  in  which  the  whole  circumference  of  the  artery  is 
stretched  more  or  less.  As,  for  example,  in  aneurysms  of  the  arch  of  the 
lorta,  no  distinct  line  can  be  drawn  between  the  two,  or  between  the  latter 
md  what  is  known  as  aneurysmal  dilatation.  Dissecting  aneurysm, 
m  the  other  hand,  is  a  very  distinct  variety ;  it  can  only  occur  in  the  larger 
irteries  and  results  from  an  early  rupture  of  an  atheromatous  abscess  in  the 
ivall.  If  this  occurs  before  the  coats  are  welded  together  by  inflammatory 
ixudation,  the  blood  may  make  its  way  down  between  the  layers  of  the  wall 
"or  long  distances,  and  ultimately  break  either  into  the  interior  again^  or  out- 
iide.  In  the  former  case  it  may  give  rise  for  a  short  distance  to  the  appear - 
mce  of  a  double  aorta. 

Aneurysms  used  to  be  described  as  true,  when  all  the  coats  of  the  artery 
vere  to  be  traced  in  the  wall,  or  according  to  others,  when  one  of  them  could 
)e.  This,  of  course,  is  only  possible  when  the  aneurysm  is  fusiform  in 
hape  or  exceedingly  small  in  size,  and  the  distinction  is  not  worth  main- 
aining. 

An  aneurysm  sometimes  ruptures,  suddenly  or  gradually,  producing  the 
anie  eftect  as  if  the  artery  had  given  way — an  arterial  hasmatoma.  A  diffuse 
neurysm  is  a  contradiction. 

Idiopathic  or  Spontaneous  Aneurysm 

Idiopathic  aneurysm  is  due  to  the  yielding  of -a  weakened  part  of  a  vessel 
ndor  the  influence  of  the  blood-pressure. 

Causes. — [a]  All  forms  of  inflammation  predispose  to  aneurysm  by  the  way 
1  which  they  weaken  the  wall  of  the  vessel.  Atheroma  is  the  most  common, 
specially  in  its  earlier  stages,  when  the  muscular  coat  is  infiltrated  with 
■iiiph  and  weakened,  without  as  yet  any  considerable  degree  of  degeneration. 

at  a  later  period  the  floor  of  one  of  the  ulcers  yields  and  gives  way,  the 
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adventitia  is  usually  sufficiently  thickened  by  that  time,  to  render  it  secure. 
Dissecting  aneurysm  must  of  course  be  due  to  atheroma.  Embolism  is  not 
infrequent,  especially  in  young  subjects,  not  because  of  the  obstruction  it 
causes  (for  then  aneurysm  would  frequently  follow  ligature)  but  owing  to  the 
softening  and  inflammation  of  the  vessel  at  the  injured  spot.  In  other  cases 
it  is  a  form  of  peri-ai'teritis,  either  syphilitic,  as  in  the  vessels  at  the  base  of 
the  brain,  or  suppurative,  when,  for  example,  small  aneurysms  form  on 
branches  of  the  pulmonary  artery  in  the  wall  of  phthisical  cavities. 

(6)  Injury  acts  both  as  a  predisposing  and  an  exciting  cause.  Its  effects  are 
best  seen  in  the  case  of  the  popliteal,  the  inner  and  middle  coats  of  which, 
even  when  it  is  healthy,  may  be  ruptured  by  over-extension  of  the  knee. 
Probably  one  reason  why  aneurysms  are  so  common  in  this  artery  is  that 
even  when  this  does  not  take  place,  the  walls  are  easily  injured  in  the 
constant  and  violent  flexion  and  extension  to  which  they  are  subjected.  In  a 
few  instances  an  aneurysm  has  developed  in  an  artery  that  has  been  sub- 
jected to  long-continued  compression. 

(c)  The  immediate  cause  is  the  blood-pressure.  If  the  coats  of  an  artery  are 
weakened  by  injury  or  inflammation,  they  gradually  yield  before  it,  especially 
if  it  is  raised  by  hypertrophy  of  the  left  ventricle,  Bright's  disease,  chronic 
alcoholism,  plethora  or  other  causes.  In  many  instances  the  first  commence- 
ment of  an  aneurysm  is  traced  to  some  sudden  exertion,  which  either,  as  in 
the  popliteal,  directly  ruptures  one  or  more  of  the  coats  of  the  vessel  by  over- 
extension, or  produces  practically  the  same  result  by  the  immense  increase  in 
the  blood-pressure  that  attends  sudden  and  violent  muscular  efforts. 

This  serves  to  explam  why  aneurysms  are  so  much  more  common  in  men 
than  in  women  (with  the  exception  of  those  of  the  carotid,  which  are  equally 
frequent  in  both),  and  particularly  among  those  who  are  exposed  to  sudden 
strains.  Further  it  gives  a  satisfactory  reason  for  the  extreme  frequency 
with  which  the  popliteal  artery  and  the  arch  of  the  aorta  suffer  in  comparison 
with  others. 

Aneurysms  are  most  common  between  thirty  and  fifty  years  of  age,  when 
the  arteries  are  diseased,  and  the  heart  and  the  muscular  system  have  not  lost 
their  vigour.  Soldiers  and  sailors  are  especially  liable  to  them,  partly  from 
their  occupation,  partly,  perhaps,  because  of  syphilis,  although  the  share  that 
this  takes  in  the  development  of  aneurysm  is  probably  not  a  large  one. 

Mode  of  formation. — Fusiform  and  dissecting  aneurysms  are  only  met 
with  in  connection  with  the  largest  arteries.  The  former  are  caused  by  a 
uniform  expansion  of  aU  the  coats,  so  that  the  cavity  of  the  vessel  is  increased 
in  diameter  and  somewhat  lengthened.  The  outer  coat  usuaUy  becomes 
thickened  and  strengthened  by  the  addition  of  fibrous  tissue  formed  from  the 
lymph  that  is  poured  out  in  its  interstices  ;  the  inner  may  be  unaltered, 
although  it  is  usually  in  a  more  or  less  advanced  stage  of  atheroma ;  while  the 
middle  always  degenerates,  the  muscular  fibres  becoming  farther  and  farther 
separated  from  each  other  and  ultimately  disappearing  altogether.  Dissect- 
ing aneurysm,  which  singularly  enough  is  more  common  in  women  than  m 
men,  is  rare  at  all  times,  and  is  only  met  with  in  the  aorta. 

Sacculated  aneurysm  may  arise  by  itself  from  the  side  of  a  vessel,  or  as  a . 
further  development  from  a  weakened  spot  in  the  wall  of  a  fusiform  one.  So^ 
long  as  it  is  small,  the  adventitia,  thickened  and  more  densely  fibrous  than^ 
elsewhere,  can  be  traced  over  it,  and  it  may  appear  to  be  still  lined  with; 
mtima  :  but  even  in  small  ones  the  middle  coat  is  wanting,  and  in  those  of  ^ 
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moderate  size,  and  still  more  in  large  ones,  no  distinction  of  coats  can  be 
made  out  in  any  i^art.  The  sac-wall  is  formed  of  fibrous  tissue,  partly  the 
product  of  inflammation  excited  by  the  constant  pressure,  partly  the  residue 
of  the  structures  which  it  has  displaced,  turned  on  one  side,  and  caused  to 
atrophy.  Even  bone  and  cartilage  waste  away  before  an  aneurysm,  but  as 
they  resist  longer  than  most  other  structures,  portions  of  them  are  occasion- 
ally found  in  the  wall,  projecting  into  the  sac.  The  lining  membrane  may 
be  smooth  and  shining,  or  covered  with  calcareous  plates  and  irregular  from 
atheroma,  but  it  cannot  be  separated  from  the  fibrous  wall. 

Fusiform  aneurysms  rarely  contain  any  clot,  or  at  the  most  a  small 
thrombus  formed  upon  a  projecting  calcareous  plate.  Sacculated  ones,  on 
the  other  hand,  are  seldom  quite  empty  and  may  be  completely  filled.  It 
varies  in  character  and  appearance  according  to  its  age,  and  whether  it  has 
been  formed  from  stagnant  or  circulating  blood.  The  oldest  part,  that  which 
lines  the  sac-wall,  is  hard,  dense,  and  yellowish-white ;  inside  this  are  gener- 
ally many  layers,  more  or  less  coherent,  some  coloured  and  others  not,  but 
less  firm  ;  and  inside  these  again  very  often  a  loose,  soft,  and  recent  coagulum. 
No  sharp  distinction  can  be  drawn  between  them,  although  the  extremes 
are  exceedingly  different.  The  one  is  known  as  laminated  or  active  clot, 
containing  very  few  red  corpuscles.  As  the  blood  whirls  round  in  the 
interior  the  platelets  are  whipped  out  from  it  and  deposited  upon  the  irre- 
gularities of  the  surface  until  they  are  welded  together  into  a  coherent  mass 
by  the  fibrin  that  they  form.  This  is  repeated  again  and  again,  and  layer 
after  layer  is  thrown  down,  some  quite  colourless,  others,  when  the  circula- 
tion is  slower,  containing  a  few  red  corpuscles,  until  in  successful  cases  the 
whole  interior  is  filled.  Even  when  this  does  not  happen  the  wall  is  rendered 
immensely  stronger  wherever  the  layers  are  formed,  and  as  the  size  of  the 
cavity  diminishes  the  expansive  power  of  the  blood-pressure  diminishes  too. 

The  loose  red  coagulum  formed  from  stagnant  blood  is  called  in  distinc- 
tion passive.  Its  behaviour  is  always  very  uncertain  ;  sometimes  it  melts 
away  and  disappears,  so  that  an  aneurysm  that  felt  quite  solid  one  day  may 
the  next  pulsate  as  strongly  as  ever  ;  sometimes,  on  the  other  hand,  it  shrinks 
and  becomes  organised,  or  under  the  impact  of  the  blood-stream  is  flattened 
out  into  a  coloured  lamina.  It  is  not,  therefore,  so  useless  as  its  name 
implies.  The  future  destiny  of  the  laminated  clot  cannot  be  regarded  as 
certain.  The  white  corpuscles  it  contains  undergo  fatty  degeneration  and  the 
longer  it  lasts  the  thinner  and  harder  it  becomes,  until  at  length  in  old  cases 
it  disappears  altogether,  probably  undergoing  fatty  transformation  and 
absorption.  There  is  no  proof  that  it  becomes  organised,  its  density  is  too 
great. 

Sacculated  aneurysms  may  attain  an  enormous  size  ;  not  unfrequently 
uiore  than  one  is  present,  and  in  any  case  the  heart  and  every  artery  in  the 
body  that  is  accessible  should  be  carefully  examined  before  the  treatment  is 
determined. 

Symptoms. — The  first  appearance  of  an  aneurysm  is  a  soft,  elastic,  cir- 
cumscribed and  pulsating  swelling  in  the  course  of  one  of  the  large  arteries. 
Its  features  vary  according  to  the  amount  of  clot  it  contains.  At  first  it  is 
filled  with  fluid  blood,  but  by  degrees,  as  fibrin  is  deposited,  it  becomes  firmer 
and  harder,  until  at  length  in  some  cases  it  is  absolutely  solid,  and  presents 
all  the  characters  of  a  solid  growth.  The  pulsation  varies  in  the  same  way. 
So  long  as  the  contents  are  fluid  and  the  cavity  communicates  directly  with 
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an  artery,  this  is  characteristic  ;  the  sac  becomes  tense  with  each  beat  of  the 
heart  and  expands  in  all  directions  ;  it  is  not  merely  the  lifting  up  and  falling 
down  of  the  mass,  as  when  a  solid  growth  rests  upon  the  wall  of  a  vessel,  it 
is  an  expansile  pulsation,  and  this  peculiarity  can  usually  be  recognised  at 
once  by  placing  the  fingers  one  on  either  side  of  it,  or  one  above  and  the 
other  below.  As,  however,  it  becomes  solid  this  is  lost.  At  first  there  may 
be  some  pulsation  communicated  to  the  tumour  from  its  resting  upon  the 
artery ;  but  even  this,  when  the  vessel  is  thrombosed,  disappears,  and  it 
remains  perfectly  motionless. 

The  difference  in  .the  tension,  which  is  no  less  marked  a  feature,  depends 
upon  the  same  cause.  If  the  limb  is  raised,  the  artery  contracts,  and  so  long 
as  the  contents  are  fluid  the  pulsation  and  the  tension  in  the  sac  diminish  ; 
if  it  is  allowed  to  hang  down,  the  effect  is  just  the  reverse.  If  the  artery  is 
compressed  upon  the  cardiac  side  the  pulsation  ceases,  the  tumour  shrinks  in 
size  and  may  even  become  perfectly  empty  and  collapse.  When  the  finger  is 
raised,  it  fills  again  in  two  or  three  beats,  expanding  forcibly  in  all  direc- 
tions. 

In  nearly  all  cases,  so  long  as  the  blood  circulates  through  the  cavity,  a 
bruit  is  heard  all  over  the  tumour,  synchronous  with  the  beat  of  the  heart, 
and  very  often  a  thrill  is  felt.  These,  of  course,  vary  very  greatly,  not  only 
in  different  cases,  but  at  different  times  in  the  same,  as  they  depend  upon  the 
position  of  the  orifice,  and  the  amount  and  situation  of  the  laminated  clot 
deposited  inside.  Care  must  be  taken  in  investigating  this  not  to  compress 
the  artery  against  a  subjacent  bone,  as  a  distinct  bruit  can  be  caused  in 
this  way  even  when  the  vessel  is  perfectly  healthy. 

In  internal  aneurysm,  on  the  other  hand,  or  where  the  tumour  is  inac- 
cessible, these  signs  may  be  wanting  altogether,  and  then  the  diagnosis  must 
be  made  partly  from  the  effect  upon  the  pulse,  partly  from  the  pressure 
symptoms. 

The  pulse  in  the  parts  below  is  always  modified,  the  force  of  the  heart  is 
lost  in  stretching  the  sac,  and  little  or  none  of  this  is  returned,  owing  to  the 
absence  of  elastic  recoil.  If  the  aneurysm  is  a  large  one,  especially  if  it  is 
near  the  centre  of  the  circulation,  compensative  hypertrophy  of  the  left 
ventricle  sets  in  ;  if  it  is  farther  away  the  collateral  circulation  enlarges,  but 
in  any  case  the  pulse  below  is  wanting  in  strength,  the  sphygmographic 
tracing  shows  the  wave  is  lower  and  less  marked,  and  the  tissues  beyond  are 
ill  supplied  with  blood.  In  some  instances  the  wasting  and  loss  of  strength 
produced  in  this  way  are  very  characteristic. 

An  aneurysm,  by  its  immense  and  constantly  varying  pressure,  always 
causes  a  certain  degree  of  inflammation  in  the  tissues  around.  In  most  cases 
this  is  merely  sufficient  to  develop  the  fibrous  capsule,  but  sometimes,  espe- 
cially in  the  axilla  and  the  groin,  where  the  enlargement  is  very  rapid, 
suppuration  sets  in  and  the  whole  sac  sloughs  out.  In  addition  it  often 
gives  rise  to  very  important  signs  by  the  way  in  which  it  interferes  with  the 
structures  near  it.  Bones  are  absorbed,  being  hollowed  out  or  perforated, 
as  in  the  case  of  the  sternum,  without  of  necessity  a  trace  of  inflammation ; 
cartilages  are  treated  in  the  same  way,  although  they  resist  longer ;  muscles 
become  reduced  to  flattened  fibrous  bands  ;  veins  are  obliterated ;  nerves 
stretched  and  expanded  into  ribands,  and  in  certain  situations  other  organs, 
such  as  the  oesophagus,  trachea,  or  thoracic  duct,  compressed  and  prevented 
from  working.    The  symptoms  caused  in  this  way  are  naturally  of  the  most 
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varied  character.  Intense  neuralgic  pain,  referred  to  the  distribution  of  the 
jierves  and  worse  at  night,  is  one  of  the  most  common  ;  spasmodic  contraction, 
paralysis,  wasting,  hypertesthesia,  and  alteration  in  the  electric  reaction  may 
occur.  The  sympathetic  in  the  n?ck  may  be  pressed  upon,  causing  vaso-motor 
and  pupillary  changes.  The  recurrent  laryngeal  may  be  paralysed,  giv  ng 
rise  to  a  peculiar  and  most  significant  tone  of  cough.  There  may  be  the  most 
intense  pain  from  pressure  upon  the  cords  of  the  brachial  plexus.  In  short 
there  is  scarcely  a  symptom  due  to  nerve  irritation  or  compression  that  does 
not  occur  sometimes  in  connection  with  aneurysm.  Immense  congestion, 
with  dilatation  of  the  veins,  oedema,  and  even  moist  gangrene,  may  be 
caused  by  pressure  upon  one  of  the  great  venous  trimks.  Dyspnoea  and 
dysphagia  may  occur  from  partial  occlusion  of  the  trachea  or  esophagus. 
And  even  in  some  very  rare  cases,  the  artery  itself  may  be  so  compressed  by 
the  aneurysm  springing  from  it,  as  to  cut  off  the  circulation  through  it,  and 
so  effect  a  permanent  cure. 

Progress  and  termination. — Aneurysms,  especially  fusiform  ones  that 
partake  rather  of  the  character  of  aneurysmal  dilatation,  and  those  which 
occur  in  old  people  who  lead  quiet  lives,  occasionally  last  for  many  years 
unchanged.  This,  however,  is  exceptional ;  as  a  rule,  if  left  to  themselves 
they  either  undergo  spontaneous  cure  or  prove  fatal  from  rupture  of  the  sac, 
suppuration,  pressure  upon  some  important  organ,  or,  especially  in  the  case 
of  large  thoracic  ones,  syncope. 

1.  Spontaneous  cure  may  be  produced  in  various  ways, 
(a)  The  sac  may  gradually  be  filled  with  laminated  clot,  until  at  length 
the  artery  itself  is  occluded,  or  there  is  merely  a  narrow  channel  left,  running 
down  through  the  centre  of  the  tumour.  A  certain  amount  of  active  clot  is 
present  in  all  cases  of  sacculated  aneurysm,  forming  as  it  were  in  the  eddies 
of  the  blood-stream  ;  if  this  is  diverted  from  time  to  time  into  different  direc- 
tions, so  as  to  fill  up  one  part  after  another,  or  if  the  circulation  through  it 
is  rendered  very  slow  and  uniform  by  some  accident,  such  as  the  development 
of  the  collateral  circulation,  the  pressure  of  the  aneurysm  upon  the  artery 
above,  or  the  formation  of  a  fresh  aneurysm  upon  the  same  trunk  higher  up,  it 
sometimes  happens  that  the  whole  sac  is  obliterated  and  cure  effected  (fig.  42). 

When  this  occurs  the  tumour  becomes  smaller  and  harder,  the  character- 
istic expansile  pulsation  ceases,  although,  so  long  as  the  artery  is  unobli- 
terated  it  may  be  lifted  up  and  down  with  each  beat,  and  the  bruit  and  thrill 
disappear.  At  the  same  time  the  coUateral^vessels  can  sometimes  be  detected ; 
and  not  unfrequently  their  enlargement  is  attended  with  a  certain  amount  of 
aching  pain.  Finally  the  whole  sac  shrinks  to  a  small,  hard  nodule,  sessile 
upon  the  artery. 

ih)  The  distal  orifice  of  the  sac  may  be  suddenly  plugged  by  a  detached 
h'agment  of  clot.  In  this  case  the  aneurysm  rapidly  becomes  filled  with 
stagnant  blood  which  coagulates,  forming  a  loose  soft  clot,  and  then  gradually 
shrinks  under  the  pressure  exerted  upon  it  by  the  displaced  tissues  around.  If 
the  coagulum  extends  into  the  orifice  of  the  artery,  the  cure  is  likely  to  be 
permanent,  organisation  taking  place  in  that  part  of  the  recent  clot  which  is 
in  contact  with  the  intima  of  the  vessel,  the  rest  being  ultimately  absorbed. 

Rapid  cure  of  this  kind  is  usually  attended  with  a  severe  degree  of  pain 
for  a  short  time,  the  limb  feeling  exceedingly  tense  and  full,  and  the  part 
beyond  cold  and  numbed.  Ultimately  the  collateral  circulation  enlarges  and 
tlie  sac  shrinks  up  as  before. 
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(c)  Suppuration  may  occur.  The  loose  cellular  tissue  round  tlie  sae 
becomes  more  and  more  inflamed,  the  outline  of  the  tumour  disappears  ;  the 
skin  over  it  becomes  hot,  red,  and  oedematous,  the  size  of  the  part  increases 
rapidly  ;  there  is  intense  throbbing  pain  with  high  fever,  and  then  suddenly 
the  skin  gives  way  over  it,  and  pus  mixed  with  sloughing  shreds  of  fibrin, 
chocolate-coloured  masses  of  the  broken-down  blood-clot,  and  perhaps  fresh 
arterial  blood  pours  out.  Suppuration  has  taken  place  round  the  aneurysm 
and  it  has  sloughed.  If  the  walls  of  the  artery  above  and  below  have  been 
able  to  resist  the  action  of  the  pyogenic  micrococci,  and  form  and  organise  a 
thrombus  in  their  interior,  hjemorrhage  may  never  occur,  and  the  cure  may 
be  permanent ;  if,  on  the  other  hand,  as  too  frequently  happens  under  these 
circumstances,  the  nutrition  of  the  tissues  fails,  organisation  lags  behind,  the 

a.  The  cut  edge  of 
the  arterial  coats  where 
healthy. 

a,  a.  The  coats  in  the 
diseased  aud  occluded 
part  of  the  artery.  Their 
substance  is  dispersed 
and  blended  with  the 
new  fibrous  tissue,  b, 
which  fills  the  vessel, 
yet  not  so  much  diffused 
but  that  they  can  still 
be  traced  to  the  mouth 
of  the  aneurysm  (opposite 
the  upper  c). 

c.  The  aneurysm  sac, 
composed  of  laminated 
clot  and  compressed  tis- 
sue welded  together  in- 
definitely. 

d.  Scarcely  laminated 
clot,  filling  tile  hollow  of 
the  sac. 

•  The  vein,  with  two 
valves  in  its  lower  part, 
is  seen  close  behind  the 
artery. 


Pig.  42. — Section  through  an  aneurysm  of  the  popliteal  artery,  cured  nearly  two 
years  before  by  digital  pressure.  The  aneurysm  is  not  dissected  out,  but  left 
embedded  in  the  popliteal  fat,  e,  e.   The  artery  is  occluded  with  the  aneurysm. 

clot  softens  and  melts  away  under  the  influence  of  the  blood-pressure,  and 
the  gush  of  arterial  blood  may  prove  instantaneously  fatal. 

2.  Enlargement. — The  pressure  in  the  interior  of  an  aneurysm  increases 
in  proportion  to  its  cubic  contents.  Partly  for  this  reason,  partly  perhaps 
because  after  a  certain  time  the  tissues  round  it  resist  less  well,  it  is  not 
uncommon  to  find  after  it  has  reached  a  certain  size  that  the  rate  of  growth 
becomes  much  more  rapid  and  the  wall  exceedingly  thin.  In  these  circum- 
stances, if  it  does  not  prove  fatal  from  syncope,  suppuration,  or  pressure 
upon  some  organ  essential  to  life,  rupture  occurs  sooner  or  later. 

The  way  in  which  this  takes  place  and  the  symptoms  to  which  it  gives 
rise  vary  with  the  situation.  Htemorrhage  into  a  serous  sac  is  usually 
rapidly  fatal,  a  great  stellate  opening  forming  and  admitting  a  full  rush  of 
blood.  When  it  occurs  on  a  mucous  surface,  on  the  other  hand,  days  may 
pass  before  the  final  outburst,  the  orifice  being  very  minute  and  becoming 
plugged  with  a  coagulum  which  only,  allows  a  certain  amount  of  leakage  from 
time  to  time.    Rupture  on  the  cutaneous  surface  is  still  more  rare,  unless 
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preceded  by  inflammation  and  suppuration.  The  tumour  may  render  the 
skin  red,  tense,  and  shining,  or  may  even  raise  the  epidermis  up  in  the 
form  of  a  bhster,  so  that  bloody  serum  soaks  throngli  and  forms  a  scab  on 
the  surface ;  but  unless  suppuration  occurs,  or  a  slough  is  formed,  external 
haemorrhage  is,  comparatively  speaking,  a  rare  form  of  death.  In  the 
majority  of  cases  of  rupture  the  sac  gives  way  subcutaneously,  and  the 
blood  is  extravasated  into  the  cellular  tissue.  A  small  amount  usually 
escapes  at  first,  causing  some  increase  in  the  size  of  the  tumour,  then  it 
coagulates  and  forms  a  wall  around  itself.  After  this  it  may  remain  quiet 
for  several  days,  or  may  cause  suppuration,  or  may,  in  very  exceptional 
instances,  lead  to  the  development  of  a  new  and  stronger  sac.  More  fre- 
quently it  is  only  the  prelude  to  a  more  extensive  hjemorrhage  which  pours 
mall  directions  into  the  cellular  tissue  around,  causing  the  most  intense  pain, 
and  leading  to  complete  cessation  of  the  circulation  in  all  the  parts  below. 
The  patient  may  faint  at  once  and  become  collapsed,  partly  from  the  loss 
of  blood,  partly  from  the  shock  and  pain ;  the  limb  beyond  becomes  cold, 
cedematous,  and  pulseless  ;  the  region  of  the  aneurysm  is  immensely  distended  ; 
all  bruit  and  pulsation  disappear,  and  if  speedy  steps  are  not  taken  moist 
angrene  is  inevitable.  An  aneurysm  that  is  enlarging  very  rapidly,  especi- 
ally in  one  direction,  is  sometimes  described  as  leaking ;  either  the  sac  has 
already  given  way,  or  it  is  in  imminent  danger  of  doing  so,  and  there  is  the 
reatest  risk  that  actual  rupture,  which  in  an  aneurysm  of  a.ny  size  is  hope- 
less so  far  as  the  limb  is  concerned,  and  always  places  life  in  very  serious 
jeopardy,  may  occur  at  any  moment. 

In  the  case  of  ruptured  popliteal  aneurysin,  the  appearance  of  the  limb 
IS  not  unlike  that  produced  by  deep-seated  suppuration  ;  the  skin  all  round 
the  back  of  the  joint  is  red,  tense,  and  cedematous  on  pressure,  the  pain  is 
most  acute  and  throbbing,  and  the  history  may  be  that  of  a  rapidly  forming 
abscess  ;  but  the  cessation  of  the  circulation  in  the  limb  below,  the  coldness 
and  cedema  of  the  part,  and  the  loss  of  sensibility  in  the  toes,  point  unmistak- 
ably to  some  grave  interruption  in  the  blood-supply.  Moist  gangrene  in 
such  cases  is  inevitable. 

Diagnosis. — 1.  In  its  earlier  stages,  while  it  still  pulsates, 
(a)  Aneurysm  may  occasionally  be  confounded  with  a  form  of  aneurysmal 
dilatation  chiefly  met  with  in  the  innominate  and  the  abdominal  aorta  in 
young  women.  The  dilatation  and  the  pulsation  are  often  exceedingly  well- 
marked,  but  the  age  and  sex,  the  eflects  of  tonics,  especially  iron,  and  the 
evidence  of  other  nei^ve  troubles  are  usually  sufficient  to  make  the  diagnosis 
certain  at  once.  As  the  dilatation  disappears  again  completely  there  can  be 
no  serious  morbid  lesion  in  the  wall  of  the  vessel. 

(6)  Fluid  tumours,  bursa?,  hydatid  and  other  cysts  and  chronic  abscesses 
m  the  neighbourhood  of  large  arteries  or  on  their  walls,  occasionally  present 
great  difficulty.  If,  however,  they  pulsate  they  do  not  expand  in  the  way 
that  an  aneurysm  does,  and  though  they  contain  fluid  they  cannot  be  even 
partially  emptied  by  pressure  upon  them.  A  bruit  or  thrill  is  exceptional, 
though  it  may  be  produced  if  the  artery  is  compressed  or  bent  irregularly. 

(c)  Pulsating  sarcomata  are  usually  found  in  early  life  or  in  localities  in 
which  aneurysm  is  either  very  rare  or  practically  unknown,  and  even  when 
they  do  grow  from  such  places  as  the  back  of  the  knee-joint  the  diagnosis 
s  seldom  difficult.  The  pulsation  is  not  expansile ;  the  bruit,  when  there  is 
^iie,  can  only  be  heard  over  a  limited  area  ;  the  tumour  cannot  be  emptied 
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either  by  direct  pressure  or  by  compression  of  the  artery  above,  and  even  if 
it  can  be  reduced  in  size,  it  refills  slowly,  not  with  the  rapid  bound  of  an 
empty  aneurysmal  sac.  In  some  instances,  however,  when  the  tumour  is 
intrapelvic,  a  positive  statement  is  often  impossible  without  examining  the 
case  more  than  once  and  watching  the  manner  of  its  growth. 

2.  Aneurysms  that  do  not  pulsate,  whether  this  arises  from  their  being 
already  filled  with  laminated  clot,  or  from  some  peculiar  anatomical  relation 
to  the  artery  from  which  they  spring,  are  exceedingly  difficult.  All  the 
ordinary  signs  fail  completely,  there  is  no  pulsation  or  bruit,  the  tumour 
cannot  be  emptied,  it  lies  in  the  region  of  an  artery,  but  it  cannot  be  sepa- 
rated from  it  or  lifted  off  it.  In  short,  in  all  such  a  most  guarded  opinion 
must  be  given  until  the  case  has  been  watched  some  little  time.  If  it  is  a 
cured  aneurysm  it  will  slowly  tend  to  become  smaller  and  smaller  ;  if  it  is 
not  cured,  but  merely  prevented  pulsating  by  some  accidental  condition,  it  will 
either  cure  itself  or  some  day  pulsation  will  suddenly  make  its  appearance. 

8.  Ruptured  and  suppurating  aneurysms  can  usually  be  recognised  by  the 
complete  and  sudden  obstruction  to  the  circulation  in  the  part  below.  Even 
if  no  history  can  be  obtained,  the  coldness  of  the  distal  portions,  the  oedema, 
numbness,  and  cessation  of  the  pulse,  should  at  once  arouse  suspicion.  In 
any  case  of  doubt  the  introduction  of  a  grooved  needle  can  do  no  harm,  but 
both  the  patient  and  the  operator  must  be  prepared  for  any  measure  that  is 
necessary.  Suppuration  may  be  distinguished  from  simple  rupture  by  the 
intensity  of  the  local  signs  of  inflammation. 

Treatment. — Aneurysms  may  be  treated  in  many  different  ways,  accord- 
ing to  the  conditions  under  which  they  are  placed,  but  the  idea  is  the  same 
in  all,  to  bring  about  one  or  other  of  those  changes  by  which  spontaneous 
cure  is  effected,  viz.,  the  deposit  of  laminated  clot,  the  rapid  coagulation  of 
the  contents  of  the  sac,  or  the  exclusion  of  the  aneurysm  from  the  circula- 
tion, as  in  suppuration. 

I.  The  deposit  of  laminated  clot 

This  may  be  accomplished  either  by  increasing  the  amount  of  fibrin  ia 
the  blood,  or  by  rendering  the  circulation  through  the  sac  as  slow  and  as 
uniform  as  possible.  Of  these  two,  the  first  is  at  present  entirely  beyond 
our  power  ;  nothing  is  known  that  can  increase  or  diminish  the  amount  of 
fibrin  without  at  the  same  time  causing  even  more  serious  changes,  and  it 
must  be  remembered  that  an  increase  in  the  quantity  of  fibrin  is  not  the 
same  thing  as  increasing  the  readiness  to  coagulate. 

The  circulation  through  the  sac  may  be  controlled  by  constitutional  or 
local  measures,  or  by  both  together. 

{a)  Constitutional  treatment. — Rest,  in  the  recumbent  position,  is  of  the 
utmost  importance ;  it  lessens  the  force  of  the  heart-beat,  reduces  its  fre- 
quency, and  keeps  it  uniform.  The  sudden  enlargement  of  an  aneurysmal 
sac  can  often  be  traced  directly  to  some  comparatively  trivial  exertion. 

The  diet  must  be  restricted.  In  many  instances  it  is  of  advantage  to 
adopt  Tufnell's  system.  The  patient  is  placed  on  a  well-made  hair  mattress, 
with  a  water  cushion,  and  forbidden  to  raise  hand  or  foot  for  any  reason. 
The  diet  is  reduced  to  eight  ounces  of  solids  and  six  of  fluids  per  diem  (six 
ounces  of  bread  with  a  little  butter,  two  of  meat,  and  six  of  milk),  and  is 
maintained  at  this  level  for  some  weeks.    The  patient  of  course  becomes 
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ixtremely  emaciated  and  feeble  (it  is  necessary  to  take  great  care  that  lie 
loes  not  catch  cold),  but  the  number  of  heart-beats  can  be  reduced  to  forty- 
,wo  or  forty-four  in  the  minute  ;  and  not  unfrequently  it  happens  while  this 
s  going  on,  that,  owing  to  the  slowness  of  the  current  in  the  aneurysm,  many 
'resh  layers  are  deposited  on  its  wall.  Moreover,  the  improvement  is  not 
mly  maintained,  but  often  becomes  much  more  marked  when  the  diet  is 
gradually  raised  again.  In  patients  who  are  feeble  and  anfemic  already,  this 
Df  course  is  not  advisable.  Not  unfrequently  with  them  a  more  generous 
:liet,  combined  with  iron,  reduces  the  frequency  of  the  heart-beat,  although 
it  may  somewhat  increase  the  force  ;  stimulants,  however,  should  always  be 
avoided. 

The  bowels  must  be  kept  well  open  ;  if  the  arterial  tension  is  high, 
repeated  saline  purges  are  recommended,  and  even  venesection.  Opium  is 
3f  great  use  in  controlling  pain  and  procuring  sleep.  Other  drugs  are  recom- 
aaended  from  time  to  time,  but  it  is  difficult  to  show  that  any  improvement 
ihat  takes  place  during  their  administration  is  actually  the  result  of  their 
influence.  Iodide  of  potash,  for  example,  has  a  distinct  effect  upon  the  blood - 
oressure,  and  relieves  the  nocturnal  bone-pain  so  common  in  some  forms  of 
nternal  aneurysm,  and  moreover  is  sometimes  of  benefit  when  there  is  a 
lecided  history  of  syphilis  ;  but  it  certainly  tends  to  diminish  the  coagula- 
)ility  of  the  blood.  Digitalis  may  modify  the  action  of  the  heart,  but  it  also 
ends  to  raise  the  arterial  pressure.  Aconite  and  belladonna  may  be  given 
vith  better  reason.  There  is  no  proof  that  either  ergot  or  acetate  of  lead 
las  the  least  effect. 

(b)  Local  treatment. — The  simplest  method  is  to  raise  the  part  if  it  is 
me  of  the  limbs,  bandage  it,  and  apply  gentle  pressure  over  the  tumour. 
Chis,  however,  is  rarely  enough,  except  in  the  case  of  the  anterior  tibial 
)r  other  small  vessels.  Sometimes  these  are  injured  in  fractures,  and  then 
in  aneurysm  may  develop  and  be  cured  while  the  patient  is  lying  in  bed 
vith  his  limb  in  splints.  Whatever  method  is  finally  adopted,  bandaging 
Aid  elevation  always  form  part. 

1.  Gomijression  of  the  main  artery  on  the  cardiac  side. — This  may  be 
igital  or  instrumental ;  in  either  case  the  object  is  to  diminish  the  stream 
f  blood  flowing  through,  so  that  the  fibrin  may  be  deposited  on  the  walls, 
t  is  not  necessary  to  occlude  the  artery  completely,  all  that  is  required  is 
0  prevent  pulsation  in  the  sac ;  and  this  is  especially  to  be  remembered, 
s  many  cases  in  which  this  plan  has  failed  have  been  given  up  because 
lie  patient  would  no  longer  stand  the  pain,  and  in  one  or  two  iiiflamma- 
on  of  the  wall  has  been  caused,  and  a  second  aneurysm  has  developed 
iter  on. 

The  patient  must  be  placed  in  a  comfortable  position,  and  the  skin  shaved 
Qd  powdered  well  with  French  chalk.  Digital  compression  is  to  be  pre- 
irred  wherever  it  is  possible,  but  it  can  only  be  carried  out  where  the  artery 
;  superficial  and  rests  against  a  bone,  as  in  the  case  of  the  femoral  at  Pou- 
art's  ligament,  and  at  least  three  people  are  required.  Two  fingers  should 
e  placed  upon  the  vessel,  care  being  taken  not  to  include  the  vein,  and  a 
eight  of  about  four  pounds  (suspended  by  a  pulley  from  somewhere  over- 
:'ad)  allowed  to  come  down  and  rest  upon  the  dorsum  of  the  last  two  pha- 
nges.  Pressure,  carried  out  simply  by  muscular  exertion,  is  exceedingly 
diausting,  and  can  only  be  kept  up  for  a  short  time.  With  the  aid  of  a 
^'iglit  it  can  be  maintained  with  perfect  uniformity  for  half  an  hour  without 
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changing  and  without  fatigue.  When  a  change  is  made,  the  vessel  should: 
be  secured  above  or  below  with  the  other  hand,  so  that  no  pulsation  can  take 
place  in  the  aneurysm,  and  the  grasp  should  not  be  relaxed  until  the  new- 
comer is  certain  that  he  has  secured  the  vessel.  One  hand  should  be  kept 
upon  the  aneurysm  the  whole  time,  to  make  sure  that  there  is  no  pulsation. 
The  number  of  hours  this  treatment  has  to  be  maintained  depends  a  great 
deal  upon  the  thoroughness  with  which  it  is  carried  out.  Usually  compres- 
sion is  continuous  for  the  first  twelve  or  fifteen  hours.  If  the  tumour  be- 
comes solid  in  that  time  it  is  probably  filled  to  some  extent  with  laminated 
fibrin,  but  much  more  with  recent  soft  coagulum,  and  the  limb  must  be 
elevated  and  firmly  bandaged  with  a  compress  over  the  whole  length  of  the 
artery  for  twenty-four  hours  more,  for  fear  of  the  contents  being  washed  out 
again.  At  the  end  of  that  time  it  is  fairly  safe,  although  no  precaution  may 
be  relaxed  until  the  tumour  has  begun  to  diminish  distinctly.  If  no  change 
is  detected,  it  should  be  left  for  a  few  days,  and  simply  bandaged  ;  perhaps 
at  the  end  of  that  time  a  certain  amount  of  fibrin  will  have  been  laid 
down  and  it  is  certainly  better  to  allow  the  patient  time  to  rest.  Even  when 
every  precaution  is  taken  continuous  compression  becomes  very  painful, 
especially  if  there  are  any  enlarged  glands  round  or  near  the  vessel.  At 
the  end  of  a  week  a  second  attempt  may  be  made,  following  the  same  plan, 
or  shorter  sittings  may  be  tried  for  four  or  six  hours  a  day,  until  the  cure 
is  complete.  When  this  is  successful,  the  fibrin  is  deposited  in  laminae, 
but  it  may  be  a  week  before  there  is  any  distinct  solidification.  If  it  has 
been  tried  well  and  it  does  not  succeed  at  the  end  of  that  time  it  should  be 
given  up. 

Instrumental  compression  is  carried  out  on  the  same  plan,  chiefly  with 
Carte's  tourniquet,  which  has  the  advantage  over  others  of  greater  elasticity 
of  pressure  and  of  a  double  pad,  so  that  the  point  of  compression  can  be 
varied  without  moving  the  instrument.  In  some  parts  of  the  body  (the 
abdominal  aorta  for  exaniple)  only  instrumental  compression  is  possible ; 
but  in  most,  if  it  can  be  managed,  the  digital  plan  is  to  be  preferred  as  less 
likely  to  injure  the  artery  and  more  easy  to  adjust. 

Opium  is  not  unfrequently  required  to  allay  irritability  and  to  procure 
sleep.    Sometimes,  as  in  the  case  of  the  abdominal  aorta,  an  anfesthetic  is 
necessary.    If  compression  fails  or  the  patient  will  stand  it  no  longer,  the 
artery  must  be  tied,  but  not  at  the  spot  at  which  it  has  been  compressed, 
for  in  all  probability  the  coats  of  the  vessel  are  somewhat  thickened  there  r 
and  perhaps  matted  together  by  adhesive  inflammation.    It  appears  from 
statistics  that  ligature  after  compression  is  not  so  favourable  as  immediate  i 
ligature — what  this  may  be  due  to  is  not  certain ;  there  is  no  doubt  that  j 
the  collateral  circulation  enlarges  from  the  effect  of  continued  pressures 
and  that  this,  while  it  checks  the  tendency  to  gangrene,  at  the  same  time 
maintains,  perhaps  too  well,  the  current  through  the  sac;  but  it  mustj 
be  remembered  that  the  cases  are  not  like  fresh  ones,  they  have  already! 
failed  once. 

Compression  is  the  plan  of  widest  and  most  general  application;  it  avoids { 
the  necessity  for  a  wound  and  the  risk  of  secondary  hemorrhage,  but  it  can, 
only  be  employed  in  certain  cases  (fortunately  the  majority)  ;  it  must  neverf 
be  used  where  from  the  presence  of  oedema  or  venous  engorgement,  there  is| 
reason  to  fear  obstruction  to  or  pressure  upon  the  main  vein  of  a  limb,  or|' 
where  the  sac  is  enlarging  rapidly  and  in  danger  of  rupture  ;  and  it  must  bei 
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admitted  that  sometimes,  perhaps  from  want  of  intelhgence  on  the  part  of 
the  patient,  it  is  exceedingly  difficult  to  carry  out  thoroughly. 

2.  Ligature  of  the  artery  on  the  cardiac  side,  at  a  distance  from  tlia 
aneurysm,  the  Huntcrian  opera- 
tion.—object  is  to  allow  a  slow 
stream  of  blood  to  flow  through  the 
sac  and  deposit  layers  of  fibrin 
upon  the  walls,  not  to  cut  off  the 
circulation  completely,  and  fill 
the  cavity  with  a  loose,  soft  coagu- 
lum.  Additional  advantages  of 
ligature  at  a  distance  from  the  sac 
over  ligature  close  to  it  are  that  the 
operation  is  easier,  the  best  part  of 
!the  vessel  being  selected  ;  that  the 
artery  is  much  more  likely  to  be 
healthy ;  that  the  sac  is  less  int'^r- 
feredwith,  so  that  there  is  less  risk 
of  suppuration  ;  and  that  the  colla- 
teral circulation  is  likely  to  be  better, 
and  the  danger  of  gangrene  less. 

The  immediate  effect  of  tightening  the  ligature  is  to  stop  the  pulsation  in 
the  aneurysm.  The  blood-pressure  begins  to  fall  at  once  ;  the  tissues  around 
resumetheir  normal  position  ;  the  tumour  diminishes  in  size  ;  and  its  outline 
becomes  less  distinct.  In  most  cases,  however,  especially  when  compression 
has  been  tried  before  ligature,  and  the  collateral  circulation  is  already  esta- 
blished, coagulation  does  not  take  place  at  once  ;  the  current  is  not  shut 
off  completely  ;  from  the  first  it  flows  through  in  a  gentle  continuous  stream, 
and  under  its  influence  fibrin  is  deposited  in  layers  on  the  wall  until  the  sac 
is  filled  and  the  artery  blocked  above  and  below.  In  some  cases  slight  but 
distinct  pulsation  can  be  detected,  the  stream  is  so  strong  ;  not,  as  a  rule,  for 
two  or  three  days  after  the  operation — not,  that  is  to  say,  until  the  collateral 
vessels  are  thoroughly  expanded ;  then  growing  more  and  more  marked,  and 
finally  as  the  walls  become  thicker,  fading  away  again.  In  a  successful  case 
the  sac  diminishes  in  size,  until  at  the  end  of  three  or  four  weeks  it  is  small, 
shrunken,  and  hard.  The  artery  is  obliterated  at  the  seat  of  ligature,  and 
again  opposite  the  aneurysm  ;  in  between  it  not  unfrequently  remains 
pervious  (fig.  44). 

After  the  operation  the  patient  should  be  placed  in  bed  with  tlie  liuil) 
arranged  in  an  easy  position,  wrapped  in  cotton-wool  and  slightly  raised. 
It  may  be  surrounded  with  hot-water  bottles,  but  none  should  touch  it. 
Ligature  is  liable  to  certain  risks  from  which  compression  is  more  or  less 
exempt. 

(a)  Secondary  haemorrhage  may  occur,  or  the  ligature  may  give  way,  or 
=ioften  prematurely,  leaving  an  artery  bruised  and  partially  divided,  exposed 
to  the  full  effects  of  the  blood-stream.  Not  unfrequently,  in  spite  of  careful 
'election,  it  is  very  difficult  to  make  sure  of  finding  a  part  of  the  artery 
'hat  is  absolutely  healthy. 

[h]  Piilsation  may  return,  either  from  some  aberrant  branch  or  because 
the  development  of  the  collateral  circulation.    If  this  is  only  slight  it 
need  not  excite  alarm,  but  if  it  continues,  and  particularly  if  after  lasting 
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fpur  or  five  days  it  becomes  more  marked,  the  prospect  is  not  good.  Some- 
times, even  then,  if  the  hmb  is  kept  carefully  bandaged  it  subsides  of  itself; 

but  if  it  does  not,  as  soon  as  the  wound  in  the  artery 
is  sound,  means  must  be  taken  to  make  the  blood  that 
is  in  the  sac  coagulate.  Probably,  if  other  things  are 
suitable,  Esmarcli's  bandage  is  the  best ;  with  such 
perfect  development  of  the  collateral  vessels  there  can 
be  little  fear  of  gangrene ;  in  other  cases  flexion,  pres- 
sure on  the  artery  between  the  aneurysm  and  the  seat 
of  ligature,  or  above  the  latter  point,  and  possibly  even 
ligature  of  the  artery  higher  up ;  may  be  required. 
Amputation  is  the  last  resource  if  the  sac  continues  to 
increase  in  size  and  threatens  to  give  way. 

(c)  Gangrene  may  occur.  The  aneurysm  itself  is 
no  inconsiderable  obstruction,  although,  if  it  has  formed 
slowly,  the  collateral  supply  round  it  has  usually  had 
time  to  enlarge ;  the  tissues  beyond  are  frequently 
ill-nourished,  the  heart  is  often  dilated  rather  than 
hypertrophied,  and  the  vessels  in  many  cases  are 
atheromatous.  Ligature  of  the  main  trunk  under  con- 
ditions such  as  these  easily  leads  to  gangrene ;  and 
if  the  vein  is  pressed  upon  or  injured,  or  the  sac  has 
begun  to  leak,  or  there  is  any  inflammatory  oedema, 
is  almost  sure  to  do  so.  Usually  it  is  of  the  moist 
variety  and  amputation  is  inevitable ;  sometimes, 
when  it  is  dry  and  very  slow  in  its  course,  a  hne 
of  deimarcation  forms,  and  only  a  part  of  the  limb  is 
lost. 

(d)  Suppuration  round  the  sac.  This  was  not  an 
uncommon  occurrence  when  the  artery  was  tied  near 
the  aneurysm,  in  a  great  measure  owing  to  the  extent 
of  the  manipulation.  Sometimes,  especially  when  the 
sac  has  rapidly  enlarged,  or  has  been  much  handled,  it 
happens  even  when  the  operation  is  performed  at  a 
distance.  If  the  sac  has  ceased  pulsating  it  should  be 
left  as  long  as  possible  until  the  skin  shows  signs  of 
giving  way ;  with  good  fortune  the  ends  of  the  artery 
may  become  sealed,  and  turning  out  all  the  clots  would 
only  increase  the  chance  of  hemorrhage  by  opening 
them  up  again.  If,  however,  pulsation  continues, 
there  is  no  hope  but  in  amputation,  plugging,  or 
placing  a  tourniquet  upon  the  artery  higher  up,  laying 
the  whole  open  from  one  end  to  the  other,  turning  out 
all  the  sloughs  and  broken-down  clot,  and  securing 
everything  that  bleeds  as  far  from  the  surface  of  the 
wound  as  possible.  Afterwards,  and  in  any  case, 
watch  must  be  kept  night  and  day  until  the  wound  is 
healed. 

3.  Distal  ligature  after  Wardroifs  method. — This 
is  ordinarily  classed  with  Brasdor's,  and  as  a  matter 
of  history  was  a  deduction  from  it,  but  there  is  an 
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Pig.  44.— The  Femoral 
and  Popliteal  Vessels, 
five  years  after  ligature 
of  the  superficial  femo- 
ral for  the  cure  of  a 
popliteal  aneurysm. 
The  vessel  has  been 
occluded  by  the  liga- 
ture at  a,  and  again  at 
the  seat  o"  aneurysm. 
The  aneurysm  itself  is 
represented  by  a  small 
mass  of  fibrous  tissue, 
h.  The  artery  between 
the  ligature  and  the  sao 
is  patent. — (Bowlby.) 
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essential  difference  between  them.  In  Brasdor's  the  wliole  cn-culation  is 
cut  off,  the  aneurysm  is  left  full  of  clot,  and  complete  obliteration  is  aimed 
at.  In  Wardrop's  the  whole  circulation  is  not  cut  off,  large  branches  are 
left  either  between  the  seat  of  ligature  and  the  aneurysm  or  arising  from 
the  sac  itself ;  and  these  branches  begin  at  once  to  increase  in  size,  so  that 
whatever  benefit  is  derived  from  the  operation,  and  in  some  instances  it  has 
been  shown  to  be  very  considerable,  it  cannot  be  due  to  immediate  oblitera- 
tion of  the  cavity. 

As  a  matter  of  practice  it  is  reserved  almost  entirely  for  aneurysms  at 
the  root  of  the  neck,  whether  springing  from  the  subclavian,  innominate,  or 
1  aorta.    The  benefit  some  of  those  springing  from  the  arch  itself  have  de- 
rived is  very  remarkable,  although  in  some  of  the  earlier  cases  the  operation 
was  performed  under  the  erroneous  impression  that  the  innominate  was 
concerned.    As  at  first  practised,  the  carotid  and  subclavian  were  ligatured 
I  simultaneously  with  a  view  of  diminishing  the  amount  of  blood  flowing 
I  through  ;  but  that  this  cannot  be  the  correct  explanation  is  clear  from  the 
I  fact  that  in  some  cases  as  much  benefit  has  been  derived  from  ligature  of 
I  the  left  carotid  only.    The  result  must  be  due  either  to  a  coagulum  project- 
ling  back  into  the  sac,  and  acting  as  a  nucleus  for  the  deposit  of  laminated 

■  fibrin,  or  to  the  fact  that  the  direction  of  the  stream  is  changed,  and  the 

■  pressure  transferred  to  parts  which  not  only  have  not  been  so  much  weakened, 
■but  which  even  may  have  been  strengthened  by  the  deposit  of  fibrin  upon 
■them  while  they  were  lying  out  of  the  direct  flow.  Possibly  there  is  some- 
Ithing  to  be  said  for  both  views. 

I  II.  Piapiclcoacjulatioii  of  the  contents,  sucIl  as  is  'produced  naturally  tvli en 
I  an  embolus  is  dislodged  and  blocks  the  distal  orifice 

I  The  natural  method  of  cure  may  be  imitated  in  many  ways,  with  varying 
■success  ;  but  with  the  exception  of  one  (the  use  of  Esmarch's  bandage)  it  is 
■only  employed  under  special  conditions  when  ligature  or  compression  is  out 
■of  the  question.  Constitutional  treatment  must,  of  course,  be  maintained  at 
■the  same  time. 

I  1.  Esmarch's  bandage  {Beid's  method). — The  aneurysm  is  filled  with 
Iblood,  and  the  circulation  arrested  above  and  below. 

I  An  elastic  bandage  is  applied  to  the  distal  part  of  the  limb,  either 
■beginning  at  the  end  and  carrying  it  up  to  the  sac,  or  leaving  the  fingers  or 
Ices  as  the  case  may  be  and  commencing  only  a  short  distance  below.  The 
lac  is  then  allowed  to  fill  ;  the  bandage  either  carried  over  it  very  lightly,  or 
liiade  to  skip  it  altogether,  and  applied  firmly  again  to  the  part  above.  If 
jbere  is  not  sufflcient  room,  an  elastic  strap  may  be  used,  or  an  abdominal 
lourniquet,  as  the  case  requires.  The  bandage  is  usually  applied  for  about 
Iwo  hours  (I  have  known  half  an  hour  successful,  but  this  was  a  very 
Ixceptional  case)  and  then  digital  or  instrumental  compression  kept  up  on 
■he  trunk  above  for  twelve  hours  more,  in  order  to  protect  the  clot  at  the 
Intrance  of  the  vessel  from  the  impact  of  the  blood. 

I  In  a  successful  case  the  whole  of  the  sac  is  filled  with  a  coagulum  which 
Ixteuds  into  the  artery  and  occludes  it.  The  hope  is  that  this,  if  not  dis- 
llaced,  will  become  organised  where  it  is  in  contact  with  the  intima,  and  be 
fcplaced  by  fibrous  tissue  ;  while  the  rest  of  the  coagulated  blood,  lying 
lut  of  the  current,  will  either  be  absorbed  or  dry  up.  Possibly  it  may  become 
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An  anfestlietic  is  absolutely  necessary  tlie  whole  time,  as  the  proceeding 
is  very  painful.  If  the  aneurysm  is  on  one  of  the  limbs,  this  should  be 
raised  and  carefully  wrapped  with  cotton-wool  before  the  constriction  is 
removed. 

The  chief  advantages  of  this  method  are  its  simplicity  and  rapidity.  It 
succeeds  best,  naturally,  with  small  aneurysms  in  young  subjects  free  from 
cardiac  disease  or  extensive  atheroma,  and  should  not  be  used  for  large  ones 
or  those  on  the  point  of  rupture.  At  the  same  time,  it  is  practically  the 
only  plan  admissible  for  some  aneurysms  of  the  abdominal  aorta  and  its 
branches. 

Failure  is  not  infrequent,  the  aneurysm  appearing  perfectly  solid  when 
the  bandage  is  unwound,  but  becoming  completely  empty  by  the  next  day  in 
spite  of  the  precaution  of  pressure  upon  the  supjDlying  trunk.  If  this  happens 
once,  it  is  nearly  sure  to  happen  a  second  and  a  third  time.  If,  on  the  other 
hand,  the  coagulum  remains  firm  for  twenty-four  hours,  the  cure  is  likely  to 
be  permanent. 

A  considerable  amount  of  ecchymosis  is  often  noticed  round  the  sac,  but 
it  does  not  appear  that  there  is  any  unusual  danger  of  gangrene.  The  band- 
age has  been  kept  on  for  upwards  of  three  hours  and  a  half  in  a  case  of 
popliteal  aneurysm  without  any  ill  effect.  Rupture  has  occurred  on  one  or 
two  occasions  from  the  tension  to  which  the  sac  has  been  subjected ;  and 
there  is  always  the  possibility,  if  there  is  any  cardiac  disease  or  atheroma 
of  neighbouring  vessels,  of  throwing  too  great  a  strain  upon  them,  but, 
provided  the  cases  are  carefully  selected,  it  is  as  safe  as  any  other  method. 

Where  it  is  possible,  the  elastic  strap  tourniquet  should  be  avoided,  and 
two  or  three  turns  of  a  broad  rubber  bandage  made  round  the  part  instead ; 
the  sharp  constriction  of  a  rubber  band  has  before  now  caused  paralysis 
of  a  nerve  by  compressing  it  against  a  subjacent  bone. 

The  other  methods  for  obtaining  rapid  coagulation  are  of  very  limited 
application. 

2.  Manijmlation. — An  attempt  is  made  to  detach  some  of  the  clot  from 
the  interior,  and  plug  the  distal  orifice  with  the  embolus,  as  in  the  natural 
method.  The  artery  should  be  compressed  upon  the  cardiac  side  during  the 
manipulation.  This  has  succeeded  in  a  few  instances  in  which  there  was 
practically  no  alternative ;  but  it  should  never  be  tried  at  the  root  of  the 
neck,  if  there  is  the  least  suspicion  that  the  carotid  is  involved. 

3.  Flexion. — Aneurysms  at  the  knee  and  elbow  may  be  compressed,  and 
the  pulsation  stopped  by  extreme  flexion  of  the  joint,  but  the  process  is 
painful,  uncertain,  and  only  advisable  mider  special  circumstances,  when,  for 
example,  pulsation  has  returned  after  ligature.  The  limb  must  be  bandaged 
as  high  as  the  aneurysm,  flexed  until  pulsation  ceases,  and  then  fixed  for 
some  hours,  the  patient  meanwhile  being  kept  under  the  influence  of  morphia. 
Afterwards  the  same  precaution  must  be  adopted  as  in  Reid's  method. 

4.  Brasclor's  ojjeration  or  distal  ligature  of  trunk  loithout  leaving  any 
intervening  branch. — This  is  only  possible  in  aneurysm  of  the  root  of  the 
common  carotid,  all  other  large  arteries  having  too  many  branches.  The 
cavity  is  filled  at  once  as  in  embolism,  but  the  blood-pressure  soon  falls ; 
the  tissues  around  expand  again,  the  sac  diminishes  in  size,  and  the  blood  i 
that  it  contains  prol3ably  coagulates  at  once.  Sometimes  the  coagulum 
extends  down  into  it  from  the  seat  of  ligature.  For  aneurysms  in  that  !j 
particular  situation  it  is  exceedingly  suitable.  li 
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5.  Distal  compression  lias  been  tried  in  imitation,  but,  except  in  a  few 
aneurysms  of  tbe  abdominal  aorta,  it  is  of  very  little  service.  It  throws  the 
whole  strain  upon  the  sac  without  anything  like  tlie  same  certainty  of 
coagulation. 

6.  Introduction  of  foreign  bodies  into  the  sac. — Of  these,  iron  wire  seems 
to  afford  the  best  prospect.  As  yet  it  has  only  been  used  in  desperate  cases 
of  internal  aneurysm,  so  that  it  must  not  be  judged  too  harshly.  In  one  or 
two  it  has  been  partially  successful,  but  in  spite  of  this  it  cannot  be  recom- 
mended until  all  other  methods  have  been  exhausted. 

The  wire  must  be  sufhciently  fine  and  flexible  to  coil  up  in  the  interior 
of  the  sac  without  exerting  any  degree  of  internal  pressure ;  and  especial 
care  must  be  taken  to  bury  the  ends  as  effectually  as  possible.  Usually  it  is 
passed  in  through  one  of  Bouthey's  trocars,  the  puncture  being  sealed  with 
strong  carbolic  acid  or  the  actual  cautery.  In  the  most  successful  case 
(Loreta's,  one  of  abdominal  aneurysm,  in  which  the  sac  became  consolidated 
and  the  patient  lived  for  92  days  afterwards)  only  six  feet  were  employed, 
and  probably  in  some  of  the  first  the  amount  was  unnecessarily  great.  Un- 
doubtedly it  causes  coagulation  of  the  blood,  but  the  result  is  usually  fatal 
from  rupture  of  the  sac  at  some  weak  spot,  or  from  inflammation  set  up  by 
the  necessary  manipulation. 

It  has  been  proposed  to  connect  the  wire  with  the  positive  pole  of  a 
battery  and  pass  a  continuous  current  through ;  but  coagulation,  in  all 
the  cases  yet  recorded,  appears  to  have  been  induced  with  sufficient  rapidity 
without  this. 

7.  Galvam-punctnre. — Coagulation  may  be  started  in  the  interior  of 
an  aneurysm  by  means  of  galvano-puncture,  provided  the  part  of  the  wall 
selected  is  not  too  thin,  or  the  sac  extending  too  rapidly ;  and  possibly  the 
clot  so  formed  may  change  the  direction  of  the  stream  and  lead  to  the  deposit 
of  fresh  layers  over  the  weaker  parts.  The  difhculty  is  that,  especially  in 
the  case  of  thoracic  aneurysms,  for  which  this  is  chiefly  used,  it  is  almost 
impossible  to  forra  a  definite  idea  as  to  the  size  of  the  orifice  of  communica- 
tion, the  direction  in  which  the  aneurysm  is  spreading,  or  the  course  of  the 
blood-stream  through  it.  Still,  in  some  cases  of  sacculated  aneurysm 
springing  from  the  arch  of  the  aorta,  a  very  decided  improvement  has  been 
effected  with  very  small  risk.  Unhappily,  accumulation  of  fibrin  on  the 
front  of  the  sac  (often  the  only  part  accessible)  may  be  attended  with,  or 
may  actually  cause,  rapid  extension  in  some  other  direction,  unknown  and 
unsuspected. 

Fine  trocar-shaped  needles  are  the  best,  insulated  up  to  the  neck  with 
ralcanite  ;  silk  causes  too  much  irritation,  and  sealing-wax  or  simple  rubber 
Ices  not  adhere  sufficiently.    They  are  attached  to  the  positive  pole  only  : 
'he  negative,  which  should  never  be  introduced  into  the  sac,  is  connected 
vith  a  large  zinc  plate,  covered  with  wash-leather  and  soaked  in  salt  solu- 
tion.   The  patient  can  rest  his  hand  on  this  and  interrupt  the  current  at 
my  moment  ;  but  as  the  strength  never  should  exceed  five  or  six  milli- 
imperes  there  is  no  pain  or  shock  to  cause  any  alarm  even  when  the  aneurysm 
s  close  to  the  heart.    Two  or  more  needles  are  introduced  parallel  to  each 
)ther,  well  into  the  interior,  until  their  external  ends  distinctly  vibrate  ; 
ben  the  current  is  turned  on  and  continued  until  the  movement  ceases  and 
he  tissues  around  feel  hard.    The  needles  should  be  left  in  for  an  hour  or 
!0  afterwards,  in  order  that  the  clot  may  attain  some  degree  of  firmness  and 
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become  fixed.  Nothing,  or  at  most  a  little  blood-stained  serum,  exudes  from 
the  punctures,  but  it  is  as  well  to  cover  them  with  collodion.  By  repeated 
applications  of  this  kind,  I  have  succeeded  in  keeping  in  check  an  aneurysm 
of  the  aorta  that  had  already  caused  partial  absorption  of  the  sternum  ;  and 
with  such  success  that  for  some  time  the  pulsation  disappeared  from  the 
intercostal  spaces.  Unhappily,  sudden  excitement  one  day  caused  a  rapid 
extension  of  the  tumour,  and  the  skin  became  so  much  stretched  and  thinned 
that  nothing  further  could  be  done. 

8.  Acuimncttire.: — In  one  or  two  cases,  this  has  been  tried  with  at  least 
temporary  benefit.  Three  pairs  of  long  fine  darning-needles  were  intro- 
duced into  the  sac,  so  that  each  pair  crossed  in  the  cavity.  They  were  left 
in  for  five  days,  by  which  time  they  had  caused  a  considerable  degree  of 
clotting  ;  and  this  gradually  increased  until  at  length  the  sac  became  almost 
golid. 

III.  Exclusion  of  the  aneurysm 

This  takes  place  when  suppuration  occurs  round  an  aneurysm  and  the 
sac  sloughs  out.  What  is  known  as  the  old  operation  is  carried  out  on  the 
same  plan  ;  a  free  incision  is  made  into  the  sac ;  all  the  clots  turned  out, 
and  the  artery  tied  above  and  below.  With  the  aid  of  tourniquets,  the 
'irimary  hfemorrhage  can  be  fairly  well  controlled;  but  as  the  artery  in 
idiopathic  or  spontaneous  aneurysm  is  almost  certain  to  be  extensively 
diseased  on  either  side,  the  risk  of  secondary  hemorrhage  is  very  great ;  and 
even  if  this  does  not  occur,  gangrene  is  exceedingly  likely  to  follow. 
Practically  it  is  reserved  for  traumatic  aneurysm,  embolic  aneurysm  of  the 
upper  limb  in  young  people,  and  cases  in  which,  after  ligature  of  the  artery, 
the  sac  has  become  inflamed  and  is  beginning  to  suppurate,  without  the 
pulsation  having  ceased. 

IV.  Amputation 

This  may  be  required  if  moist  gangrene  sets  in  ;  for  rupture  of  the 
sac  ;  suppuration  with  threatened  haemorrhage ;  or  disease  of  a  neighbour- 
ing bone  or  joint.  If  secondary  hfemorrhage  occurs  fi'om  the  seat  of  ligature, 
an  attempt  may  be  made  to  secure  the  two  ends  of  the  artery  m  situ;  but 
if  it  is  clear  that  the  walls  of  the  vessels  are  seriously  diseased,  it  is  probable 
that  amputation  at  once,  if  it  is  practicable,  gives  the  patient  a  better 
chance  of  life. 

Traumatic  Aneurysm 

The  formation  of  traumatic  aneurysm  has  been  already  described :  an 
artery  is  injured  and  the  cicatrix  yields  ;  or  one  of  the  coats  is  torn 
through,  and  the  others  are  unable  to  stand  the  strain  ;  or  there  is  a 
wound  plugged  with  a  coagulum  which  gradually  stretches  under  the 
influence  of  the  blood-pressure ;  in  any  case  a  circumscribed  sac  containing 
flu^id  blood  forms  in  connection  with  the  interior  of  the  vessel  and  grows 
larger  and  larger,  the  wall,  as  soon  as  it  attains  any  considerable  size,  being 
formed  of  fibrous  tissue  thrown  out  by  the  inflamed  and  irritated  structures 
around,  and  lined  with  laminated  clot. 

Its  progress  and  terminations  are  similar  in  all  respects  to  the  idio- 
pathic form  ;  it  may  become  filled  with  laminated  fibrin,  or  with  loose  soft 
blood-clot  ;  it  may  cause  suppuration  around ;  it  may  leak  by  slow  degrees 
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and  then  suddenly  rupture  into  the  ceUular  tissue  ;  sometimes  even  it  forms 
a  communication  with  a  vein  (arterio-venous  aneurysm) ;  or  it  may  at 
lengtli  end  in  gangrene  of  the  part. 

As  a  rule,  the  simpler  methods  of  treatment  succeed  ;  a  bandage  is  often 
enough  if  the  part  is  kept  at  rest ;  or,  if  this  does  not  answer,  Eeid's  method, 
digital  compression,  or  flexion  may  be  tried.  If  these  fail  and  the  aneurysm 
is  superficial,  the  old  operation  may  be  resorted  to  without  hesitation,  as 
the  walls  of  the  vessel  are  healthy  ;  but  if  it  is  deeply  seated  proximal 
ligature  (the  Hunterian  method)  should  have  the  preference. 

Rupture  or  even  leakage,  unless  of  the  most  trivial  description,  leaves 
no  alternative  :  then  it  is  simply  a  question  of  a  ruptured  artery,  and  it  must 
be  treated  as  such. 

Special  Aneurysms 

Aneurysvis  at  tlic  root  of  the  neck 

Many  forms  of  aneurysm  are  met  with  at  the  root  of  the  neck,  and  the 
differential  diagnosis  is  often  very  difficult.  Roughly,  they  are  divided  into 
three  classes,  although  sharp  distinctions  are  seldom  possible,  and  the 
dilatation  is  rarely  limited  to  one  part. 

1.  Those  confined  within  the  thorax.  These  spring  usually  from  the 
first  part  of  the  arch  of  the  aorta,  occasionally  from  the  third.  They  may 
be  sacculated  ;  but  very  often,  even  when  a  sacculus  is  present,  it  is  only 
secondary  to  a  wider  fusiform  enlargement. 

2.  Those  that  pulsate  in  the  episternal  notch,  or  behind  the  sterno- 
clavicular articulation  or  the  sterno-mastoid,  so  that  part  of  the  outline  of 
the  sac  can  be  felt. 

These  include  sacculated  aneurysms  of  the  transverse  portion  of  the 
arch  ;  those  that  spread  from  the  aorta  into  the  base  of  the  innominate  ; 
and  aneurysms  of  the  innominate  itself,  involving  more  or  less  of  the  carotid 
or  subclavian.  Aneurysms  springing  from  the  left  extremity  of  the  arch, 
and  spreading  in  the  direction  of  the  left  carotid  or  subclavian,  occasionally 
present  in  this  region,  but  only  in  their  later  stages. 

3.  Those  that  lie  entirely  out  of  the  thorax,  the  finger  being  able  to  feel 
the  under  surface  of  the  sac.  These  must  be  either  carotid  or  subclavian  : 
even  the  high  innominate  form  (so  called  to  distinguish  it  from  that  which 
spreads  upwards  from  the  aorta)  descends  too  far. 

The  diagnosis  of  these  different  conditions  rests  upon  the  position  and 
extent  of  the  tumour  with  regard  to  the  surface  of  the  body ;  the  evidence 
of  pressure  upon  structures  near  ;  and  the  alteration  in  the  pulse-wave. 
Thorough  examination  must  always  be  made  of  the  heart,  to  ascertain 
whether  there  is  any  mitral  or  aortic  regurgitation,  and  of  the  other  arteries. 
Any  surgical  operation  that  is  undertaken  n.iust  be  of  the  most  serious 
description,  and  should  never  be  attempted  unless  other  conditions  are 
favourable.  Fusiform  dilatation,  aortic  disease,  atheroma  in  other  vessels, 
hypertrophy  or  dilatation  of  any  of  the  cavities  of  the  heart  to  any  serious 
extent,  and  renal  disease,  are  practically  final,  so  far  as  active  treatment  is 
concerned. 

Even  taking  the  small  number  of  cases  left,  those  in  which  there  is 
merely  a  sacculated  aneurysm  springing  from  an  otherwise  healthy  vessel, 
active  surgical   treatment  cannot  be  recommended  until  rest,  diet,  and 


266    DISEASES  AND  INJUEIES  OF  SPECIAL  STEUCTURES 


simpler  methods  have  been  thoroughly  tried.  How  long  they  should  be 
kept  up  before  adopting  further  measures  depends  upon  the  amount  of 
improvement  in  each  individual  case.  A  certain  degree  is  almost  invariable 
at  first  if  a  patient  who  has  been  engaged  in  hard  manual  labour  is  laid  up 
in  bed  and  kept  on  low  diet  ;  the  heart  beats  less  quickly  and  less  forcibly; 
the  tension  in  the  aneurysm  falls  ;  the  surrounding  tissues  empty  it  to  a 
certain  extent  by  their  pressure  ;  and  the  pulsation  becomes  less  distinct. 
If  this  continues,  nothing  better  can  be  wished  for,  and  it  may  be  hoped 
that  the  sac  will  gradually  become  solid.  Too  often,  however,  it  is  only 
temporary ;  all  the  symptoms  return  even  after  a  patient  trial  for  months, 
and  without  the  patient  undertaking  any  exertion.  For  such  as  these,  if 
the  other  conditions  already  enumerated  are  favourable,  it  is  sometimes 
possible  to  adopt  a  more  active  line  with  benefit ;  but  the  proportion  they 
bear  to  the  whole  is  exceedingly  small. 

1.  Aneurysm  of  the  first  part  of  the  arch.  This  lies  for  the  most  part 
to  the  right  of  the  middle  line,  causing  an  area  of  dulness  that  corresponds 
chiefly  to  the  second  rib  and  the  second  interspace,  although  it  may  reach  as 
high  as  the  sterno-clavicular  articulation.  Protrusion  of  the  chest-wall  takes 
place  comparatively  early,  and  is  soon  followed  by  the  formation  of  a  distinct 
swelling  whicli  pulsates  visibly  and  sensibly.  Over  this  region  the  heart- 
sounds  are  heard  with  abnormal  loudness,  the  second  especially.  The  heart 
itself  is  often  displaced  outwards.  There  may  be  evidence  of  pressure  upon 
the  right  bronchus,  air  not  entering  freely  into  the  lung,  or  upon  the  superior 
vena  cava,  causing  congestion  of  both  arms  and  both  sides  of  the  head.  The 
pulses  are  equal,  carotid  as  well  as  radial,  but  the  pulse-wave  is  slightly 
lower  and  more  sloping  than  natural,  and  the  down-stroke  prolonged  and 
undulating. 

If  rest  and  diet  fail  and  the  other  conditions  are  sufficiently  favourable, 
the  choice  lies  between  galvanopuncture,  acupuncture,  the  introduction  of 
foreign  substances,  simultaneous  distal  ligature  of  the  right  carotid  and  sub- 
clavian, and  ligature  of  the  left  carotid.  Of  these  the  first  three  have  never 
strengthened  the  sac  sufficiently  to  enable  the  patient  to  lead  an  active  life 
again,  even  for  a  time,  and  the  last  of  them  is  very  likely  to  end  in  embolism. 
Perhaps  galvanopuncture  is  the  best,  especially  if  the  current  is  kept  up  for 
some  hoars  and  the  needles  are  retained  until  the  clot  is  firm ;  but  it  has 
not  yet  been  proved  that  the  coagulum  is  capable  of  resisting  for  any  length 
of  time  the  immense  force  that  must  fall  upon  it  in  the  first  part  of  the 
aorta.  The  last  two  have  each  succeeded  once  or  twice,  although  it  was 
not  known  at  the  time  that  the  aneurysm  was  situated  in  the  first  part  of  the 
arch.  Ligature  of  the  left  carotid  perhaps  affords  the  best  hope ;  it  is  not 
so  serious  an  operation  as  the  other,  and  if  the  rest  of  the  aorta  is  not  dilated, 
and  the  heart  is  not  diseased,  there  is  a  possibility  of  its  provmg  successful. 
The  condition  of  the  other  carotid  must,  however,  be  carefully  investigated 
first. 

2.  Aneurysms  that  pulsate  in  the  episternal  notch.  This  is  the  most 
difficult  ch.ss  of  all ;  it  does  not  follow  by  any  means  that  a  tumour 
originates  upon  the  side  upon  which  it  projects. 

(a)  The  area  of  dulness  and  the  locality  of  the  pulsation  rarely  reveal 
much.  If  there  is  a  distinct  band  of  resonance  opposite  the  level  of  the 
second  costal  cartilage,  it  is  probable  that  the  first  part  of  the  arch  is  intact, 
-but  it  is  not  common  to  find  this  even  after  the  fullest  inspiration.    Also,  if 
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the  pulsation  is  limited  to  the  region  of  the  right  sterno-clavicular  articula- 
tion, the  aneurysm  probably  involves  the  innominate  artery,  but  it  does  not 
show  that  the  dilatation  is  limited  to  this,  and  it  does  not  exclude  those 
varieties  of  sacculated  aneurysm  which  ascend  from  the  arch  in  front  of  the 
other  vessels  and  pulsate  in  exactly  the  same  locality. 

(b)  Pressure  signs  are  more  useful.  Veins  are  often  obstructed,  the 
superior  cava  when  the  first  part  of  the  arch  is  concerned,  the  right  innomi- 
nate if  the  aneurysm  extends  upwards  along  the  innominate  artery,  the  right 
internal  jugular,  if  the  first  part  of  the  subclavian  is  involved,  and  the  left 
innominate  when  there  is  a  pouch  projecting  upwards  from  the  transverse 
part  of  the  arch,  along  the  innominate  or  independently.  This  last  condition, 
in  which  the  tumour,  pulsation,  and  accentuated  second  sound  of  the  heart 
are  most  distinct  upon  the  right  side,  and  the  congestion  upon  the  left,  is 
very  suggestive. 

Nerves  do  not  suffer  quite  so  often.  The  left  recurrent  laryngeal  is 
first  irritated  and  then  compressed  in  aneurysms  of  the  distal  portion  of  the 
i  arch,  causing  a  peculiar  paroxysmal  cough  with  a  high  squeaky  voice,  and  in 
the  later  stages  aphonia.  The  right  suffers  in  the  same  way  when  the  first 
part  of  the  subclavian  or  the  innominate  is  dilated.  In  every  case  of  sus- 
pected aneurysm  the  condition  of  the  vocal  cords  as  regards  position  and 
movement  during  phonation  should  be  carefully  examined. 

The  sympathetic  is  not  affected  unless  the  aneurysm  assumes  a  particular 
direction  or  becomes  very  large.  Vascular  dilatation,  increased  sweating, 
and  contraction  of  the  pupil  are  the  chief  symptoms. 

Compression  of  the  trachea  or  of  one  of  its  divisions  may  occur  in  almost 
any  of  the  forms  ;  the  tone  of  the  voice  is  not  affected ;  the  breath-sounds 
are  changed  ;  there  is  a  loud  harsh  blowing,  often  audible  on  both  sides, 
even  when  only  one  is  involved  ;  violent  fits  of  spasmodic  coughing,  ending 
in  the  expectoration  of  thick  ropy  mucus,  are  of  common  occurrence,  and  the 
expansion  of  the  chest  is  often  unequal. 

In  other  cases  the  ossophagus,  the  lower  cords  of  the  brachial  plexus  on 
one  side,  the  sternal  end  of  the  clavicle,  or  the  sterno-clavicular  articulation 
are  affected  as  the  growth  increases  in  size,  and  give  important  indications 
as  to  the  direction  in  which  it  is  extending. 

(c)  The  condition  of  the  pulse  affords  even  more  valuable  evidence  than 
this,  although  it  must  always  be  remembered  that  the  right  subclavian 
sometimes  runs  an  abnormal  course,  and  may  be  compressed  by  an  aneurysm 
-springing  from  some  other  vessel.  It  is  not,  however,  the  absence  of 
pulsation  so  much  as  the  character,  the  peculiar,  low,  sloping,  aneurysmal 
-■urve,  that  is  important  ;  and,  to  obtain  satisfactory  evidence  of  this, 
tracings  must  be  taken  from  both  radials  and  both  carotids.  If  those 
:'btained  from  the  two  sides  are  approximately  equal,  the  aneurysm  probably 
iivolves  the  first  part  of  the  arch,  though  it  is  by  no  means  certainly  limited 
0  it ;  if  the  right  are  affected,  but  not  the  left,  the  arch  itself  must  be  nearly 
iitact  ;  if  the  left  without  the  right,  the  innominate  must  be  sound  ;  and 
he  same  with  regard  to  the  radial  and  carotid  on  either  side. 

If  rest  and  diet  fail,  distal  ligature  is  the  only  active  treatment  advisable 
or  any  of  these,  although  one  case  of  innominate  aneurysm  is  stated  to  have 
'eeu  cured  by  distal  compression  of  the  subclavian  and  carotid.  Galvano- 
Huicture  or  the  introduction  of  foreign  bodies  does  not  offer  the  least  prospect 
'1  success.    Those  cases,  however,  only  are  suitable  for  it  in  which  the 
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tumour  is  distinctly  limited  in  size,  and  in  wliicli  the  presence  of  fusiform 
dilatation  of  the  aorta,  hypertrophy  and  dilatation  of  the  left  ventricle,  &c., 
can  be  excluded.  The  choice  lies  between  simultaneous  ligature  of  the  right 
carotid  and  subclavian,  and  ligature  of  the  left  carotid.  The  former  is  to  be 
preferred,  if  from  the  condition  of  the  pulse  and  the  right  venous  congestion 
the  symptoms  point  definitely  to  the  innominate ;  the  latter  probably  under 
other  conditions. 

3.  Aneurysms  of  the  right  side  of  the  root  of  the  neck,  lying  outside  the 
thorax.  These  are  either  carotid  or  subclavian.  The  reason  for  classing: 
them  here  is  the  extreme  difficulty  of  distinguishing  them  from  the  high 
innominate  form. 

In  aneurysm  of  the  first  part  of  the  subclavian  the  swelling  appears  first 
behind  the  clavicle,  piashing  that  bone  forwards  and  causing  a  rather 
elongated  area  of  pulsation.  Paroxysmal  cough  with  alteration  in  the  tone 
of  the  voice  from  pressure  on  the  recurrent  laryngeal,  venous  congestion 
and  cedema  of  the  side  of  the  head  and  neck  from  compression  of  the  internal 
jugular,  and  weakening  of  the  radial  pulse  are  the  chief  distinctive  signs. 

When  the  base  of  the  right  carotid  is  involved  the  shape  and  position  of 
the  tumour  and  the  direction  of  the  pulsation  are  different ;  there  is  no 
pressure  upon  any  nerve  or  vein,  no  dulness  in  the  first  intercostal  space, 
and  nothing  in  connection  with  the  trachea,  oesophagus,  or  recurrent 
laryngeal,  until  the  tumour  reaches  a  considerable  size.  On  the  other  hand, 
'  the  facial  and  temporal  pulses  are  distinctly  different  from  those  on  the 
opposite  side. 

If  these  two  sets  of  symptoms  occur  together,  even  if  they  are  only  slightly 
marked,  it  means  that  the  distal  end  of  the  innominate  is  involved  ;  that 
practically  it  is  a  case  of  innominate  aneurysm  (the  high  form  in  distinction 
from  the  low  one  which  spreads  upwards  from  the  aorta)  ;  and,  as  already 
described,  that  it  can  only  be  treated  by  rest  and  diet,  or  by  simultaneous, 
double  distal  ligature. 

Aneueysms  op  the  Cabotid 

The  point  of  bifurcation  is  the  most  common  situation,  but  almost  any 
part,  except  that  which  lies  inside  the  thorax  on  the  left  side,  may  be  in- 
volved. The  internal  carotid  is  seldom  affected,  although  a  few  cases  are 
on  record  ;  and  most  of  those  in  connection  M'ith  the  external  are  traumatic, 
and  extend  along  its  branches.  It  is  peculiar  that  aneurysms  of  the  common 
trunk  are  nearly  as  frequent  among  women  as  among  men. 

Two  varieties  are  distinguished,  the  high  and  the  low;  the  latter  is  almost 
if  not  quite  confined  to  the  right  side. 

Symptoms. — In  addition  to  the  ordinary  sign,  the  presence  of  a  circum- 
scribed fluid  tumour  with  characteristic  pulsation  and  bruit,  there  are  others 
caused  by  pressure  upon  neighbouring  organs,  and  by  interference  with  the 
cerebral  circulation.  Among  the  former  may  be  classed  dyspnoea,  spasmodic 
coughing,  and  hoarseness  from  pressure  upon  the  trachea,  larynx,  or  recur- 
rent laryngeal  ;  dysphagia  from  the  sac  projecting  into  the  pharynx  or  oeso- 
phagus (this  is  more  common  when  the  internal  is  affected);  contraction  of 
the  pupil  and  other  symptoms  from  paralysis  of  the  sympathetic;  and 
neuralgia  from  pressure  upon  the  cervical  nerves.  The  latter  are  due  either 
to  loss  of  arterial  tension  in  the  vessels  of  the  brain,  in  the  same  way  as  in 
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the  flow  in  tlie  internal  jugular.  Giddiness,  syncope,  noises  in  the  ears, 
dimness  of  vision,  headache,  and  violent  throbbing,  are  not  unfrequently 
present ;  and  in  addition  there  is  always  the  risk  of  embolism,  with  paralysis 
of  smaller  or  larger  centres,  from  some  fragment  of  clot  being  detached. 

The  diagnosis  in  many  cases  is  exceedmgly  easy,  in  a  few,  however,  it  is 
a  matter  of  the  greatest  difficulty.  Aneurysmal  dilatation  is  not  at  all  un- 
common at  the  bifurcation,  and  at  the  origin  of  the  right  common  trunk ;  and 
if  noticed  suddenly  for  the  first  time,  or  if  it  accidentally  becomes  more  pro- 
minent from  wasting  of  the  tissues  around,  it  may  cause  considerable  uneasi- 
ness. Probably  the  cases  in  which  carotid  aneurysms  are  recorded  as  having 
lasted  unchanged  for  years  were  really  examples  rather  of  fusiform  expansion 
than  anything  else.  At  the  root  of  the  neck,  even  if  the  diagnosis  of  aneurysm 
is  certain,  it  may  be  impossible  to  prove  that  the  carotid  only  is  involved  ; 
aneurysms  of  the  subclavian,  the  innominate,  and  even  of  the  arch  of  the 
aorta,  may  simulate  it  perfectly,  so  far  as  position  is  concerned.  Glandular 
enlargements  are  usually  lobulated  and  multiple,  and  the  only  difficulty 
occurs  when  the  artery  runs  through  the  centre  of  a  mass  of  them.  A  few 
cases  of  cysts  lying  on  the  artery  are  on  record,  but  the  character  of  the 
pulsation  is  different,  and  although  fluctuation  is  distinct  the  contents  cannot 
be  emptied  out  of  the  sac  by  pressure.  Vascular  growths  of  the  thyroid, 
which  occasionally  pulsate,  move  up  and  down  with  deglutition,  and  can  be 
traced  into  connection  with  the  isthmus.  Abscesses  and  pulsating  malig- 
nant growths  rarely  give  rise  to  trouble  ;  the  shape  of  the  swelling,  the 
relation  it  bears  to  the  vessel,  the  absence  of  expansile  pulsation,  and  the 
effects  of  distal  and  proximal  compression,  are  sufficiently  distinctive.  When 
the  aneurysm  is  situated  on  the  internal  carotid,  pressing  against  the  tonsil, 
and  causing  it  to  project  into  the  pharynx,  it  may  be  mistaken  for  an 
abscess. 

Spontaneous  cure  is  very  rare.  Some  cases  remain  quiet  for  a  long 
time  without  enlarging,  but  the  general  tendency  is  for  the  tumour  to  increase 
vmtil  it  ruptures  into  the  pharynx,  trachea,  or  externally.  Suppuration  may 
occur  round  it,  especially  after  ligature,  and  embolism  of  the  cerebral  arteries, 
leading  to  hemiplegia,  has  happened  in  several  cases — once,  at  least,  while  the 
tumour  was  being  examined. 

The  only  treatment  possible  is  compression  or  ligature,  proximal  or 
Jistal. 

The  common  carotid  may  be  compressed  with  the  fingers  against  the 
transverse  process  of  the  sixth  cervical  vertebra,  or  above  this  by  grasping 
jhe  artery  behind  the  sterno-mastoid,  between  the  finger  and  thumb,  the 
patient's  head  being  bent  over  to  the  affected  side  so  as  to  relax  the  muscle, 
instrumental  compression  is  rarely  successful.  In  any  case,  even  when  the 
greatest  care  is  used,  it  is  almost  impossible  to  stop  the  flow  of  blood  for  moro 
-ban  two  minutes,  and  often  not  for  that  at  first,  vertigo,  faintness  and  a 
sense  of  sickness  coming  on  almost  at  once.  Whether  this  is  due  to  the 
nterruption  of  the  circulation,  or  in  part  at  least  to  the  irritation  of  the  vagus 
md  sympathetic,  is  uncertain.  It  is  more  important  that  after  a  number  of 
ittings  a  certain  degree  of  tolerance  is  established. 

If  this  fails,  proximal  ligature  must  be  tried  if  there  is  room,  distal  if 
here  is  not.  Neither  is  very  successful,  and  it  has  been  proposed,  especially 
u  traumatic  cases  (which,  however,  are  too  rare  to  enter  into  the  question) 
o  resort  to  the  old  operation.    There  is  some  reason,  however,  to  believe  that 
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recent  results  are  a  good  deal  better.  Suppuration  of  the  sac,  and  hemiplegia- 
and  convulsions  from  cerebral  antemia,  are  not  unusual  consequences. 
Occasionally  pulmonary  congestion  and  hypostatic  pneumonia  occur,  possibly 
from  interference  with  the  blood- supply  of  the  base  of  the  brain,  but  more 
probably  from  injury  sustained  by  the  vagus  or  the  cardiac  branches  of  the 
sympathetic. 

Aneurysm  of  the  external  carotid  presents  no  special  features.  The 
artery  itself  should  always  be  secured  in  preference  to  the  common  trunk,  if 
it  can  possibly  be  managed,  as  this  avoids  one  of  the  most  common  causes  of 
death.  Sometimes  it  is  necessary  to  tie  one  or  more  of  the  branches  as  well, 
owing  to  the  special  freedom  of  the  collateral  circulation. 

Aneurysm  of  the  extra-cranial  portion  of  the  internal  carotid  can  only  be 
treated  by  pressure  or  proximal  ligature. 

Aneurysmal  varyx  occasionally  occurs  in  the  neck,  as  a  result  of  stabs' 
and  other  wounds,  involving  an  artery  and  a  vein.  It  is  most  frequent  in 
connection  with  the  common  or  internal  carotid  and  the  internal  jugular ; 
but  it  has  been  known  to  form  between  the  common  carotid  and  the  sub- 
clavian vein,  just  where  they  cross.  The  immediate  effect  of  such  an  injury 
is  an  enormous  extravasation  of  blood ;  if  this  does  not  prove  fatal,  or  end  in 
suppuration,  the  orifices  in  the  vessels  lying  opposite  each  other  may  unite 
and  prevent  further  loss.  The  symptoms  are  those  already  described,  violent 
pulsation  in  the  veins  with  dilatation  and  hypertrophy,  palpitation  arising 
from  the  unequal  pressure  in  the  auricle  and  the  unusual  character  of  the 
blood,  and  -headache,  giddiness,  noises  in  the  ears,  &c.,  from  interference  with 
the  cerebral  circulation.  In  most  cases  there  is  a  distinct  thrill  along  the 
course  of  the  vein ;  and  a  whizzing  or  purring  noise  can  nearly  always  be 
heard,  more  or  less,  over  the  whole  of  that  side  of  the.head.  Not  unfrequently 
it  is  very  distressing  to  the  patient,  even  preventing  sleep.  Treatment 
should  be  palliative  only. 

Oebital  Aneurysm 

Orbital  aneurysm  is  a  clinical  term  used  to  describe  certain  pulsating 
tumours  of  the  orbit,  attended  with  exophthalmos,  without  implying  the 
invariable  presence  of  any  single  pathological  lesion. 

In  those  past  middle  life  it  may  originate  spontaneously  or  after  some 
slight  exertion,  or  at  any  age  from  such  accidents  as  fracture  of  the  base  of 
the  anterior  fossa  of  the  skull,  gunshot  injuries  or  penetrating  wounds  of  the 
orbit.  Usually  the  symptoms  appear  within  the  first  few  months,  often  within 
a  few  days.  At  first  there  is  merely  a  loud  buzzing  or  roaring  sound  audible 
to  the  patient,  then  the  conjunctiva  becomes  congested  and  perhaps  chemosis 
follows.  After  a  while  the  eyeball  projects  and  begins  to  pulsate,  the  ocular 
muscles  lose  their  power,  the  pupil  becomes  fixed,  the  hollow  under  the 
orbital  arch  is  filled  up,  and  a  soft  pulsating  mass  makes  its  appearance  at 
one  angle  of  the  orbit,  usually  the  upper  and  inner.  The  veins  of  the  eye- 
lids, the  bridge  of  the  nose  and  the  forehead  soon  become  distended  and  tor- 
tuous ;  a  distinct  thrill  and  a  loud  rasping  bruit  are  perceptible  over  the  swell- 
ing ;  a  large  pad  of  infiltrated  mucous  membrane  protrudes  between  the 
lids  ;  the  pulsation  of  the  eyeball  becomes  more  and  more  distinct,  and  iu 
many  cases  the  transparency  of  the  media  is  destroyed. 

Before  this  occurs  it  may  be  noted  with  the  ophthalmoscope  that  the  disc 
is  unduly  prominent  and  the  retinal  veins  enlars-ed.    Small  hiT^morrhases, 
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too,  may  be  present.  Finally  the  opposite  eye  and  orbit  may  become 
aifectecl  in  the  same  way,  and  in  extreme  cases  the  dilatation  of  the  veins  may 
extend  over  a  great  part  of  the  face. 

The  noises  in  the  head  and  the  bruit  cease  as  soon  as  pressure  is  applied 
to  the  carotid  on  the  corresponding  side  ;  if  it  is  kept  up  the  globe  recedes 
and  the  pulsation  diminishes  or  stops  altogether. 

It  has  been  clearly  demonstrated  by  Rivington  that  the  pathological  lesion 
underlying  this  condition  is  probably  always  a  communication  between  the 
internal  carotid  artery  and  the  cavernous  sinus,  sometimes  caused  by  injury, 
sometimes  due  to  the  rupture  of  an  aneui'ysm  or  the  giving  way  of  the  floor 
of  an  atheromatous  ulcer.  The  immediate  effect  is  the  rush  of  arterial  blood 
under  high  pressure  into  the  ophthalmic  vein,  causing  at  first  merely  pain 
and  a  peculiar  buzzing  noise  audible  to  the  patient ;  but  later,  as  the  vein 
becomes  enlarged  and  distended,  and  as  with  its  increasing  size  the  pressure 
in  its  interior  becomes  greater  and  greater,  giving  rise  to  the  exophthalmos 
and  the  signs  of  aneurysmal  varix  extending  on  to  the  face.  The  communi- 
cation between  the  two  cavernous  sinuses  explains  the  fact  that  one  eye  may 
[  become  affected  after  the  other. 

Aneurysm  of  the  ophthalmic  artery  may  cause  exophthalmos,  but  cannot 
produce  a  pulsating  tumour  at  the  angle  of  the  orbit,  or  the  distension  and 
thrill  in  the  veins.  The  venous  sinuses  of  the  cranium  not  unfrequently 
become  thrombosed,  but  do  not  of  themselves  lead  to  the  development  of  pul- 
sating tumours,  although  they  may  cause  some  degree  of  proptosis  with  passive 
congestion  of  the  eyeball,  dilated  pupil,  restricted  movements  and  diminished 
vision.  Aneurysms  of  the  internal  carotid  (unruptured)  may  project  into  the 
cavernous  sinus  without  giving  rise  to  the  essential  symptoms  of  this  disorder. 
The  rare  examples  of  erectile  and  cavernous  tumours  met  with  in  the  orbit 
might  produce  something  of  the  same  character,  but  without  pulsation  or 
bruit.  Cirsoid  aneurysm  undoubtedly  could,  but  it  has  never  yet  been  found 
in  this  locality,  and  Rivington  suggests  that  in  many  cases,  in  other  parts 
of  the  body,  especially  where  it  has  followed  injury,  it  is  really  a  form  of 
aneurysmal  varix  itself  rather  than  true  cirsoid  aneurysm. 

The  greatest  difficulty  occurs  with  pulsating  sarcomata  growing  from  the 
back  of  the  orbit.  For  a  time  at  least  they  may  cause  symptoms  of  an 
almost  identical  character,  but  the  bruit  is  usually  absent,  and  when  it  is 
present  is  of  a  very  different  description  ;  and  extension  of  the  growth 
always  takes  place  very  rapidly. 

Treatment. — The  only  treatment  at  all  satisfactory  in  its  results  is  com- 
pression or  ligature  of  the  common  carotid.    The  former  has  seldom  been 
tried,  owing  to  the  difficulty  of  maintaining  it  for  more  than  a  minute  or 
two  ;  but  probably  it  deserves  more  attention  than  it  has  received.  The  latter 
has  been  very  successful  both  in  the  traumatic  and,  though  to  a  less  extent, 
in  the  spontaneous  variety.    In  one  or  two  instances  both  vessels  have  been 
tied,  though  not  at  the  same  time,  owing  to  persistence  or  recurrence  of  the 
symptoms.    This  may  have  been  caused  by  the  clot  being  washed  away 
before  organisation  had  rendered  it  sufficiently  firm  ;  or  by  unusual  freedom 
)f  communication  between  the  two  cavernous  sinuses  ;    or  by  the  blood 
laving  found  its  way  into  the  orbit  through  other  veins  as  well  as  the 
iphthalmic.    Vision  is  lost  in  a  large  number  of  cases,  chiefly  from  ulcera- 
ion  of  the  cornea  and  collapse  of  the  eyeball.    This  may  sometimes  be 
checked  by  early  operation,  certainly  it  is  favoured  by  delay  ;  but  it  is 
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impossible  to  predict  what  will  result  in  any  given  case,  as  the  ligature  of  the 
vessel  itself  under  these  circumstances  may  so  interfere  with  the  circulation 
through  the  eye  as  to  impair  the  transparency  of  the  media. 

Aneurysms  of  the  Subclavian 

These,  like  aneurysms  of  the  carotid  and  innominate,  may  be  divided 
into  two  classes  :  those  which  are  limited  to  the  third  part  of  the  artery, 
that  which  descends  beneath  the  clavicle,  terminating  at  the  lower  border  of 
the  first  rib  ;  and  those  which  implicate  the  first  part,  whether  they  are 
limited  to  this  or  extend  over  the  rest  as  well.  Like  aneurysms  elsewhere 
(with  the  exception  of  the  carotid),  they  are  much  more  common  in  men 
than  women,  and,  for  the  most  part,  occur  upon  the  right  side. 

Subclavian  aneurysms  rarely  attain  any  large  size  before  rupture  takes 
place.  They  usually  form  an  elongated  swelUng  behind  and  above  the 
clavicle,  with  all  the  characteristic  signs  of  aneurysm,  pulsation,  bruit,  &c. 
The  pressure- symptoms  vary  according  to  the  locality ;  when  the  inner 
part  is  concerned,  the  recurrent  laryngeal  nerve  and  the  internal  jugular 
vein  are  compressed ;  when  the  outer,  the  subclavian  vein,  the  external 
jugular  and  some  of  the  cords  of  the  brachial  plexus.  In  general,  the  promi- 
nence is  chiefly  upwards,  but  occasionally  the  sac  enlarges  in  the  direction 
of  the  pleura  and  it  may  become  adherent  to  it ;  and  sometimes  the  phrenic 
nerve,  the  trachea,  and  the  oesophagus  are  compressed. 

Enlarged  glands  may,  as  in  the  case  of  the  carotid,  surround  the  vessel 
and  lead  to  a  certain  amount  of  dilficulty  in  diagnosis  ;  and  chronic  abscess 
may  occur  in  connection  with  them  or  with  other  structures,  and  produce  at 
first  sight  a  closely  similar  appearance  ;  but  the  effect  of  compression  upon 
the  artery  or  upon  the  sac  is  conclusive.  The  difficulty  of  determining  how 
far  inwards  the  dilatation  exteiids  is  often  very  great,  especially  on  the  right 
side ;  but,  as  a  rule,  the  comparison  of  the  pulse  in  the  branches  of  the 
carotid  on  the  two  sides  is  enough  to  determine  whether  the  innominate  is 
involved  or  not. 

Spontaneous  cure  is  said  to  have  occurred  in  a  few  cases  from  embolism. 
As  a  rule,  the  sac  enlarges  very  slowly  for  a  time,  and  then  suddenly  gives 
way,  causing  an  immense  extravasation,  which  may  prove  fatal  from  pressure, 
or  may  burst  into  the  pleura,  the  trachea,  or  externally. 

The  treatment  of  subclavian  aneurysm  is  most  unsatisfactory.  Proximal 
ligature,  unless  the  aneurysm  is  really  axillary  rather  than  subclavian,  is 
practically  hopeless.  Ligature  of  the  innominate  or  of  the  first  part  of  the 
subclavian  on  the  right  side  has  proved  almost  invariably  fatal  from  secondary 
hiemorrhage  ;  while  on  the  left  side  ligature  of  the  corresponding  trunk 
is  out  of  the  question.  Proximal  compression  is  equally  impossible,  except 
in  the  case  of  some  rare  anatomical  abnormality. 

Distal  ligature  has  not  proved  any  better,  probably  owing  to  the  very 
large  collateral  branches  coming  off  from  the  sac  itself  or  its  immediate 
vicinity.  Amputation  at  the  shoulder-joint  has  been  performed  on  one  or 
two  occasions  with  the  view  of  meeting  this,  but  without  sufficient  success 
to  justify  repetition. 

Rest  and  diet  should  be  thoroughly  tried  in  every  case  first.  If  they  do 
not  succeed,  and  the  sac  contains  sufficient  fibrin,  direct  pressure  with 
manipulation  affords  the  best  hope,  always  provided  the  carotid  is  not 
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nvolved.  Under  other  circumstances,  prolonged  galvano-puncture  would 
)robably  answer  better  ;  or  an  attempt  might  be  made  to  procure  solidifica- 
ion  by  the  introduction  of  a  short  length  of  iron  wire  ;  but  the  prognosis  in 
ill  such  cases  is  very  grave,  and  the  risk  of  suppuration  setting  in  very 
;reat. 

Axillary  Aneurysm 

This  is  chiefly  remarkable  for  the  rapidity  of  its  development  and  the 
requency  with  which  it  can  be  traced  to  a  definite  injury.  As  might  be 
xpected,  it  is  much  more  common  among  men  than  women,  and  nearly 
Iways  occurs  upon  the  right  side.  Any  part  of  the  artery  may  be  involved, 
.nd  it  may  project  downwards  into  the  axilla,  inwards  towards  the  thorax, 

0  that  the  ribs  become  absorbed  ;  or  upwards  under  the  clavicle,  raising 
he  shoulder.  The  movements  of  the  arm  are  naturally  restricted,  the  head 
3  inclined  to  that  side,  the  elbow  is  abducted,  and  not  unfrequently  there  is 
reat  pain  running  down  the  arm  from  pressure  upon  the  brachial  plexus, 
r  cedema  from  occlusion  of  the  axillary  vein. 

Spontaneous  cure  is  very  rare,  if  it  ever  happens.  If  left  to  itself,  the 
ac  rapidly  enlarges  and  either  becomes  inflamed  and  suppurates  (to  which 

1  is  especially  prone)  or  ruptures  into  the  loose  cellular  tissue  of  the  axilla, 
be  shoulder-joint  or  the  thorax. 

The  treatment,  if  the  aneurysm  is  limited  to  the  axilla,  is  comparatively 
Iraple.  Compression  of  the  third  part  of  the  subclavian  should  be  tried 
rst ;  but  after  a  short  time  it  usually  becomes  exceedingly  painful,  and  if  it 
i  kept  up  is  not  without  danger  to  the  brachial  plexus.  If  it  cannot  be 
orne,  Esmarch's  bandage  may  be  used  under  an  aniesthetic,  the  circulation 
bove  being  controlled  with  a  rubber  cord  arranged  round  the  axilla  in  a 
gure-of-eight,  as  high  as  possible  ;  or  a  ligature  may  be  placed  round  the 
iiird  part  of  the  subclavian.  When,  however,  the  clavicle  is  pushed  up  by 
n  immense  tumour,  and  it  is  doubtful  how  far  the  aneurysm  is  subclavian 
ud  how  far  it  is  axillary,  the  question  becomes  much  more  difficult.  Eest 
nd  diet  may  succeed,  but  usually  the  tumour  continues  to  increase  un- 
hecked.  Direct  pressure  and  manipulation  are  not  suitable,  owing  to  the 
linness  of  the  sac  and  the  rapidity  of  its  growth,  while  galvano-puncture 
ad  the  introduction  of  foreign  substances  are  almost  sure  to  excite  inflam- 
lation  and  very  possibly  suppuration.  The  best  chance  lies  in  ligature  of 
le  subclavian  as  far  away  as  possible,  dividing  the  scalenus  anticus,  and 
rawing  the  phrenic  nerve  inwards  out  of  the  way,  if  it  appears  necessary, 
ny  branch  that  comes  off  from  the  main  trunk  near  the  seat  of  ligature 
lould  be  tied  too,  to  diminish  as  much  as  possible  the  risk  of  secondary 
iBmorrhage  ;  but  the  operation  is  one  of  extreme  difficulty,  and,  owing  to 
le  manipulation  necessary,  is  very  likely  to  be  followed  by  inflammation 
ther  of  the  sac  or  of  the  pleura  and  its  contents. 

Aneurysms  of  arteries  below  the  axillary  are  rare  except  as  a  result  of 
ubolism  or  injury.  There  is  nothing  special  either  in  their  symptoms  or 
leir  treatment. 

Abdominal  Aneurysm 

Fusiform,  dissecting,  and  sacculated  aneurysms  are  described  in  connec- 
on  with  the  abdominal  aorta  and  its  branches.  The  last  is  the  most 
)mmou  and  is  the  only  one  capable  of  treatment. 

T 
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It  may  occur  at  any  part  and  may  either  involve  the  roots  of  some  of  the 
large  branches  such  as  the  coeliac  axis,  or  may  cause  their  obliteration  by  its 
pressure.  Usually  it  projects  forwards  in  the  direction  of  least  resistance  ; 
but  instances  have  been  known  of  aneurysms  originating  on  the  posterior 
surface,  and  eating  their  way  into  the  bodies  of  the  vertebrfB.  Generally 
there  is  a  distinct  history  of  injury,  or,  if  not,  of  some  especially  laborious 
occupation  ;  when  there  is  not,  when  the  dilatation  is  apparently  sponta- 
neous, it  is  probable  that  the  vessel  is  seriously  diseased.  One  or  two 
instances  of  spontaneous  recovery  are  recorded,  the  condition  not  having 
been  even  suspected  during  life. 

The  symptoms  are  very  obscure  until  the  sac  has  attained  a  consider- 
able size.  Pain  is  usually  present,  but  it  varies  very  much  in  character ; 
in  some  cases  it  is  continuous,  in  others  paroxysmal ;  sometimes  it  radiates 
along  the  course  of  the  nerves,  at  others  it  is  fixed  and  localised ;  and  the 
character  is  equally  vague.  Pulsation  of  the  typical  expansive  description 
with  a  distinct  systolic  bruit,  audible  behind  as  well  as  in  front,  is 
nearly  always  present  from  the  first,  but  often  it  is  not  noticed  until  it 
compels  attention.  Dyspnoea  may  occur  from  pressure  upwards  towards 
the  diaphragm  ;  dyspepsia,  colic,  constipation,  and  other  troubles  from 
interference  with  the  stomach  and  intestines.  Jaundice  has  been  known 
from  compression  of  the  bile-duct.  The  liver  may  be  displaced,  or  the  left 
kidney ;  but  uraemia,  anasarca,  ascites,  and  other  troubles  that  arise  from 
pressure  upon  veins  are  seldom  met  with.  The  tumour  is  generally  fixed, 
not  moving  with  the  diaphragm  ;  and  the  pulsation  is  usually  most  marked 
a  little  to  the  left  of  the  middle  line ;  but  especially  when  the  upper  part 
of  the  vessel  is  concerned  it  may  require  very  deep  pressure  to  feel  it  at  all. 

Diagnosis. — The  chief  difficulty  occurs  in  connection  with  a  form  of 
dilatation  which,  especially  in  thin  subjects,  may  be  so  striking  and  so 
distinctly  expansive  as  to  simulate  aneurysm  very  closely.  Lumbar  and 
psoas  abscess ;  solid  tumours  resting  on  the  front  of  the  aorta  ;  and  pul- 
sating growths  in  connection  with  the  vertebrte  may  be  mistaken  for  it. 
Aneurysm  of  the  cceliac  axis  usually  projects  forwards  towards  the  right  side 
under  the  liver ;  when  the  superior  mesenteric  is  involved  the  tumour  is 
more  movable,  but  this  does  not  hold  good  when  the  origin  is  affected. 
The  character  of  the  pulse-wave  in  the  lower  extremities  should  always  be 
carefully  investigated,  although  it  does  not  give  very  clear  indications  owing^ 
to  the  difficulty  of  comparison. 

As  a  rule,  the  course  of  the  disease  is  very  rapid  ;  the  structures  round 
yield  readily  and  there  is  nothing  to  restrain  the  growth  of  the  tumour. 
Death  is  usually  sudden  from  rupture  into  the  peritoneal  cavity,  but  occa- 
sionally leakage  is  more  slow  and  an  ill-defined  swelhng  forms  in  the  iliac, 
on  lumbar  region,  and  delays  the  end  for  a  few  days.  A  very  marked  degree 
of  emaciation  is  not  uncommon ;  and  the  loss  of  strength  and  exhaustion,  , 
partly  from  the  interference  with  the  circulation,  partly  from  digestive  j 
troubles,  want  of  sleep,  and  pain,  may  be  so  great  as  to  prove  fatal  before 
the  sac  gives  way. 

Treatment. — Although  one  or  two  instances  of  spontaneous  cure  are 
known  to  have  occurred,  the  treatment  by  rest  and  diet  holds  out  a  very  slender 
chance.  Probably  this  is  due  in  great  measure  to  the  absence  of  support 
from  the  tissues  around,  and  to  the  high  degree  of  pressure  in  the  sac.  If 
there  is  no  material  improvement  within  a  fortnight  or  three  weeks,  there  is 
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)t  likely  to  be  any  afterwards  ;  and  then  it  becomes  a  question  wliutlier 
imething  further  should  be  attempted. 

This  depends  upon  the  position  of  the  aneurysm,  whether  it  is  above  or 
5I0W  the  renal  arteries  ;  on  its  shape,  whether  it  is  sacculated  or  not ;  on 
3  origin,  whether  it  was  spontaneous  or  distinctly  traumatic  ;  and  on  the 
mdition  of  the  heart,  the  kidneys,  and  the  other  vessels. 

If  everything  is  favourable,  the  choice  lies  between  proximal  or  distal 
:essure  and  opening  the  abdomen  and  introducing  foreign  substances  into 
16  sac,  as  in  Loreta's  case  already  mentioned.  Proximal  pressure  is 
idoubtedly  the  best  of  these  ;  but,  without  opening  the  abdomen,  it  cannot 
3  effected  above  the  renal  arteries  ;  the  aorta  lies  too  deeply  and  is  covered 
ith  structures,  especially  the  pancreas,  which  may  not  be  bruised.  If  the 
odomen  is  opened,  as  has  recently  been  done  by  Keetley,  pressure  can  be 
pplied  almost  directly  to  the  vessel,  but  of  course  in  such  a  case  this  itself 
;  a  serious  matter.  The  bowels  must  be  thoroughly  cleared  out  with 
perients  and  enemata,  the  bladder  emptied,  and  care  taken  that  the 
iomach  contains  no  solid  food.  Then  the  patient  must  be  placed  under  an 
njesthetic,  and  Lister's  or  Carte's  tourniquet  carefully  adjusted  above  the 
ivelling,  and  slowly  screwed  down  until  the  pulsation  of  the  aneurysm  is 
becked.  It  need  not  be  said  that  this  is  only  possible  in  a  very  limited 
umber  of  cases.  Once  fixed,  no  current  should  be  allowed  to  flow  through 
ntil  it  is  determined  to  bring  the  procedure  to  an  end  ;  any  rush  of  blood, 
uch  as  would  ensue  from  relaxing  the  pressure  too  soon,  would  at  once 
weep  the  coagulum  away.  How  long  compression  can  be  maintained 
epends  upon  the  condition  of  ihe  patient.  If  there  is  no  sign  of  shock,  it 
jiay  be  kept  up  for  three  or  perhaps  four  hours  ;  and  possibly  at  the  end  of 
lat  time  pulsation  may  be  so  much  diminished  that  consolidation  will  follow 
'.  itself.  In  several  cases,  however,  peritonitis  has  occurred,  and  proved 
tal  from  the  amount  of  bruising.  Afterwards,  and  for  some  time,  the 
itient  must  be  kept  as  quiet  as  possible  in  the  hope  that  the  coagulum  will 
main  firm. 

Where  this  cannot  be  carried  out,  distal  compression  may  be  tried.  In 
few  instances  the  two  have  been  used  together  so  as  to  ensure  complete 

Iition  of  the  circulation  through  the  sac.  By  itself  it  is  certainly  not  so 
tual. 
Cessation  of  pulsation  is  attended  by  great  loss  of  power  with  coldness 
deficient  sensibility  in  the  parts  below.  After  a  time,  if  they  are  kept 
a  and  protected  from  injury,  this  passes  oft"  and  pulsation  can  be 
2ted  in  the  larger  trunks  again  ;  but  naturally  the  collateral  circulation, 
an  at  least,  can  scarcely  become  sufficiently  developed  to  replace  the 
Iliac  Aneurysm 
bieurysm  of  the  common,  external,  or  internal  iliac  artery  forms  a  soft 
uuKcribed  swelling  in  the  line  of  the  vessel,  with  characteristic  expau- 
pulsation  and  bruit  continued  along  its  course.  The  pain  is  rarely 
re  unless  the  obturator  or  genito-crural  nerve  is  involved  ;  and  owing  to 
space  around,  other  signs  are  often  wanting  until  the  tumour  has 
bed  a  large  size.  If  left  it  usually  ends  in  rupture  ;  but  in  one  or 
instances  oedema  and  gangrene  have  occurred  from  venous  obstruc- 
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Diagnosis. — -Aortic  aneurysm,  springing  from  just  above  the  bifurcation, 
lias  been  known  to  spread  down  as  low  as  Poupart's  ligament.  Enlarged 
glands  round  the  artery  may  cause  a  momentary  doubt.  Tumours  growing 
from  the  bones,  especially  pulsating  sarcomata,  are  much  more  difficult ;  but 
in  most  cases  they  may  be  distinguished  by  their  extent,  position,  attach- 
ment to  the  bone,  feeble  ill-defined  bruit,  and  different  pulsation.  More- 
over, they  cannot  be  emptied  by  pressure  ;  they  do  not  alter  the  pulse- 
tracing  in  the  same  way ;  and  the  bruit  (when  there  is  one)  is  not  carried 
along  the  artery.  Abscesses  in  the  same  region  require  careful  examination, 
as  aneurysms  not  unfrequently  send  outlying  pouches,  which  scarcely 
pulsate,  under  Poupart's  ligament.  In  every  case  the  rectum  should  be 
thoroughly  explored. 

Treatment. — This  depends  upon  the  position,  whether  the  common 
trunk  is  affected,  or  merely  that  part  of  the  external  branch  which  lies  near 
Poupart's  ligament.  In  the  former  case,  if  rest  and  diet  do  not  soon  effect 
a  decided  improvement,  the  same  treatment  must  be  adopted  as  for 
aneurysm  at  the  bifurcation,  proximal  pressure  with  or  without  distal.  If 
low  down,  either  the  same  plan  may  be  tried,  or  the  common  or  external 
iliac  may  be  ligatured  according  to  the  height  to  which  the  sac  ascends. 
Where  neither  of  these  methods  is  practicable,  galvano-puncture  affords  the 
best  hope ;  distal  ligature  has  never  proved  successful,  and  the  injection  of 
coagulants  (although  per  chloride  of  iron  once  very  nearly  succeeded)  is 
almost  certain  to  give  rise  either  to  gangrene  of  the  limb  or  suppuration  of 
the  sac. 

,  Aneurysm  op  the  Branches  op  the  Internal  Iliac 

The  gluteal,  and  less  frequently  the  sciatic  and  pudic  arteries,  are 
occasionally  the  seat  of  aneurysms,  the  majority  being  traumatic  in  origin. ! 
In  some  cases,  especially  when  the  sciatic  is  concerned,  the  sac  lies  partly  I 
inside  the  pelvis,  partly  outside  ;  in  most  it  is  altogether  extra-pelvic.  The 
mode  of  origin  gives  no  clue  to  this,  as  either  of  the  arteries  may  be|| 
wounded  in  the  sacro-sciatic  foramen  and  then  retract;  the  only  wayiiijj 
which  it  can  be  ascertained  is  by  rectal,  or,  in  the  female,  vaginal  examina-! 
tion.  I 

Symptoms. — When  the  aneurysm  is  small,  these  are  very  vague,  owingr 
to  the  depth  at  which  it  is  situated  There  is  pain  along  the  course  oij 
the  sciatic  nerve ;  the  movements  of  the  hip  are  hmited,  especially  in  thelJ 
direction  of  flexion  ;  and  usually  there  is  a  hard,  deep,  ill-defined  sweUiagjl 
Pulsation  and  a  bruit  are  rarely  absent  when  it  has  reached  any  size,  but  scm 
long  as  the  sac  is  small  it  is  very  difficult  to  make  certain.  If  left,  sponl 
taneous  cure  is  possible  but  very  rare  ;  much  more  often  the  sac  continuefB 
to  enlarge  ;  the  muscle  and  the  tissues  over  it  waste  ;  and  at  length  ruptunfl 
takes  place.  There  is  no  means  of  telling  sciatic  from  gluteal  aneurysmi 
although  the  former  is  more  probable  if  the  sac  can  be  felt  inside  thm 
pelvis.  I 

Diagnosis. — Pulsating  sarcoma.  In  its  early  stages  this  is  very  difficult! 
later,  rectal  examination  or  puncture  with  a  fine  trocar  and  cannula  will 
give  sufficient  evidence.  A  bruit  is  greatly  in  favour  of  the  tumour  beini 
aneurysmal,  as  it  is  rarely  present  in  a  sarcoma  until  this  has  attained  I 
considerable  size,  and  even  then  it  is  much  softer  in  tone.  I 
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Abscess.  The  absence  of  pulsation  and  bruit  is  usually  sufficient  in 
ironic  abscesses,  the  signs  of  suppuration  in  acute  ones,  but  it  must  be  re- 
lemberecl  that  gluteal  aneurysms  not  unfrequently  suppurate. 

Enlarged  bursa.  The  subgluteal  bursa  may  become  distended  with 
iood  or  serous  fluid,  but  there  is  no  bruit  or  pulsation,  in  spite  of  the  thin- 
ess  of  the  walls,  and  there  is  no  tension  upon  the  contents. 

Arterial  hceviatoma.  Unless  there  is  a  distinct  history  of  injury,  or  a 
icatrix  or  some  other  evidence  a  definite  diagnosis  may  be  impossible.  The 
ipidity  of  formation  and  extension,  the  absence  of  pulsation  and  bruit,  the 
msion  and  inflammation  of  the  parts  around  are  equally  suggestive  of  abscess, 
rterial  hiematoma  and  ruptured  aneurysm.  Of  these  the  first  can  be  ex- 
iuded  by  means  of  an  exploratory  puncture ;  the  other  two  are  identical  and 
squire  the  same  treatment. 

Treatment. — Constitutional  treatment  should  be  tried  in  these  as 
1  all  other  kinds  of  aneurysm  first ;  if  they  fail,  resort  must  be  had  to 
peration. 

Pressure  cannot  be  carried  out,  unless  applied  to  the  bifurcation  of  the 
bdominal  aorta.  Perhaps  this  might  be  worth  a  trial  first,  under  an  anfes- 
lietic.  In  the  intrapelvic  form  ligature  of  the  internal  or  common  iliac  is 
ery  serious,  as  aneurysm  rarely  involves  this  part  of  the  vessel  without 
xtensive  atheroma.  In  the  extra-pelvic  one,  the  old  operation,  laying  the 
.'hole  sac  open,  necessitated  an  incision  in  Syme's  case  nearly  two  feet  long, 
nd  this  was  followed  by  extensive  necrosis  and  suppuration.  Probably, 
iierefore,  unless  the  sac  has  already  given  way,  these  aneurysms  are  best 
reated  by  galvano-puncture,  or  even  the  injection  of  coagulants  such  asper- 
hloride  of  iron.  If  suppuration  occurs  and  bleeding  follows  the  opening  of 
he  abscess,  the  cavity  must  be  packed  from  the  bottom.  Embolism  would 
lot  be  so  serious  a  matter  as  in  most  other  parts  of  the  body. 

Femoeal  Aneurysm 

Aneurysm  may  occur  in  the  course  of  the  common,  the  superficial,  or 
he  deep  femoral  artery.  Usually  it  is  sacculated,  but  occasionally  fusiform  ; 
lometimes  in  Hunter's  canal  it  is  rather  flattened. 

As  a  rule  there  is  no  difficulty  in  the  diagnosis,  all  the  characteristic 
igns  being  present,  but  not  unfrequently  it  is  almost  impossible  to  dis- 
inguish  whether  the  dilatation  is  on  the  superficial  or  the  deep  branch  ;  the 
ormer  of  the  two  is  much  the  more  common,  and  affects  the  pulse  below  to 
I  greater  extent,  but  this  cannot  always  be  relied  upon.  Of  course  if  the 
mlsation  of  the  superficial  trunk  can  be  distinctly  made  out  overlying  the 
leep  one,  there  is  no  difficulty. 

The  treatment  consists  in  proximal  pressure,  instrumental  or  preferably 
igital,  and  if  this  fails,  ligature.  If  the  aneurysm  is  in  Hunter's  canal,  the 
ame  artery  may  be  tied  higher  up  ;  if  in  Scarpa's  triangle,  or  if  the  profunda 
5  involved,  the  choice  lies  between  ligation  of  the  external  iliac,  or  of  the 
ommou  femoral.  The  former  is  usually  preferred,  owing  to  its  freedom  from 
mnc-hes  at  the  seat  of  hgature,  the  better  development  of  the  collateral 
irculation,  and  the  fact  that  it  is  less  frequently  atheromatous  ;  but  the 
itter  has  been  shown  to  be  very  successful  hi  actual  practice. 
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Popliteal  Aneueysm 

Tlie  poi^liteal  artery  is  the  most  common  seat  of  aneurysm,  except  the 
aorta  itself.  It  is  peculiarly  liable  to  atheroma  ;  it  is  not  supported  by  the 
structures  around  ;  it  is  compressed  more  or  less  in  flexion  of  the  knee, 
stretched  out  in  over-extension,  sometimes  even  ruptured  ;  and  immediately 
below  it  breaks  up  into  a  number  of  branches,  so  that  an  embolus,  if  it  comes 
down  the  vessel,  is  almost  certain  to  lodge  there.  That  constitutional  causes 
are  of  very  great  importance  is  shown  by  the  fact  that  it  sometimes  occurs 
on  both  sides,  and  that  it  may  even  develop  upon  the  second  while  the 
patient  is  lying  in  bed  being  treated  for  the  first. 

Fusiform  dilatation  is  occasionally  met  with,  but  sacculated  aneurysm  is 
much  more  common.  In  some  cases  it  springs  from  the  anterior  surface  of 
the  artery,  and  grows  forwards  against  the  bone  or  the  posterior  ligament 
of  the  knee-joint,  and  then  it  is  usually  slow  in  its  course,  rarely  attaining  a 
large  size.  In  others  it  extends  backwards,  and,  meeting  with  little  to  oppose 
it,  becomes  immense,  forming  a  thin-walled  sac  within  comparatively  a  short, 
space  of  time. 

Symptoms. — Occasionally  the  onset  is  sudden,  dating  from  some  exer- 
tion ;  more  frequently  the  patient  suffers  from  obscure  rheumatic  pain  down 
the  leg  with  stiffness  of  the  joint  and  a  sense  of  weakness,  and  then  suddenly 
discovers,  or  has  discovered  for  him,  the  presence  of  a  pulsating  sweUing. 
Usually  the  expansive  pulsation,  the  bruit  conducted  down  the  leg,  and  the 
way  in  which  the  sac  empties  upon  compression,  and  fills  again  on  relaxa- 
tion of  the  vessel  are  distmctive.  Occasionally  the  tumour  is  harder  and 
cannot  be  emptied,  the  pulsation  is  that  of  an  artery  only,  and  the  bruit  is 
indistinct  and  faint ;  and  in  some  very  rare  instances  there  is  no  pulsation 
at  all.  Probably,  in  the  for^ner  case,  the  sac  is  already  partly  filled  with 
fibrin,  and  possibly  in  the  latter  it  is  completely  solid ;  but  as  pulsation 
sometimes  makes  its  appearance  later,  this  explanation  is  hardly  satisfac- 
tory. 

If  the  sac  grows  forwards,  synovitis  of  the  knee-joint  sets  in,  the  pain  is 
very  severe  and  movement  greatly  restricted.  If  it  takes  a  direction  back- 
wards, the  popliteal  vein  may  be  compressed,  and  congestion  and  oedema 
follow ;  or  the  internal  popliteal  nerve  may  be  stretched  so  that  there  is 
severe  neuralgia  extending  down  the  side  of  the  limb  into  the  sole  of  the 
foot.  Sometimes  a  distinct  difference  can  be  made  out  in  the  two  tibial 
pulses. 

Left  to  itself  it  occasionally  undergoes  spontaneous  cure.    Much  more 
frequently  it  grows  larger  and  larger,  leaks,  and  ruptures  either  into  thei 
knee-joint,  or  more  usually  into  the  cellular  tissue  of  the  leg.    In  either  cas£|! 
the  patient  is  conscious  of  something  having  given  way,  and  becomes  sicl 
and  faint  with  the  pain  and  loss  of  blood.  If  the  rupture  takes  place  througl 
the  posterior  ligament  the  knee  becomes  immensely  distended  at  once,  bui 
the  bruit  and  pulsation  do  not  altogether  cease,  and  the  pulse  can  still  b( 
felt,  though  feebly,  in  the  posterior  tibial.    If  it  is  into  the  cellular  tissue 
a  tense  swelling  forms  rapidly  in  the  popliteal  space,  filling  it  completel) 
and  causing  the  most  severe  pain  ;  the  limb  below  becomes  cold  and  livid 
the  tibials  cannot  be  felt,  and  in  a  very  short  time  gangrene  sets  in.  Occa- 
sionally inflammation  breaks  out  round  the  sac,  the  skin  becomes  red 


ANEURYSM 


279 


oedematous  a.nd  exceedingly  painful,  and  sometimes  this  is  followed  by  sup- 
puration. 

The  diagnosis  must  be  made  from  sarcoma  growing  either  from  the  bones, 
the  posterior  ligament  of  the  knee-joint,  or  the  lymphatic  glands  ;  abscess  ; 
bursal  cyst,  or  diverticulum  from  the  knee-joint ;  and  solid  tumours  resting 
upon  the  artery.  Arterial  hfematoma  from  perforation  of  the  popliteal 
artery  gives  rise  to  the  same  symptoms  as  a  leaking  or  a  ruptured  aneurysm, 
According  to  the  size  of  the  opening.  In  one  case  mader  my  care  there  was 
a  distinct  bruit  with  faint  pulsation  along  the  course  of  the  vessel. 

Treatment. — Rest  and  diet  are  employed  here  only  as  adjuncts,  but 
they  should  never  be  neglected,  and  unless  the  sac  is  enlarging  rapidly,  so 
that  there  is  fear  of  rupture,  it  is  always  advisable  to  submit  the  patient  to 
a  few  days'  preparation  before  employing  any  active  treatment. 

If  the  aneurysm  is  of  moderate  size  only,  and  there  is  no  fear  of  imme- 
j  diate  rupture,  Reid's  method  with  Esmarch's  bandage,  or  digital  compres- 
I  sion,  is  the  best ;  preference  being  given  to  the  latter  if  there  is  much  evidence 
of  atheroma  or  of  heart-disease  ;  to  the  former  if,  other  things  being  suit- 
able, there  are  enlarged  glands  in  the  groin.  Flexion  succeeds  well  with 
those  that  are  small  or  already  partially  solidified. 

If  these  measures  fail,  or  if  the  sac  is  enlarging  rapidly  and  perhaps 
leaking,  or  if  inflammation  has  set  in,  or  if  there  is  any  oedema  of  the  foot 
from  pressure  upon  the  popliteal  vein,  the  artery  should  be  tied  at  once  at 
the  apex  of  Scarpa's  triangle,  and  the  limb  well  wrapped  in  cotton-wool  and 
raised. 

Moist  gangrene  after  ligature,  rupture  of  the  sac  into  the  cellular  tissue 
or  into  the  knee-joint,  disease  of  the  knee-joint,  caries  of  the  lower  end  of 
the  femur,  and  suppuration  round  the  sac,  require  amputation.  If  dry  gan- 
grene occvirs,  the  parts  may  be  covered  with  some  antiseptic  powder,  raised, 
and  wrapped  in  cotton-wool,  in  the  hope  that  a  line  of  demarcation  will 
form.  Recurrent  pulsation  after  ligature  must  be  treated  by  compression, 
Esmarch's  bandage,  or  flexion  ;  if  these  fail  and  the  patient  is  a  young  man 
with  the  rest  of  his  arteries  healthy,  the  external  iliac  may  be  tied  ;  if  old, 
it  would  probably  be  better  to  amputate  at  once.  If  secondary  hemorrhage 
occurs  from  the  seat  of  ligature,  the  wound  must  be  opened  and  both  ends 
tied  ;  if  this  does  not  succeed,  or  the  wound  is  in  such  a  condition  that  success 
is  improbable,  amputation  should  be  performed. 
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Section  IV. — Operations  on  Arteries 

Aeteeies  may  require  to  be  compressed  so  as  to  check  the  flow  of  blooct 
for  a  time,  or  ligatured.  In  either  case  it  is  usual  to  select  certain  points 
owing  to  their  being  more  accessible,  or  further  removed  from  important 
structures,  or  because  of  the  condition  of  the  collateral  circulation.  Wounds 
of  arteries  have  been  already  dealt  with. 

General  Eules  for  Ligature 

The  position  of  the  patient  must  be  such  as  to  bring  the  artery  as  near 
the  surface  as  possible,  and  at  the  same  time  make  the  various  anatomical 
features  of  the  limb  stand  out  distinctly. 

The  exact  course  of  the  vessel  must  be  made  out  by  feeling  for  its  pulsa- 
tion where  this  is  possible,  and  by  making  use  of  the  ordinary  anatomical 
guides.  In  many  cases  it  is  advisable  to  mark  it  out  upon  the  skin  with  an 
aniline  pencil.  Careful  examination  must  be  made  for  any  abnormality  either' 
of  the  trunk  itself  or  of  its  branches. 

Other  things  being  equal,  the  spot  selected  should  always  be  far  away 
from  any  large  branch.  If  this  is  impossible,  or  if  when  the  artery  is  exposed 
it  is  found  that  one  is  near,  it  should  be  tied  as  well. 

As  a  rule  the  incision  should  be  in  the  course  of  the  vessel,  over  it  (excep- 
tions will  be  mentioned  later  on),  the  middle  corresponding  to  the  spot  at 
which  the  artery  is  to  be  tied,  and  the  length  depending  upon  the  amount  of 
fat  that  is  present  and  the  depth  of  the  vessel. 

The  first  incision  should  divide  the  skin  and  the  superficial  fascia,  taking 
care  to  avoid  any  large  subcutaneous  veins,  such  as  the  internal  saphena,  or 
the  external  jugular. 

The  deep  fascia  should  be  divided  on  a  director  to  the  same  extent,  and 
this  holds  good  for  every  other  incision  ;  the  bottom  of  the  wound,  that  is  to 
say,  should  be  kept  throughout  in  the  same  plane,  not  deeper  in  one  part  than 
in  another. 

Each  anatomical  structure  must  be  recognised  as  it  is  exposed,  the 
operator  carefully  making  out  the  various  landmarks  in  turn. 

Muscles,  when  identified,  should  be  drawn  to  one  side,  the  fascia  which 
binds  them  down  being  divided  if  necessary,  and  the  position  of  the  limb  being 
changed  if  they  are  too  tense. 

The  sheath  of  the  vessel  is  recognised  by  its  position,  by  the  pulsa- 
tion of  the  artery,  and  by  the  sensation  the  finger  receives.  When  an  artery 
is  compressed  it  feels  like  a  flattened  band  with  thick  and  rounded  edges,  and 
it  empties  beyond  the  finger ;  a  vein  can  hardly  be  felt  at  all,  while  a  nerve 
is  round  and  solid. 

The  sheath  is  formed  of  dense  fibrous  tissue,  and  in  the  larger  arteries  is 
separated  from  the  outer  wall  of  the  vessel  by  more  or  less  of  a  space  tra- 
versed by  minute  blood-vessels  and  delicate  connective  tissue.  In  many  cases- 
the  vein  is  enclosed  with  it,  in  a  separate  compartment,  and  sometimes  a. 
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nerve  as  well.  The  nutrition  of  the  coats  of  the  artery  depends  almost 
entirely  upon  the  vessels  it  receives  in  this  way,  and  consequently  the  open- 
ing must  be  as  small  as  is  conveniently  possible,  the  sheath  must  be  separated 
as  little  as  can  be,  and  care  must  be  taken  to  open  the  right  compartment. 
The  loose  areolar  tissue  that  covers  the  sheath  is  lifted  up  with  a  pair 
of  forceps  at  one  spot,  so  as  to  form  a  small  cone ;  the  side  of  this  is 
cut  with  a  scalpel  held  upon  the  flat,  so  that  the  edge  does  not  at  any 
time  face  the  artery,  and  an  opening  made  sufficiently  wide  to  see  the 
bluish-white  external  coat  of  the  vessel  beneath.  One  edge  of  this 
opening  is  held  up  with  a  pair  of  fine  forceps,  to  make  it  tense,  and 
the  vessel  gently  separated  from  its  sheath  with  an  aneurysm-needle, 
or  a  director.  The  other  edge  is 
then  laid  hold  of  and  the  process 
repeated  on  that  side,  until  the 
whole  circumference  is  detached  for 
a  very  short  distance.  The  aneur- 
ysm-needle  is  then  passed  round 
(unthreaded),  keeping  as  close  to 
the  wall  of  the  vessel  as  possible,  and 
beginning  on  the  side  that  faces  the 
most  important  structure,  whether 
it  is  vein  or  nerve.  As  the  needle 
passes  round,  the  opposite  edge  of 
the  opening  in  the  sheath  should  be 
seized  with  forceps  and  drawn  out- 
wards in  order  to  straighten  out  the 


route.  Sometimes 
of  tissue  covering 
the  needle  require 
the  finger-nail,  or  even 


a  few  strands 
the   point  of 
division  with 
with  the 


scalpel,  but  great  care  should  be 
taken  to  keep  the  edge  and  the 
point  away  from  the  vessel  as  far 
as  possible  (fig.  45). 

When  the  needle  has  been 
passed,  the  vessel  is  compressed 
against  it  with  the  finger,  to  make 


Fig.  45. — This  diagram  represents  three  distinct 
operations.  A.  Opening  the  sheath.  B.  Draw- 
ing hgature  round  the  artery.    C.  Tying  artery. 


Fig.  40. — Aneurysm-ueedle. 


sure  that  it  is  the  artery  (pulsation  ceasing  beyond)  and  that  nothing  else  is 
included  with  it.    Then  the  needle  is  threaded  and  withdrawn. 

A  reef-knot  should  always  be  used.  A  few  attempts  have  been  made  to 
substitute  a  loop  or  hitch  to  avoid  the  projection,  but  the  same  reliance 
cannot  be  placed  upon  it.  The  amount  of  pressure  should  be  sufScient 
to  draw  the  inner  coat  well  together.  Whether  this  will  divide  it  and  the 
middle  depends  upon  the  shape  and  material  of  the  ligature.  With  a  flat 
I'luid  (such  as  BarwelTs  ox  aorta)  it  certainly  will  not ;  with  stout  catgut 
It  is  very  doubtful  ;  with  fine  gut,  kangaroo  tendon,  or  silk,  there  is  no 
question.  In  any  case,  the  greatest  care  should  be  taken,  in  tying  the  knot, 
not  to  lift  the  vessel  unnecessarily  from  its  bed  ;  the  fingers  must  be  brought 
tlown  to  it. 

When  a  double  ligature  is  used  and  the  artery  divided  in  between,  it  must 
be  separated  from  its  sheath  for  some  little  distance  ;  how  far  depends  upon 
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its  size.  The  object  is  to  enable  the  two  ends  to  retract  thoroughly.  The  por- 
tions that  lie  beyond  the  ligatures  are  practically  cut  off  from  the  circulation, 
in  the  same  way  as  the  end  of  an  artery  that  is  tied  or  twisted  on  the  face  of  a 
stump,  and  like  it  either  slough  or  become  infiltrated  with  organising  lymph, 
according  to  the  behaviour  of  the  wound  and  the  addition  or  not  of  suppura- 
tion. This  plan  should  be  adopted  in  every  case  in  which  a  sufficient  length 
of  artery  can  be  exposed  without  interfeiing  with  the  part  too  much.  " 

Ligature  of  the  Innominate 

The  line  of  the  artery  runs  from  the  middle  of  the  manubrium  to  the  right 
sterno-clavicular  articulation  ;  the  point  of  bifurcation  is  usually  just  below 
the  upper  border  of  the  joint. 

The  patient  lies  on  his  back  with  the  shoulders  slightly  raised  and  the 
head  turned  towards  the  left.    The  operator  stands  upon  the  right  side. 

The  incision  is  triangular  :  one  side  extends  for  three  inches  along  the 
inner  border  of  the  right  sterno-mastoid,  ending  on  the  sternum  ;  the  other 
outwards  from  the  lower  end  of  this  along  the  upper  border  of  the  clavicle  ; 
the  flap  so  formed  is  reflected  outwards  on  its  base. 

The  sternal  head  of  the  sterno-mastoid  and  the  greater  portion  of  the  clavi- 
cular one  are  divided  upon  a  director,  close  to  their  origin,  and  reflected  in 
the  same  direction  as  the  skin.  The  anterior  jugular  vein  is  drawn  on  one 
side  or  tied,  as  the  case  requires.  The  sterno-hyoid  and  sterno-thyroid  muscles 
are  divided  as  far  as  they  are  exposed.  The  third  layer  of  the  cervical  fascia 
is  now  laid  bare.  An  incision  is  made  in  this  over  the  common  carotid ;  the 
artery  is  followed  downwards  with  the  finger  until  the  origin  of  the  sub- 
clavian can  be  felt  and  seen  ;  the  internal  jugular  vein  and  the  pneumogas- 
tric  nerve  are  drawn  to  the  outer  side,  and  the  anterior  surface  of  the  sheath 
cleared  by  gently  separating  the  loose  fat  and  the  numerous  thyroid  and 
other  veins  lying  in  it.  The  pleura  is  pushed  to  the  right ;  the  veins  to 
the  left,  the  sheath  opened  in  between,  and  the  needle  passed  from  right 
to  left. 

A  very  great  deal  depends  upon  the  length  of  the  vessel.  If  possible  there 
should  be  at  least  half  an  inch  between  the  bifurcation  and  the  ligature,  and, 
to  obtain  this,  part  of  the  sternum  and  clavicle  may  be  cut  away  if  necessary. 
If  there  is  not  so  much,  the  base  of  the  carotid  should  be  tied  as  well,  but 
there  is  never  sufficient  of  the  subclavian.  The  operation  has  succeeded  only 
once  in  eighteen  times,  secondary  haemorrhage  having  nearly  always  occurred 
from  the  distal  end ;  but  possibly  with  more  suitable  animal  ligatures  of 
sufficient  size  and  strength,  better  results  may  be  obtained.  Several  patients- 
lived  for  long  periods,  notably  Thomson's,  of  Dublin. 

Sedillot  recommends  a  single  longitudinal  incision  between  the  two  heads 
of  the  sternomastoid,  as  enabling  a  better  examination  to  be  made  of  the 
bifurcation  and  the  branches. 

LiGATUEE  OP  THE  CoMMON  CaEOTID 

The  line  of  the  artery,  whatever  the  position  of  the  head,  rims  from  the 
sterno-clavicular  articulation  to  the  lobule  of  the  ear.  It  extends  from  the 
joint  as  high  as  the  upper  border  of  the  thyroid  cartilage,  and  is  crossed 
opposite  the  cricoid  cartilage  by  the  omo-hyoid.  It  may  be  tied  at  the  root  of 
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the  neck,  below  tlie  omo-liyoid  or  above  it.  If  a  choice  is  allowed  the  point 
selected  is  at  the  upper  border  of  the  muscle. 

1.  At  the  root  of  the  neck. — The  position  of  the  patient  at  first  is  the 
same  as  for  ligature  of  the  innominate.  Afterwards  the  head  is  slightly 
raised  and  rotated  to  relax  the  sterno-mastoid  muscle. 

Either  the  angular  incision  may  be  used,  or  Sedillot's  longitudinal  one 
between  the  two  heads  of  the  muscle.  The  preliminary  steps  are  the  same 
as  those  described  already,  the  sternal  head  of  the  sterno-mastoid  being 
divided  on  a  director  if  sufficient  room  cannot  be  obtained  without.  The 
sterno-hyoid  and  sterno-thyroid  muscles  are  drawn  inwards  with  a  retractor 
or  notched  ;  the  cervical  fascia  divided,  great  care  being  taken  not  to  wound 
the  numerous  thyroid  and  other  veins  that  lie  beneath ;  and  the  sheath  of 
the  vessel  exposed.    This  must  be  opened  well  to  the  iimer  side,  and  the 


Fig.  47. — Ligature  of  the  common  carotid  and  facial  arteries.. 


needle  passed  from  without  inwards.  On  the  right  side  the  pneumogastric 
and  the  jugular  recede  somewhat  from  the  artery,  and  they  may  be  drawn 
still  further  away  by  applying  a  retractor  to  the  clavicular  part  of  the  sterno- 
mastoid  ;  on  the  left  the  vein  may  overlap  it,  and  the  thoracic  duct  lies 
immediately  behind.  The  ligature  should  always  be  placed  on  the  artery 
as  far  as  possible  from  its  origin ;  and  this  operation  should  not  be  selected 
imless,  from  the  presence  of  aneurysm  or  from  other  cause,  no  choice  is 
left.  If  it  is  attempted  the  artery  will  be  found  to  lie  much  deeper  than  is 
generally  expected. 

2.  and  3.  Ligature  immediately  above  or  bcloiv  the  omo-hyoid  miiscle. — 
The  position  of  the  patient  is  the  same,  the  head  being  turned  to  the  opposite 
side.  An  incision  two  inches  and  a  half  in  length  is  made  along  the  inner 
border  of  the  sterno-mastoid  :  usually  its  centre  lies  opposite  the  cricoid  car- 
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tilage,  but  it  may  be  higher  or  lower  as  the  case  requires.  The  skin,  super- 
ficial fascia  and  platysma  are  divided  first ;  the  deep  fascia  is  slit  up  on  a 
director,  exposing  the  inner  border  of  the  sterno-mastoid,  and  avoiding  if 
possible  the  sterno-mastoid  artery,  thyroid  veins,  and  a  communicating  vein 
that  often  runs  down  along  the  inner  border  of  the  muscle  from  the  facial 
to  the  anterior  jugular.  If  this  cannot  be  done  the  vessels  must  be  tied. 
The  head  is  now  slightly  raised,  the  sterno-mastoid  drawn  outwards,  the 
sterno-hyoid  and  sterno-thyroid  inwards ;  the  deep  fascia  divided,  and  the 
omo-hyoid  exposed  lying  upon  the  sheath,  with  usually  some  filaments  of  the 
descendens  noni  nerve.  The  sheath  is  opened  on  the  inner  side,  avoiding 
the  veins  which  often  cross  the  upper  part,  and  the  needle  introduced  from 
without  inwards. 

This  operation  may  be  required  for  wound  of  the  artery  ;  for  haemorrhage 
from  or  aneurysm  of  either  the  trunk  or  any  of  the  branches  of  the  internal 
or  external  carotid ;  or  as  part  of  the  distal  operation  for  aneurysm  of  the 
innominate  or  the  aorta.  Owing  to  the  effect  upon  the  circulation  through 
the  brain,  the  two  carotids  should  never  be  tied  simultaneously  ;  and  if  one 
is  blocked  the  effect  of  temporary  pressure  should  be  tried  upon  the  other 
before  a  permanent  ligature  is  applied.  Life  has  been  maintained  after  both 
carotids  and  one  vertebral  have  been  obstructed ;  but  on  the  other  hand  symp- 
toms of  cerebral  anaemia  have  occasionally  followed  ligature  of  one,  and  not 
.  mifrequently  that  of  both,  even  when  the  operations  were  performed  with  a 
considerable  interval. 

The  common  carotid  can  be  compressed  against  the  tubercle  on  the  trans- 
verse process  of  the  sixth  cervical  vertebra  (the  cricoid  is  opposite  the  fifth) 
by  pressure  backwards  ;  or  a  little  above  this  by  grasping  the  artery  between 
the  finger  and  thumb,  behind  the  sterno-mastoid  when  it  is  relaxed.  Both 
are  very  painful  and  liable  to  cause  syncope  if  kept  up  for  more  than  a  minute 
or  two. 

LiGATUEE  OP  THE  ExTEENAL  CaEOTID 

The  line  of  the  artery  runs  from  the  back  of  the  thyroid  cartilage  almost 
directly  upwards  to  the  posterior  part  of  the  condyle  of  the  lower  jaw.  The 
position  of  the  patient  is  the  same,  with  the  face  turned  rather  more  to  the 
opposite  side. 

An  incision  is  made  from  behind  the  angle  of  the  lower  jaw  to  a  short 
distance  below  the  upper  border  of  the  thyroid  cartilage,  dividing  the  skin, 
superficial  fascia  and  platysma,  and  watching  carefully  for  the  anterior  divi- 
sion of  the  temporo-maxillary  vein.    This  emerges  from  the  lower  border  of 
the  parotid  and  runs  to  join  the  facial,  piercing  the  fascia  either  just  below 
the  gland  or  some  little  distance  down.    Tlie  anterior  margin  of  the  sterno- 
mastoid  is  then  defined  ;  its  sheath  laid  open  ;  and  the  deep  fascia  beneath 
carefully  divided  upon  a  director.    The  artery  is  usually  tied  opposite  the 
cornu  of  the  hyoid  bone,  the  sheath  being  opened  a  little  below  and  the  needle  ) 
passed  from  without  inwards.    Any  veins  that  come  in  the  way — thyroid, 
lingual,  or  facial — are  either  pulled  on  one  side  or  tied  with  a  double  ligature  ; 
and  divided.    If  the  temporal  pulse  is  watched  there  is  no  fear  of  mistaking  \ 
the  trunk  of  the  internal  for  that  of  the  external,  although  it  often  Hes  more  i 
superficially  at  its  origin.  I 

The  usual  seat  of  ligature,  at  the  level  of  the  cornu  of  the  hyoid  bone,  j 
lies  between  the  superior  thyroid  and  lingual  arteries.    When,  however,  the  ; 
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■object  is  to  cut  off  the  blood-supply  from  the  middle  meningeal  or  some  other 
branch  of  the  internal  maxillary,  the  vessel  may  be  secured  immediately 
under  the  margin  of  the  parotid. 

Ligature  of  the  external  carotid  is  a  very  much  more  favourable  operation 
than  that  of  the  common,  partly  because  it  avoids  one  of  the  great  sources  of 
collateral  circulation  and  secondary  haemorrhage,  partly  because  it  does  not 
interfere  with  the  blood-supply  of  the  brain.  It  should  always  be  adopted  in 
preference  where  it  can  be  shown  that  one  of  its  branches — the  middle  menin- 
geal, for  example — has  been  injured,  or  where  this  is  exceedingly  probable,  as 
in  stabs  and  other  injuries  in  the  region  of  the  parotid.  On  the  other  hand, 
in  punctured  wounds  of  the  tonsil,  in  cases  of  sloughing  diphtheritic  and 
scarlatinal  ulcers,  and  when  the  seat  of  the  injury  is  in  the  region  of  the 
greater  cornu  of  the  hyoid  bone,  where  the  internal  carotid  is  more  superfi- 
cial than  the  external,  ligature  of  the  common  trunk  affords  the  better  pro- 
spect, always  provided  that  the  bleeding  point  cannot  be  secured  in  situ.  It 
must  be  remembered,  with  regard  to  injuries  of  the  tonsil,  that  wounds  of  the 
ascending  pharyngeal  are  no  less  fatal  than  those  of  the  carotid  ;  when  a 
small  branch  arises  from  a  main  trunk  the  pressure  in  it  near  its  point  of 
origin  is  scarcely  less  than  that  in  the  trunk  itself. 

Ligature  of  the  Inteknal  Carotid 

This  can  be  done  through  the  same  incision,  the  external  carotid  being 
drawn  forwards  and  the  internal  jugular  vein  backwards.  The  needle  is  passed 
from  without  inwards.  The  operation  has  been  performed  in  a  fair  number 
of  cases  with  success. 

Ligature  of  the  Lingual  Artery 

The  chief  landmark  is  the  greater  cornu  of  the  hyoid  bone.  The  artery 
arises  from  the  external  carotid  opposite  this  (when  the  body  is  in  the  posi- 
tion for  ligature),  and  runs  some  little  distance  along  its  ujjper  border.  It 
may  be  tied  either  before  or  after  it  passes  beneath  the  posterior  belly  of  the 
digastric. 

The  head  of  the  patient  is  thrown  well  back  and  turned  towards  the  op- 
posite side. 

1.  Behind  the  digastric. — The  incision,  two  inches  in  length,  starts  from 
the  margin  of  the  sterno-mastoid,  and  runs  slightly  curving  upwards  imme- 
diately above  the  greater  cornu.  The  skin,  superficial  fascia,  and  platysma 
are  divided,  watch  being  kept  for  the  facial  vein  towards  the  posterior  angle  of 
the  wound.  If  it  is  seen  it  must  be  pulled  on  one  side.  The  projection  of  the 
submaxillary  gland  fills  the  upper  portion  of  incision  and  overlaps  the  other 
structures  ;  the  deep  fascia  is  divided  on  a  director  along  its  lower  border, 
the  gland  pushed  up,  out  of  the  way,  the  tip  of  the  greater  cornu  drawn  down 
with  a  hook,  and  the  posterior  margin  of  the  digastric  defined.  The  angle 
between  this  and  the  upper  margin  of  the  hyoid  is  then  carefully  cleaned, 
the  hypoglossal  nerve  pushed  upwards,  the  ranine  vein  avoided,  and  the 
posterior  fibres  of  the  hyoglossus  exposed.  These  are  either  divided  on  a 
director,  pushing  it  between  them  and  the  middle  constrictor ;  or  by  picking 
them  up  with  a  pair  of  forceps  and  cutting  through  them  layer  by  layer. 
The  artery  lies  with  one,  and  sometimes  two  veins,  close  above  the  bone. 
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2.  After  it  lias  passed  the  digastric. — The  position  is  the  same,  but  the 
incision  starts  half  an  inch  below  and  external  to  the  symphysis,  runs  down- 
wards to  the  junction  of  the  greater  cornu  and  the  body,  and  then  turns  up- 
wards to  a  little  below  the  angle  of  the  jaw.  The  structures  are  divided  in 
the  same  way,  the  submaxillary  gland  pushed  up  and  a  triangle  exposed 
formed  by  the  two  bellies  of  the  digastric  and  the  hypoglossal  nerve,  dipping- 
under  the  mylohyoid  in  front.  The  fat  and  loose  cellular  tissue  which  fill 
this  space  are  removed,  care  being  taken  not  to  injure  the  ranine  vein ;  the 
fibres  of  the  hyoglossus,  which  form  the  floor,  divided  layer  by  layer ;  and 
the  lingual  artery,  with  its  one  or  two  veins,  exposed,  lying  parallel  to  the 
upper  border  of  the  bone. 

LiGATUEE  OF  THE  FACIAL  ArTEEY 

This  may  be  tied  at  the  anterior  border  of  the  masseter,  where  it  is  only 
covered  by  sldn,  platysma,  and  fascia.  A  short  transverse  incision  along  the 
lower  margin  of  the  jaw  is  all  that  is  required.  The  vein  lies  behind.  It  can 
easily  be  compressed  in  the  same  situation. 

LiGATUEE  OP  THE  TeMPOEAL  ArTERY 

A  short  vertical  incision  immediately  in  front  of  the  ear  over  the  root  of 
the  zygoma  is  all  that  is  required.  The  artery  lies  in  some  rather  dense 
cellular  tissue  at  this  spot,  with,  as  a  rule,  a  single  vein. 

The  occipital  artery  may  require  to  be  ligatured  in  the  scalp,  midway  be- 
tween the  mastoid  process  and  the  external  occipital  protuberance  ;  but  in 
most  cases,  like  the  branches  of  the  temporal,  it  can  readily  be  controlled  by 
pressure.  In  its  deeper  part,  where  it  lies  under  the  mastoid,  it  is  almost 
inaccessible  and  is  practically  out  of  the  reach  of  injury. 

Ligature  op  the  Subclavian  Artery 

The  first  part  of  the  right  subclavian  has  been  tied  fourteen  times  with 
a  uniformly  unsuccessful  result,  and,  except  in  the  case  of  some  abnormality 
among  its  branches,  it  is  difficult  to  see  how  it  could  be  otherwise.  The 
first  part  of  the  left  is  quite  out  of  the  question.  On  the  other  hand,  liga- 
ture of  the  third  part,  on  either  side,  is  a  very  successful  operation. 

1.  Ligature  of  the  first  part  of  the  right  subclavian. — The  artery  extends 
forwards,  upwards  and  outwards  from  the  bifurcation  of  the  innominate 
behind  the  sterno-clavicular  articulation. 

The  position  of  the  patient  and  the  line  of  the  incision  are  the  same  as 
for  ligature  of  the  innominate  ;  the  inner  border  of  the  clavicular  origin  of 
the  sterno-mastoid  is  divided  as  far  as  required,  and  the  outer  of  the  sterno- 
hyoid and  sterno-thyroid,  exposing  the  anterior  jugular  vein  and  the  deep 
layer  of  the  cervical  fascia.  The  former  is  tied  or  pulled  on  one  side,  the 
latter  divided  very  cautiously  ;  the  internal  jugular  vein  with  the  vertebral, 
running  down  to  join  the  innominate,  drawn  outwards  ;  the  innominate,  if  it 
rises  too  high,  pressed  downwards,  and  the  connective  tissue  gently  separated _ 
until  the  bifurcation  of  the  innominate  artery  is  exposed  on  one  side  and 
the  origin  of  the  vertebral  on  the  other.  The  vagus  should  be  recognised 
and  pressed  inwards  towards  the  carotid,  so  as  to  avoid  any  mjury  to  the 
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recurrent  laryngeal.  If  there  is  sufficient  space  between  the  origin  of  the 
vertebral  and  the  point  of  bifurcation,  the  sheath  is  opened  midway  and 
tlie  needle  passed  from  below  upwards  and  inwards,  remembering  that  the 
artery  rests  upon  the  pleura  behind  as  well  as  below ;  if  the  length  is  too 
short,  the  vertebral  should  be  tied  as  well. 

2.  Ligature  of  the  third  jpart  of  the  subclavian. — The  patient  lies  on  the 
back  with  the  shoulders  slightly  raised,  the  head  turned  to  the  opposite  side, 
and  the  arm  drawn  downwards  to  depress  the  clavicle  as  much  as  possible. 
The  height  to  which  the  artery  ascends  above  the  clavicle  is  very  variable, 
particularly  on  the  right  side  ;  it  may  be  almost  concealed  behind  the  bone, 
especially  when  the  neck  is  short  and  the  curves  well  marked  ;  or  it  may  rise 
an  inch  and  a  half  above  it.  The  pulsation  can  always  be  felt  upon  the  first 
rib  between  the  trapezius  and  the  sterno-mastoid. 


Fig.  48. — Ligature  of  Subclavian  and  Lingual  Arteries. 


The  course  of  the  external  jugular  vein  should  be  ascertained  first. 
Usually  it  pierces  the  deep  fascia  an  inch  above  the  clavicle,  just  posterior 
1  the  sterno-mastoid.  The  incision,  two  inches  and  a  half  or  three  inches 
1  length,  is  parallel  to  the  clavicle,  immediately  above  it,  with  its  centre 
3rresponding  to  the  interval  between  the  sterno-mastoid  and  trapezius  ;  the 
dn,  superficial  fascia,  platysma,  and  descending  branches  of  the  cervical 
lexus  are  divided  ;  there  is  no  need  to  draw  the  sldn  down  on  to  the  bone. 
'  the  external  jugular  vein  is  exposed  it  should  be  drawn  to  one  side, 
he  deep  fascia  is  cut  through  upon  a  director,  and  if  the  interval  between 
le  muscles  is  very  small,  the  edge  of  one  or  other  or  both  may  be  notched, 
he  space  thus  exposed  is  filled  with  loose  cellular  tissue  containing  a 
naous  plexus  formed  by  the  terminations  of  the  external  jugular,  supra- 
apular,  and  transverse  cervical  veins,  a  branch  from  the  cephalic,  and 
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sometimes  the  anterior  jugular  as  well.  To  avoid  wounding  these,  the 
tissues  must  be  carefully  separated  with  a  director  behind  the  margin  of 
the  sterno-mastoid,  until  the  edge  of  the  scalenus  anticus  is  felt  with  the 
finger.  If  this  is  traced  down  to  the  tubercle  on  the  rib,  the  artery  is  made 
out  at  once,  unless  there  is  the-  rare  abnormality  in  which  it  follows  the 
course  of  the  vein.  As  a  rule,  the  sensation  of  the  flattened  band  with 
rounded  edges  is  characteristic,  even  if  the  pulsation  cannot  be  felt.  The 
chief  difficulty  arises  with  the  lowest  cord  of  the  brachial  plexus,  but  if  care 
is  taken  to  include  only  that  structure  which  lies  next  to  the  scalene 
tubercle,  and  to  feel  the  radial  pulse  before  the  ligature  is  tightened,  it  is 
scarcely  likely  to  be  mistaken. 

The  artery  in  this  situation  is  surrounded  by  a  dense  funnel-shaped 
sheath  prolonged  from  the  cervical  fascia  ;  this  is  opened  by  a  small  incision, 
and  the  needle  passed  from  above,  downwards,  behind  the  artery,  so  as  to 
avoid  taking  the  lowest  cord  of  the  plexus. 

The  posterior  belly  of  the  omo-hyoid,  the  subclavian  vein,  and  the  trans- 
verse cervical  artery  are  rarely  seen.  The  supra-scapular  branch  may  be  in 
the  way,  running  parallel  to  the  clavicle,  but  it  can  always  be  drawn  on  one 
side.  The  third  part  of  the  artery  is  just  free  from  the  pleura.  In  many 
cases  the  posterior  scapular  or  some  other  large  branch  arises  almost  from 
the  spot  at  which  the  artery  is  usually  tied  ;  if  there  is  sufficient  room  the 
ligature  is  placed  as  far  as  possible  on  the  distal  side  ;  if  there  is  not,  the 
branch  is  tied  as  well.  In  some  few  cases,  chiefly  where  the  operation  is 
done  for  aneurysm  of  the  axillary,  extending  upwards  under  the  clavicle,  the 
outer  margin  of  the  scalenus  anticus  must  be  divided,  and  the  second  part 
hgatured.  In  doing  this,  care  must  be  taken  to  avoid  the  pleura,  which  lies 
behind  and  below  it ;  the  transverse  cervical  and  supra-scapular  arteries, 
which  not  unfrequently  cross  it ;  and  the  phrenic  nerve,  which  runs  down 
upon  the  scalenus  anticus,  but  usually  leaves  it  just  before  it  reaches  the 
level  of  the  artery.  In  any  case,  it  is  advisable  to  keep  the  line  of  division 
low  down,  but  the  position  of  the  subclavian  vein  must  be  recollected. 

The  third  part  of  the  subclavian  artery  is  easily  compressed  against  the 
first  rib,  unless  the  neck  is  exceedingly  short  and  thick.  The  operator 
stands  behind  the  patient's  shoulder  and  uses  the  thumb  of  the  same  hand 
(right,  that  is  to  say,  for  the  right  subclavian)  pressing  downwards,  inwards, 
and  backwards.  If  there  is  any  difficulty,  it  is  probably  because  the  artery 
makes  rather  a  higher  curve  than  is  expected.  Sometimes  a  compressor  is 
used,  but  the  brachial  plexus  cannot  then  be  so  well  avoided. 

Ligature  of  the  Vertebral  Artery 

This  has  been  performed  for  secondary  haemorrhage  after  ligature  of 
some  of  the  larger  trunks,  and  for  epilepsy.  The  operation,  however,  so  far 
as  this  last-mentioned  affection  is  concerned,  has  been  practically  abandoned, 
although  some  of  the  cases  derived  considerable  temporary  benefit. 

The  position  is  on  the  back,  with  the  head  slightly  turned  to  the  opposite 
side.  There  is  no  line  for  the  artery  ;  the  guide  to  it  is  either  the  trans- 
verse process  of  the  sixth  cervical  vertebra,  or  the  interspace  between  the 
scalenus  anticus  and  the  longus  colli. 

The  incision  is  three  inches  in  length,  down  the  posterior  margin  of  the 
sterno-mastoid ;  the  external  jugular  vein  must  be  avoided  and  drawir 
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inwards  with  the  muscle.  The  fascia  beneath  is  carefully  divided  until  the 
scalenus  anticus,  with  the  phrenic  nerve  and  the  transverse  cervical  artery, 
are  recognised.  Avoiding  these,  the  inner  border  of  the  scalenus  anticus  is 
to  be  made  out,  and  next  to  this,  lying  between  it  and  the  longus  colli,  is  the 
artery.  The  transverse  process  of  the  sixth  cervical  is  a  further  guide  to 
the  division  if  it  is  required.  The  vein  lies  almost  always  in  front  of  the 
artery.  Alexander,  who  has  had  the  chief  experience  in  this  operation,  re- 
commends that  it  should  be  drawn  inwards  or  outwards,  whichever  is  most 
convenient,  with  an  aneurysm-needle.  Another  needle  is  then  passed  from 
without  iiiwards,  behind  the  artery,  threaded  and  withdrawn. 

The  pleura  lies  on  the  inner  side  of  the  wound,  the  subclavian  artery 
below.  If  the  vertebral  enters  the  fifth  foramen  instead  of  the  sixth  it 
generally  runs  slightly  more  to  the  mner  side. 

LiGATUIlE  OF  THE  INTERNAL  MaMMAEY  AeTERY 

The  internal  mammary  runs  downwards  behind  the  costal  cartilages  to 
|;he  margm  of  the  sternum  in  the  sixth  interspace,  where  it  divides.  At  its 
pigin  it  is  crossed  by  the  phrenic  nerve  and  by  the  junction  of  the  internal 
ugular  and  subclavian  veins  ;  in  the  first  three  interspaces  ligature  is  fairly 
iasy ;  after  that,  it  becomes  more  and  more  difticult.  The  incision  is 
)blique,  with  its  centre  corresponding  to  the  middle  of  the  intercostal  space 
!oncerned ;  the  skin,  superficial  fascia,  aponeurosis  of  the  pectoralis  major 
ind  the  intercostal  fascia  are  successively  divided  and  the  artery  exposed, 
[vith  a  vein  on  either  side.  If  there  is  not  sufficient  room,  part  of  the  costal 
artilages  or  of  the  sternum  should  be  removed  as  well. 

LiGATUKE  OF  THE  AxiLLAEY  AkTEKY 

The  axillary  artery  is  tied  either  on  the  front  of  the  thorax  in  the  first 
lart  of  its  course,  or  from  the  axilla  in  the  third.  The  line  of  the  vessel, 
I'hen  the  arm  is  abducted  from  the  side,  is  from  the  middle  of  the  clavicle 
lutwards  to  the  inner  side  of  the  prominence  caused  by  the  coraco- 
Irachialis. 

1.  In  the  first  part  of  its  course, — The  patient  is  placed  on  the  back  with 
he  shoulder  unsupported,  hanging  over  the  edge  of  a  pillow,  and  the  arm  by 
|je  side.  Later,  after  the  muscle  is  divided,  a  greater  amount  of  space  can 
|e  obtained  by  pushing  the  elbow  somewhat  upwards.  Various  incisions  have 
sen  used,  but  the  most  simple  is  one  running  parallel  to  the  clavicle,  half 
la  inch  below  it,  from  just  inside  the  coracoid  process  to  within  an  inch  of 
lie  sternal  end.  The  skin,  superficial  fascia,  and  some  fibres  of  the  platysma 
Te  dinded  ;  the  clavicular  portion  of  the  pectoralis  major  is  cut  through  in 
liccessive  layers,  any  vessel  that  bleeds  being  clamped  at  once ;  and  the 
Isto-coracoid  membrane  exposed,  with  the  cephalic  vein  crossing  inwards 
lid  the  acromio-thoracic  artery  (some  branches  of  which  have  already  been 
Ivided)  coming  forwards  through  it.  The  layer  of  fascia  is  cut  through  on 
jdirector,  parallel  to  the  clavicle,  above  the  perforation  of  the  cephalic  vein, 
lid  the  axillary  sheath  exposed,  covered  with  a  little  loose  fat.  The  sheath 
1  opened  well  above  ;  the  vein  lies  almost  in  front  of  the  artery,  but  it  can 
lually  be  pressed  down  with  the  finger  out  of  harm's  way.  The  needle 
|!Ould  be  passed  from  below  upwards,  avoiding  the  long  thoracic  nerve 
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which  lies  behind  the  artery  on  the  serratus  magnus,  and  the  lowest  cord  of 
the  brachial  plexus  which  lies  immediately  above. 

This  operation  can  readily  be  performed  upon  the  dead  subject,  but  it  is 
vei'y  doubtful  if,  in  the  hving,  it  has  any  advantage  over  ligature  of  the  third 
part  of  the  subclavian  ;  and  certainly  it  has  several  grave  disadvantages.  Its 
branches  are  numerous,  the  vein  is  seriously  in  the  way,  very  large  abnormal 
branches  not  unfrequently  arise  from  it,  and  the  operation  is  much  more 
difficult. 

2.  In  the  third  part  of  its  course. — The  arm  is  abducted  from  the  side 
and  rotated  outwards  to  bring  the  folds  of  the  axilla,  and  the  head  of  the 
bone  into  prominence.  The  line  of  the  artery  is  parallel  to  the  margins  of 
the  axilla,  but  nearer  the  anterior  than  the  posterior.  When  operating  on 
the  left  side,  the  surgeon  stands  between  the  arm  and  the  thorax  ;  on  the 
right,  it  is  more  convenient  for  him  to  place  himself  on  the  outer  side 
(fig.  49). 

The  incision,  three  inches  in  length,  runs  down  the  inner  border  of  the 


Fig.  49. — Ligature  of  axillarjr  artery. 


coraco-brachialis  from  the  highest  point  of  the  axilla.  The  skin  and  super- 
ficial fascia  only  are  divided.  The  deep  fascia  is  slit  up  on  a  director,  the 
inner  border  of  the  muscle  defined,  the  median  nerve  which  lies  next  to  it 
{except  the  musculo-cutaneons  which  perforates  it)  pulled  slightly  to  the 
outer  side,  and  the  artery  exposed  behind  it.  The  sheath  is  opened  in  front' 
and  the  needle  passed  from  within  outwards. 

If  the  axillary  vein  is  single  and  occupies  the  normal  relation  to  the 
artery,  it  may  not  be  seen  at  all  or  only  indistinctly  through  the  sheath ;  j- 
but  often  there  are  two,  and  sometimes  they  lie  on  opposite  sides  and  are  ; 
united  by  transverse  branches  across  it.    Abnormal  branches  are  not  at  all ' 
uncommon,  the  radial,  for  example,  arising  high  up. 

Ligature  op  the  Beachiai,  Artery 

The  brachial  arteiy  may  be  tied  in  any  part  of  its  course.  The  line  is 
from  the  inner  margin  of  the  coraco-brachiahs  in  the  axilla,  down  the  inner 
margin  of  the  biceps  to  the  middle  of  the  bend  of  the  elbow. 

The  arm  is  abducted,  extended,  and  rotated  outwards.    In  the  later  steps 
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Df  the  operation,  if  the  biceps  overlaps  the  artery,  the  elbow  may  be  flexed  to 
relax  it  (fig.  50). 

1.  In  the  upper  and  middle  part  of  its  course  an  incision  two  inches  long 
s  made  over  the  inner  margin  of  the  muscle,  dividing  the  skin  and  the 


Biceps  muscle 


Fi(3.  50. — Ligature  of  brachial  artery. 

luperficial  fascia  only.  The  deep  fascia  is  cut  through  upon  a  director,  the 
jiuscle  drawn  outwards,  and  the  median  nerve  which  usually  lies  upon  the 
iterior  surface  of  the  artery,  drawn  either  outwards  or  inwards  according 
h  its  position.  The  artery  lies  to  the  inner  side  of  the  muscle,  with  a  vein 
In  either  side  of  it ;  and  the  needle  may  be  passed  in  either  direction. 
I'ccasionally  the  median  nerve  lies  on  the  deep  surface  of  the  vessel,  not  the 
luperficial,  and  sometimes  a  certain  amount  of  difficulty  arises  from  abnor- 
malities, the  brachial  winding  round  the  internal  condyle  of  the  humerus, 
|r  dividing  into  two  branches  high  up.  It  is  said  that  a  large  inferior  pro- 
jmda  has  been  mistaken  for  the  artery,  and  that  difficulty  has  been  caused 
ly  the  median  nerve  resting  upon  the  vessel  and  receiving  an  impulse 
I'om  it. 

The  brachial  artery  may  be  compressed  against  the  shaft  of  the  humerus 
|i  any  part  of  its  course,  the  direction  of  the  pressure  varying  with  the  part 
I'  the  artery  concerned.    In  many  cases  it  is  rather  painful,  probalily  owing 
the  fact  that  the  nerves  are  pressed  upon  as  well. 

2.  Ligature  at  the  bend  of  the  elbow. — The  arm  is  abducted,  the  elbow 

Tend i nous  Jlioncuronis 
  diiided 


Fig.  51.— Ligature  of  braclii.il  ;irtery  at  tlie  bend  of  the  elbow. 

jtended  and  supinated.    An  incision  an  inch  and  a  half  in  length  is  made 
|liquely  at  the  bend  of  the  elbow,  parallel  and  close  to  the  inner  border  of 
tendon  of  the  biceps.,  avoiding  the  juedian  basilic  vein,  which  lies  to  the 
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inner  side,  and  the  median  cephalic  which  Ues  below.  As  it  is  deepened  the 
median  basilic  vein  can  be  drawn  inwards,  and  with  it  the  internal  cutaneous 
nerve.  The  strong  semilunar  fascia  from  the  biceps  is  then  divided  upon  a 
director,  and  the  artery  with  its  venae  comites  exposed,  lying  surrounded  by 
a  small  amount  of  cellular  tissue  and  fat.  The  needle  may  be  passed  from 
either  side,  the  median  nerve  being  some  little  distance  off  (fig.  51). 

Forced  flexion  and  forced  extension  can  control  and  even  stop  the  pulsa- 
tion in  the  brachial  at  the  elbow,  the  former  by  compressing  it  between  mus- 
cular masses,  the  latter  by  the  tension  exerted  on  it. 

Ligature  of  the  Eadial  Aeteey 

The  line  of  the  vessel  is  almost  straight  from  the  inner  side  of  the  tendoa 
of  the  biceps  to  just^internal  to  the  base  of  the  styloid  process  of  the  radius  • 
it  may  be  tied  in  any  part  of  its  course  (fig.  52). 


Fig.  52. — Line  of  incision  for  ligature. 


The  arm  is  extended  and  supinated  ;  later,  when  the  upper  part  of  the 
artery  is  to  be  tied,  the  elbow-joint  is  flexed  to  relax  the  supinator  longus. 

1.  In  the  upper  part. — The  line  of  the  incision  varies  with  the  condition 
of  the  muscles.  When  they  are  only  moderately  developed  it  may  correspond 
to  that  of  the  artery  ;  but  in  cases  in  which  the  prominence  of  the  supinator 
longus  reaches  beyond  the  middle  of  the  limb,  it  is  placed  more  to  the  innei 
side.  The  skin  and  superficial  fascia  are  divided  for  from  two  to  three 
inches,  avoiding  as  far  as  possible  the  large  cutaneous  veins  often  present  ii 
the  course  of  the  vessel ;  the  deep  fascia  is  cut  through  upon  a  director,  th( 


Su// in  a  tor  lonjus 


Fig.  53. — Ligature  of  radial  artery. 

edge  of  the  muscle  raised  (while  the  elbow  is  flexed),  and  the  under  surfad 
followed  until  the  artery  is  exposed,  surrounded  by  a  little  loose  fascia  an 
lying  upon  the  pronator  radii  teres.  The  veins  lie  on  either  side  of  it,  tl 
nerve  is  not  seen  (fig.  53). 

2.  At  the  wrist  this  artery  is  quite'superficial,  and  all  that  is  required  I 
a  verv  short  inciainn  nn  t.lio  vorliQl  cirlo  ftmrlnn  r.f  +.Vici  flp.xor  car 
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radialis,  between  it  and  the  supinator  longus.  The  deep  fascia  must  be  very 
pautiously  cut  through  upon  a  director.  Two  veins  accompany  the  artery  ; 
Lhe  nerve  lies  adjacent  to  it  for  part  of  its  course,  but  leaves  it  before  it 
.•eaches  the  wrist  (fig.  54). 


Fig.  5i. — Ligature  ot  tlie  radial  and  ulnar  arteries. 


3.  The  radial  artery  may  also  be  tied  on  the  outer  side  of  the  wrist, 
I'here  its  pulsation  can  easily  be  felt.  The  hand  should  be  adducted  and 
lightly  extended  to  relax  the  extensor  tendons  of  the  thumb. 

Ligature  of  the  Ulnar  Artery 

The  line  of  the  ulnar  artery  extends  from  the  inner  side  of  the  biceps 
endon  in  the  middle  of  the  bend  of  the  elbow,  inwards  to  about  the  middle 
f  the  ulna,  and  then  straight  down  to  the  outer  side  of  the  pisiform  bone, 
'he  arm  is  extended  and  the  forearm  supinated  ;  but  after  the  interval  be- 
^veen  the  muscles  is  found  the  wrist  is  flexed  to  relax  the  structures  on  the 
■ont  of  the  limb. 

1.  The  artery  can  be  tied  in  the  upper  third  of  its  course,  although  it  is 
iflicult  to  understand  what  circumstances  could  give  rise  to  such  an  opera- 
ou.  The  line  of  incision  is  not  that  of  the  artery,  it  runs  from  the  front  of 
16  internal  condyle  to  the  outer  border  of  the  pisiform  bone,  and  is  at 
■ast  three  inches  in  length.  The  skin  and  superficial  fascia  are  divided,  and 
16  deep  fascia  thoroughly  exposed  in  order  to  find  the  white  line  that  marks 
le  tendinous  edge  of  the  flexor  carpi  ulnaris.  This  is  divided  for  the  whole 
ngth  of  the  wound  ;  the  hand  is  flexed  to  relax  the  muscle,  and  the  fibres 
iparated  until  the  ulnar  nerve  is  laid  bare  lying  upon  the  flexor  profundus, 
xternal  to  this  is  the  edge  of  the  flexor  sublimis,  which  must  be  divided, 
id  then  carefully  lifted  up  from  the  flexor  profundus  beneath,  until  the 
'ssel  is  exposed  with  the  veins  on  each  side.  Lower  down,  where  it 
'preaches  the  nerve,  it  is  much  more  easy. 

2.  At  the  wrist  all  that  is  required  is  a  short  incision  along  the  radial 
Jle  of  the  flexor  carpi  ulnaris  tendon.  As  soOn  as  this  is  exposed,  the 
rist  is  flexed  and  the  tendon  raised  with  the  handle  of  the  scalpel,  laying 
I'e  the  deep  fascia  which  covers  in  the  artery  as  it  lies  upon  the  flexor 
ofimdus,  or  the  annular  ligament.  The  nerve  lies  to  the  inner  side,  and 
slightly  deeper  (fig.  54). 

Ligature  of  the  Abdominal  Aorta 

The  abdominal  aorta  divides  opposite  the  left  side  of  the  body  of  the  fourth 
iibar  vertebra,  on  a  level  with  the  umbiUcus  and  the  highest  point  of  the 
3st  of  the  ilium.    The  line  of  the  iliac  arteries  runs  from  this  to  a  point  on 
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Poupart's  ligament,  midway  between  the  anterior  superior  spine  of  the  ihum 
and  the  pubic  symphysis.  The  upper  third  corresponds  roughly  to  the 
common  iliac,  the  lower  two  thirds  to  the  external. 

The  abdominal  aorta  has  been  tied  ten  times  in  all,  one  patient  surviving 
ten  days  after  the  operation.  Cooper's  incision  was  in  the  middle  line  of  the 
abdomen,  the  intestines  being  pushed  on  one  side  and  the  peritoneum 
scratched  through  with  the  finger-nail.  The  other  method  is  post-peritoneal, 
the  incision  being  -similar  to  that  employed  for  ligature  of  the  common  iliac, 
but  prolonged  at  least  as  high  as  the  umbilicus.  The  needle  should  be  passed 
from  left  to  right. 

Compression  of  the  abdominal  aorta  is  easily  managed  at  the  umbilicus 
by  means  of  Lister's  tourniquet,  and  may  be  kept  up  under  an  anjesthetic  for 
an  hour  and  more  without  any  serious  consequence.  In  thin  people  the  artery 
may  be  controlled  with  the  thumbs.  The  tourniquet  should  be  placed  upon 
the  right  side  and  with  the  upper  pad  rather  beyond  the  middle  line,  as  the 
aorta  lies  on  the  left. 

LiGATUEE  OF  THE  COMMON  IlIAC 

Abernethy's  incision  for  ligature  of  the  external  iliac  commences  one  inch 
above  Poupart's  ligament,  half  an  inch  outside  the  external  abdominal  ring, 
runs  upwards  curving  round  parallel  to  Poupart's  ligament,  and  terminates  a 
short  distance  above  and  internal  to  the  anterior  superior  spine.    How  far  it 


Fig.  55. — Incision  for  the  application  of  a  ligature  to  tlie  aorta  or  common  iliac  artery. 

should  be  prolonged  upwards  in  a  case  of  ligature  of  the  common  iliac,  depends 
upon  the  condition  of  the  abdominal  wall.  Certainly  it  must  be  continued  at 
least  two  inches  above  the  anterior  spine,  and  not  unfrequently  as  high  a& 
the  umbilicus  (fig.  55).  The  skin  and  superficial  fascia  are  divided  first ;  then 
the  external  oblique,  internal  oblique,  and  transversalis  muscle  in  order  (some 
of  the  branches  of  the  circumflex  ilii  being  cut  between  the  two  last)  and  the 
transversahs  fascia  exposed.  This  can  always  be  distinguished  from  the  peri- 
toneum by  its  being  attached  to  Poupart's  ligament.  A  small  incision  is  care- 
fully made  in  it,  at  the  lower  angle  of  the  wound,  where  it  is  thickest,  and 
where  the  sub-peritoneal  fat  collects  most,  and  then  it  is  divided  for  the  whole 
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length  upon  a  broad  flat  director.  The  peritoneum  is  pushed  inwards,  not 
stripped  up,  the  patient  being  turned  over  slightly  to  the  opposite  side  ;  the 
sheath  of  the  artery  exposed  and  cleaned,  and  the  needle  passed  round  it 
from  within  outwards.  The  spermatic  vessels  and  the  ureter  adliere  to  the 
peritoneum  and  so  escape  danger. 

On  the  left  side  the  veins  do  not  give  much  trouble  ;  the  left  common  iliac 
lies  to  the  inner  side  of  the  artery  the  whole  way.  On  the  rigJit,  however, 
the  relation  is  much  closer.  The  inferior  vena  cava  begins  on  the  right  side 
of  the  artery,  over  the  body  of  the  fifth  lumbar  vertebra ;  the  left  common 
iliac  passes  behind  the  commencement ;  the  right  behind  the  end,  winding 
round  a.s  it  ascends  until  it  comes  to  lie  upon  the  outer  side.  As  the  artery 
cannot  be  seen  the  difficulty  can  easily  be  imagined. 

The' operation  has  been  performed  according  to  Lidell  sixty-eight  times 
i  with  only  sixteen  recoveries,  and  it  is  a  matter  of  question  whether  it  would 
■  not  be  advisal)le  to  adopt  Cooper's  method — and  especially  if  it  is  the  right 
I  side — deliberately  open  the  abdomen. 

The  common  iliac  arteries  can  be  controlled  at  their  point  of  bifurcation 
by  means  of  Davy's  lever.  It  is  simply  a  smooth  straight  bar  of  wood  which 
is  introduced  through  the  anus,  and  passed  up  the  bowel  until  it  rises  out  of 
the  cavity  of  the  true  pelvis.  By  raising  the  outer  end  and  turning  it  to  one 
side  or  the  other,  the  opposite  artery  is  easily  compressed  against  the  bone, 
just  at  or  above  its  bifurcation.  It  controls  the  branches  of  the  internal  as 
well  as  of  the  external  iliac,  but  it  is  in  many  cases  very  difficult  of  introduc- 
tion ;  when  a  large  loose  rectum  falls  into  folds  it  is  sometimes  no  easy  matter 
tor  the  hand  to  find  its  way  up  ;  perforation  has  been  caused  by  it,  and  the 
mucous  membrane  of  the  bowel  is  liable  to  slough  if  the  pressure  is  con- 
tinued. 

Ligature  op  the  Internal  Iliac 

The  position  of  the  patient  and  the  line  of  the  incision  are  the  same  as 
for  ligature  of  the  common  trunk.  The  peritoneum  must  be  pushed  inwards 
in  the  same  way,  and  the  finger  passed  down  over  the  external  branch  to 
find  the  internal.  The  needle  is  passed  ft'om  within  outwards,  the  internal 
iliac  vein  lying  behind  it  and  to  its  inner  side,  the  termination  of  the  external 
and  the  commencement  of  the  common  behind,  and  to  the  outer  side  at  its 
3i'igui.    There  is  usually  a  little  more  than  an  inch  available. 

Ligature  op  the  Gluteal  Artery. 

The  line  of  the  glutseal  artery  extends  from  the  posterior  superior  spine  of 
'he  ilium  to  the  apex  of  the  great  trochanter  ;  it  emerges  from  the  pelvis  at 
lie  junction  of  the  upper  with  the  middle  third.  ■  The  position  of  the  patient 
s  face  downwards  with  the  thigh  extended. 

The  incision  is  in  the  line  of  the  artery,  four  inches  in  length.  The  skin 
ud  superficial  fascia  are  divided,  the  fibres  of  the  gluteus  maximus  exposed 
nd  separated,  and  the  upper  margin  of  the  great  sacrosciatic  foramen  felt  for 
^"ith  the  finger.  The  artery  emerges  through  this  between  the  margins  of 
he  pyriformis  and  the  glutious  medius. 

The  spot  at  which  the  sciatic  artery  is  found  lies  internal  to  and  below 
Ins,  in  the  middle  of  the  line  drawn  from  the  posterior  superior  spine  to  the 
uberosity  ;  the  incision  is  vertical. 


296    DISEASES  AND  INJURIES  OF  SPECIAL  STEUCTUEES 


The  internal  pudic  lies  about  half  an  inch  internal  to  this,  under  the  cover 
of  the  great  sacrosciatic  ligament. 

Ligature  of  the  External  Iliac 

The  line  of  the  artery  is  the  continuation  of  that  for  the  common  iliac ; 
exceptionally  in  old  people  with  tortuous  vessels  it  is  thrown  into  curves, 
the  most  marked  of  which  usually  clips  down  into  the  pelvis.  The  position 
of  the  patient  is  the  same,  the  limb  being  extended  and  slightly  abducted. 

There  are  two  methods  :  Abernethy's,  which  has  been  desci'ibed  already, 
and  Cooper's  (fig.  56).  The  incision  in  the  latter  is  slightly  concave  upwards, 
about  half  an  inch  above  Poupart's  ligament,  commencing  to  the  inner  side 


Fig.  56. — Ligature  of  external  iliac  and  superficial  femoral  arteries,    in  this  figure  tlie 
incision  for  the  femoral  artery  is  x^laced  too  low. 

■of  the  centre,  and  running  towards  the  anterior  superior  spine  for  about 
three  inches.  The  skin,  superficial  fascia,  and  a  few  small  vessels  passing  over 
Poupart's  ligament  are  divided ;  the  aponeurosis  of  the  external  oblique  is  j 
incised  for  the  same  distance  upon  a  director  ;  the  internal  oblique  and  trans-  j 
versalis  muscle  drawn  upwards  and  outwards,  or  if  necessary  divided  to  a  j 
slight  extent,  and  the  transversalis -fascia  with  the  internal  abdominal  ring  and  ; 
the  spermatic  cord  exposed.    The  deep  epigastric  artery  and  the  cord  are 
then  pulled  upwards  and  inwards,  the  transversalis  fascia  cautiously  divided 
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-sufficiently  to  admit  tlie  fin.^er,  and  the  sheath  of  the  artery  exposed,  over- 
lapped to  a  very  slight  extent  by  the  peritoneum.  The  needle  is  passed  from 
the  side  of  the  vein,  taking  care  not  to  include  the  genito-crural  nerve. 

Cooper's  operation  there  is  no  doubt  interferes  with  the  strength  of  the 
abdominal  wall  less  than  Abernethy's,  although,  if  buried  sutures  are  used, 
and  the  layers  carefully  united  to  each  other  in  their  proper  order,  it  suffers 
very  slightly  in  either.  The  peritoneum  is  less  exposed,  and  perhaps  is  in 
less  danger  of  being  injured,  but  the  difference  is  not  a  material  one.  The 
deep  epigastric,  on  the  other  hand,  is  distinctly  in  very  great  danger  and  has 
been  wounded ;  the  circumflex  ilii  vein  almost  crosses  the  seat  of  ligature, 
and  if  the  lower  part  of  the  artery  is  diseased,  it  is  hnpossible  to  reach  the 
upper,  much  less  the  common  iliac,  without  enlarging  the  wound  very 
seriously.  Abernethy's  therefore  is  to  be  preferred  for  all  cases  except 
aneurysms  situated  below  Pouparfs  ligament  in  which  the  artery  can  be 
shown  to  be  healthy  where  it  crosses  the  pubes. 


LiGATUKE  OF  THE   FeMOEAL  ArTEKY 


The  line  of  the  artery  begins  at  the  mid-point  between  the  pubic  symphysis 
and  the  anterior  superior  spine,  and  when  the  limb  is  straight  runs  down  to 
the  inner  border  of  the  patella,  the  vessel  extending  two-thirds  of  the  distance. 
If,  on  the  other  hand,  the  limb  is  flexed,  abducted 
and  rotated  outwards — the  position  in  which  it  is 
placed  for  operation — the  lower  point  is  the  ad- 
ductor tubercle  on  the  internal  condyle  (fig.  57). 

The  common  femoral  is  tied  immediately 
below  Poupart's  ligament,  the  superficial  one 
either  at  the  apex  of  Scarpa's  triangle  or  in 
Hunter's  canal. 

1.  The  common  femoral. — The  incision  may 
be  either  longitudinal  or  transverse.  The  former 
is  two  inches  in  length  in  the  line  of  the  artery, 
beginning  immediately  below  Poupart's  liga- 
ment ;  the  latter  is  parallel  to  the  ligament,  half 
an  inch  below  it,  and  across  the  vessel.  The 
skin,  superficial  fascia  and  fascia  lata  are  very 
carefully  divided  in  either  case ;  the  sheath  of 
the  vessel  exposed,  avoiding  the  genito-crural  nerve, 
and  the  compartment  that  contains  the  artery 
opened  on  the  inner  side.  The  needle  is  passed 
from  within  outwards  about  half  an  inch  below 
the  ligament. 

The  objections  urged  against  this  operation  are 
the  uncertain  length  of  the  artery  ;  the  origin  of 
the  profunda  is  usually  an  inch  and  a  half  below  Poupart's  ligament, 
but  it  may  be  very  much  higher  or  very  much  lower,  and  then  one  of  the 
large  circumflex  branches  frequently  comes  off  from  the  main  trunk  by  itself  ; 
and  the  fact  that  this  part  is  frequently  diseased.  But  in  carefully  selected 
cases  it  has  been  shown  to  be  very  successful. 

The  common  femoral  is  easily  controlled  by  digital  or  instrumental  com- 
pression where  it  passes  under  the  ligament,  resting  upon  the  bone. 


Fig, 


-Tjiue  of  incision  for 
Liture  of  tile  femoral  artery. 
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2.  The  sujyerficial  femoral  in  Scarpa's  triangle. — The  point  selected  is 
at  the  apex,  just  before  it  is  crossed  by  the  sartorius,  usually  four  or  five 
inches  below  the  ligament  and  two  or  three  below  the  origin  of  the  pro- 
funda. 

The  limb  is  slightly  flexed,  abducted  and  laid  upon  its  outer  side,  the  line 
of  the  artery  marked  out  (if  possible  the  pulsation  should  be  felt)  and  the 
course  of  the  internal  saphena  vein  ascertained.  The  incision  is  three  inches, 
in  length,  with  its  centre  opposite  the  point  selected.  The  skin  and  super- 
ficial fascia  are  divided  ;  the  fascia  lata  exposed,  and  the  edge  of  the  sartorius- 
made  out  as  it  runs  downwards  and  inwards  past  the  lower  margin  of  the 
wound.  The  fascia  is  divided  along  the  edge  of  the  muscle,  which  is  then 
drawn  outwards  and  raised  with  a  retractor ;  another  thinner  layer  cut  through 
beneath,  and  the  sheath  of  the  vessel  exposed,  with  perhaps  the  internal 
cutaneous  nerve  crossing  it.  A  small  opening  is  made  in  the  sheath  and  the 
needle  passed  round  the  artery  from  within  outwards,  care  being  taken  not  to 
injure  the  vein  which  lies  almost  immediately  behind. 

3.  The  siijjerficial  femoral  in  Hunter's  canal. — Hunter's  canal  occupies 
the  middle  third  of  the  thigh  measured  upon  the  inner  side  ;  the  point  selected 
for  ligature  is  in  the  middle  of  this  or  midway  between  the  groin  and  the 
knee..  The  line  of  the  incision,  when  the  limb  is  flexed,  abducted,  and  rotated 
outwards,  is  a  finger's  breadth  internal  to  the  line  of  the  artery,  and  should 
be  three  or  four  inches  in  length. 

The  skin  and  superficial  fascia  are  divided,  avoiding  the  internal  saphena. 
vein,  and  exposing  the  fascia  lata  covermg  the  sartorius.  The  muscle  is 
recognised  by  the  almost  vertical  direction  of  the  fibres.  The  fascia  is  divided 
upon  a  director  along  its  outer  or  anterior  border,  the  muscle  pulled  in- 
wards with  a  retractor,  and  the  fibrous  tissue  forming  the  roof  of  Hunter's 
canal  and  stretching  from  the  vastus  internus  to  the  adductors  exposed. 
The  aponeurosis  is  slit  up  on  a  director,  some  branches  of  the  anastomotica 
perhaps  being  divided  at  the  inferior  angle ;  the  sheath  of  the  vessel 
exposed,  with  the  long  saphenous  nerve  lying  upon  it  just  before  it  perforates 
the  adductor  magnus ;  a  small  opening  made  in  it  and  the  needle  passed 
from  without  inwards,  the  vein  lying  to  the  outer  side  and  slightly  behind. 

LiGATUEE  OF  THE  POPLITEAL  AkTEEY 

The  popliteal  extends  from  the  opening  in  the  adductor  magnus  to  the 
level  of  the  tubercle  of  the  tibia.  It  may  be  tied  in  the  upper  or  in  the 
lower  part  of  its  course. 

1.  In  the  upper  part. — The  position  of  the  limb  is  the  same  as  for 
ligature  of  the  femoral  in  Hunter's  canal,  with  the  Imee  flexed.  The! 
operator  stands  on  the  outer  side.    An  incision  three  inches  in  length  is  a 
made  immediately  behind  the  tendon  of  the  adductor  magnus,  commencing 
or  ending,  as  the  case  may  be,  opposite  the  adductor  tubeicle.    The  skin  ] 
and  superficial  fascia  are  divided,  taking  care  not  to  cut  the  internal  saphenai 
vein  ;  and  the  fascia  lata  separated  from  the  anterior  margin  of  the  sartorius,  | 
some  of  the  branches  of  the  anastomotica  probably  requiring  to  be  twisted  | 
or  clamped.    The  adductor  tendon  is  drawn  forwards,  the  sartorius  and  the 
inner  hamstrings  backwards  (the  long  saphenous  nerve  will  probably  follow 
the  adductor  tendon,  and  with  it  the  main  superficial  branch  of  the  anasto- 1 
motica)  ;  and  search  made  with  the  finger  and  a  director  in  the  fat  that; 
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protrudes.  The  depth  of  the  artery  varies  according  to  the  distance  down 
the  hmb  ;  the  vein  is  not  seen  at  all. 

2.  In  the  lower  part. — The  patient  lies  upon  the  face  or  in  what  is 
known  as  the  three-quarter  prone  position,  with  the  knee  at  first  extended. 
Afterwards  it  may  be  bent  to  relax  the  gastrocnemius  if  it  is  required. 
The  incision  is  vertical,  three  inches  in  length  in  the  line  of  the  vessel 
and  outside  the  external  saphena  vein  if  this  is  seen.  The  skin,  superficial 
fascia,  and  deep  fascia  are  divided  successively  ;  the  internal  popliteal  nerve 
pulled  outwards,  the  semi-membranous  inwards  if  it  is  exposed,  and  the  dis- 
section carried  very  carefully  through  the  loose  fat  that  fills  the  space.  The 
separation  from  the  vein,  which  lies  superficial  to  the  artery  and  rather  to 
the  outside,  is  often  very  difficult,  and  great  care  must  be  taken  not  to  mistake 
one  for  the  other,  as  the  coats  of  the  vein  are  unusually  thick  and  rigid  for 
its  size.    The  needle  should  be  passed  from  without  inwards. 


Ligature  of  the  Posteeiok  Tibial 

The  line  extends  from  the 
middle  of  the  knee-joint  to  mid- 
way between  the  internal  mal- 
leolus and  the  projection  of  the 
heel,  commencing  at  the  lower 
border  of  the  popliteus  muscle, 
just  below  the  level  of  the 
tubercle  of  the  tibia.  It  may  be 
tied  in  the  middle  of  the  leg,  low 
down,  or  behind  the  internal 
malleolus  (fig.  58). 

1.  In  the  upper  part. — The 
patient  lies  on  the  back  with  the 
knee  well  flexed  and  laid  on  its 
outer  side.  The  incision  is  four 
inches  in  length,  parallel  to  the 

inner  border  of  the  tibia  three-quarters  of  an  inch  behind,  and  exactly  in; 


Fig. 


58. — Lines  of  incision  for  ligature  of 
the  posterior  tibial  artery. 


Fig.  .5!). — Ligature  of  posterior  tibial  artery. 

the  middle  of  the  leg.  The  internal  saphena  must  be  avoided.  The  skin, 
superficial  and  deep  fascife  are  divided ;  the  gastrocnemius  pulled  to  one 
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■side  ;  the  tibial  origin  of  the  soleus  cut  through  in  the  same  hne  until  the 
glistening  tendinous  layer  on  the  deep  surface  and  the  fibres  that  arise 
from  it  are  recognised ;  and  the  superficial  muscles  pulled  away  from  the 
deeper  ones.  Between  them  there  is  a  sheet  of  fascia,  anterior  to  which  are 
the  vessels  resting  upon  the  tibialis  posticus.  There  is  a  vein  on  either 
side,  while  the  nerve  at  this  point  usually  rests  upon  the  artery  (fig.  59). 

2.  In  the  loioer  part. — The  position  of  the  foot  and  the  patient  is  the 
■same.  The  incision  is  much  shorter,  mid-way  between  the  border  of  the 
tibia  and  the  tendo  Achillis.  The  deep  fascia,  which  has  been  prolonged 
clown  from  the  interspace  between  the  muscles,  is  stouter  here  than  it  is 
above.    The  nerve  lies  more  to  the  inner  side. 

3.  Behind  the  internal  malleolus.— k  short  curved  incision  two  inches 
in  length  is  made  behind  and  below  the  internal  malleolus,  the  pulsation 
of  the  vessel  being  the  best  guide.    The  deep  fascia  here  is  thicker  still, 

forming  the  internal  annular  ligament 
that  binds  the  tendons  down.  Care 
should  be  taken  not  to  open  any  of  the 
synovial  sheaths  (fig.  60). 


Fig.  60. — Ligature  of  the  posterior  tibial 
artery  behind  the  internal  malleolus. 


Fig.  61. — Line  of  incision  for  ligature  of 
the  anterior  tibial. 


LiGATUEE  OP  THE  AnTEBIOK  TiBIAL 

The  artery  extends  from  a  point  mid-way  between  the  head  of  the  fibula 
and  the  external  tuberosity  of  the  tibia  to  another  which  lies  mid-way 
between  the  two  malleoli,  and  from  thence  to  the  base  of  the  space  between 
the  two  first  metatarsal  bones.  At  first  it  is  very  deep :  lower  down  its 
pulsation  can  be  easily  felt.  The  leg  is  extended  and  the  foot  held  in  the 
position  of  the  plantar  flexion  (fig.  61). 

1.  loi  the  upper  third. — An  incision  from  three  to  four  inches  in  length 
is  made  in  the  line  of  the  artery  and  deepened  until  the  deep  fascia  is 
reached.  If  the  separation  between  the  extensor  communis  digitorum  and 
the  tibialis  anticus  cannot  be  seen  when  the  foot  is  bent  upwards,  a  trans- 
verse or  oblique  cut  is  made  through  the  aponeurosis.    The  line  of  division 
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then  is  usually  evident  at  once.  The  two  muscles  are  separated  with  the 
handle  of  a  scalpel,  and  the  artery  is  found  lying  with  the  nerve  superficial 
to  it  and  a  vein  on  each  side. 

2.  In  the  loiver  ixirt  of  the  leg. — The  incision  is  three  inches  in  length 


Tthialis  finticus 


Fig.  62. — Ligature  of  the  anterior  tibial  artery. 

in  the  line  of  the  artery.  The  skin  and  superficial  fascia  are  divided,  and 
careful  search  made  with  the  finger  for  the  gap  between  the  extensor 
hallucis  and  the  common  extensor. 
If  this  is  found  the  aponeurosis  is 
slit  up  on  a  director,  and  search 
made  under  the  former  of  the  two  ; 
even  a  short  distance  above  the 
ankle-joint  the  tendon  often  has 
not  yet  crossed  to  the  inner  side. 
If  there  is  no  indication  the  fascia 
is  slit  up  in  the  same  way,  and 
all  the  structures  that  lie  on  the 
inner  side  pulled  outwards  away 
from  the  tibia  with  the  forefinger  ; 
the  innermost  cord,  which  consists 
of  the  tibialis  anticus  and  the  ex- 
tensor hallucis,  is  now  allowed  to 
slip  back  and  search  made  for  the 
vessel  next  to  it.  The  nerve  lies 
upon  the  outer  side  (fig.  02). 

3.    The   dorsalis   pedis- — The 
guide  to  the  artery  is  the  inner 
slip  of  the  extensor  brevis  digi- 
toruni.    The  incision  is  made  over  this  in  the  line  of  the  vessel,  the  tendoK 
drawn  to  one  side  and  search  made  beneath  (fig.  63). 
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CHAPTER  III 

INJURIES  AND  DISEASES  OF  THE  LYMPHATICS 

INJUKIES  OF  LYMPHATICS 

The  lymphatics  are  so  widely  distributed  that  they  must.be  severed  or 
torn  in  every  cut  or  bruise  to  a  greater  or  less  extent ;  but  as  a  rule  they 
collapse  at  once,  and  give  no  trouble.  Persistent  escape  or  collection  of 
lymph,  unless  there  is  some  obstruction  higher  up,  causing  oedema  of  the 
part,  is  very  rare  ;  but  probably  a  great  deal  of  the  early  discharge  from 
wounds  comes  from  the  divided  lymphatics,  and  certainly  the  poisons  that 
■cause  the  various  kinds  of  wound  fever  (septic  and  traumatic),  are  chiefly 
absorbed  through  them. 

The  thoracic  duct  has  occasionally  been  wounded,  leading  to  the  dis- 
charge through  a  fistulous  opening  of  a  spontaneously  coagulating  liquid, 
milky  during  digestion  ;  and  in  one  case  its  opening  is  stated  to  have  healed 
under  a  plug.  In  another  instance  the  duct  was  ruptured  opposite  a  fracture 
of  the  spine,  and  the  contents  were  poured  out  into  the  pleural  cavity,  com- 
pressing the  lung  and  ultimately  causing  death. 

DISEASES  OF  LYMPHATICS 
Lymphangitis 

Acute  inflammation  of  the  lymphatic  vessels  is  always  secondary,  and  is 
usually  caused  by  the  entrance  of  an  irritant  poison  through  the  connective- 
tissue  rootlets.  Exceptionally  it  follows  sprains,  or  the  inflammation  spreads 
from  surrounding  structures  and  involves  the  wall  directly.  In  most  cases 
the  immediate  source  is  a  poisoned  wound,  often  a  mere  pin-prick  or  scratch, 
sometimes  so  small  that  it  is  overlooked  altogether  ;  and  consequently  it  is 
of  frequent  occurrence  among  butchers,  cooks,  and  those  engaged  in  post- 
mortem work.  In  the  case  of  the  throat  it  may  perhaps  originate  with- 
out an  abrasion,  the  poison  entering  through  the  spaces  between  the  epi- 
thelial cells  ;  but  naturally  this  is  incapable  of  proof.  Recent  wounds  are 
much  more  likely  to  be  attacked  than  granulating  ones,  and  those  which 
are  not  kept  at  rest  or  in  which  there  is  any  discharge  confined  under  high 
tension,  and  above  all,  pustules,  are  the  most  likely  of  all. 

Whatever  the  irritant  may  be,  it  probably  does  not  cause  inflammation 
of  the  wall  of  the  vessel  unless  it  is  arrested  by  clotting.  If  this  does  not 
take  place,  it  is  hurried  on  to  the  neighbouring  lymphatic  glands,  and  sets 
up  inflammation  there. 

Pathology. — The  changes  are  best  seen  in  the  larger  trunks.  The 
delicate  cellular  tissue  that  surrounds  the  vessel  and  forms  its  outer  wall  is 
swollen,  softened,  and  congested  ;  the  intima  becomes  cloudy,  the  endothelial 
plates  lose  their  distinctness  of  outline,  and  the  lymph  that  fills  the  vessel 
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and  the  plasma  that  circulates  throngh  and  around  its  walls  coagulate.  They 
are  no  longer  in  contact  with  healthy  structures.  Outside  the  vessel  alto- 
gether, some  distance  away  from  the  irritant,  the  blood-vessels  dilate,  and 
the  blood  and  the  plasma  circulate  more  rapidly  and  in  greater  quantity  ; 
immediately  around  the  exciting  cause,  the  stream  either  ceases  or  is  carried 
on  very  slowly,  and  the  lumen  of  the  vessel,  the  interstices  in  its  walls,  and 
its  cellular  sheath  become  filled  with  a  coagulating  exudation. 

The  future  course,  whether  I'esolution,  organisation,  or  suppuration  sets 
in,  depends  upon  the  cause.  Eesolution  begins  at  once,  if  the  irritant  is 
shght  and  transient ;  the  fibrin  disappears,  the  walls  of  the  vessel  recover, 
the  endothelium  is  regenerated,  and  the  circulation  is  re-established.  Orga- 
nisation is  probable,  if  its  action  is  persistent,  as  in  syphilis  ;  and  the  coats 
■of  the  vessels,  and  the  cellular-tissue  in  which  they  lie,  become  hard,  dense, 
and  sclerosed.  Suppuration  only  takes  place  when  pyogenic  micro-organisms 
are  the  exciting  cause,  coagulation-necrosis  setting  in,  and  the  solid  tissues 
becoming  liquefied  and  melting  away.  As  a  rule,  it  is  circumscribed,  but  if 
"the  tissues  are  badly  nourished  from  intemperance  or  starvation,  or  if  there 
is  septic  decomposition  as  well  to  assist,  it  may  be  diffuse  and  boundless. 

Symptoms. — These  are  plainest  when  the  superficial  vessels  are  in- 
volved. Red  lines  mark  out  their  course  upon  the  skin — wavy,  irregular, 
jvery  tender  to  the  touch,  slightly  raised  above  the  surface,  and  hardened 
from  thrombosis.  Sometimes  they  are  quite  narrow  ;  sometimes,  when  the 
poison  is  very  active,  an  inch  or  more  in  breadth.  At  the  same  time  the 
glands  are  swollen  and  tender,  and  if  the  affection  is  extensive  the  limb  below 
may  be  cedematous.  With  the  deeper  trunks  most  of  these  signs  naturally 
are  wanting  ;  but  usually,  even  in  the  deepest,  faintly  outlined  patches  of 
redness  are  visible  here  and  there  upon  the  skin,  where  the  superficial 
plexuses  communicate  with  the  deep  ones. 

A  rigor  is  not  uncommon  at  the  beginning,  and  if  the  inflammation  is 
■widely  spread  there  may  be  a  very  considerable  degree  of  fever  and  prostra- 
tion. Simple  lymphangitis  is  rai'ely  serious  ;  if,  however,  suppuration  sets 
in  it  may  be  attended  by  very  grave  illness,  and  if  the  vessels  (which  run  in 
groups)  are  extensively  destroyed,  a  condition  of  solid  axlema  is  very  likely 
to  persist,  leaving  the  limb  more  or  less  crippled.  When  it  occurs  as  part  of 
a  diffuse  inflammation  of  the  cellular  tissue  its  significance  is  of  course 
altogether  different ;  it  is  part  then  of  a  general  suppurative  infection, 
not  unlikely  to  end  in  pyj^^mia,  the  chief  safeguard  against  the  constitutional 
affection  spreading  through  the  lymphatics  being  the  arrest  of  the  pyogenic 
micrococci  in  the  neighbouring  glands. 

Treatment. — The  cause  should  be  removed  at  once  or  rendered  innocuous 
by  the  free  use  of  antiseptics ;  tension  immediately  relieved  by  incision, 
drainage,  warmth,  or  other  measures,  as  the  Case  requires ;  absolute  rest 
enforced ;  and  the  hmb  raised  to  diminish  the  amount  of  blood  entering 
it  as  well  as  to  facilitate  the  return  of  the  lymph.  Cold  evaporating  lead 
lotion  is  the  best  local  application.  Quinine  may  be  given  internally  if  the 
temperature  is  liigh ;  and  the  bowels  usually  require  to  be  opened. 

If  suppuration  occurs  the  abscess  should  be  incised  at  once.  Afterwards, 
"«"hen  the  inflammation  has  subsided  and  the  wound  healed,  if  there  is 
any  oedema  left  it  may  be  relieved,  if  not  cured,  by  the  proper  application  of 
massage  and  bandaging. 
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Lymphadenitis 

Inflammation  of  lymphatic  glands  always  accompanies  inflammation  of" 
the  vessels  ;  but  in  a  very  much  larger  number  of  instances  it  occurs  inde- 
pendently of  them,  the  irritant  having  been  carried  along  by  the  lymph, 
stream  without  causing  any  symptoms  until  arrested  in  the  gland.  It  may 
be  simi)le  [acute,  ending  in  resolution  or  suppuration,  and  chronic)  or  s])ecific,. 
as  in  tubercle,  syphilis,  glanders,  and  perhaps  some  chancroids. 

I.  Sim]ple  Adenitis  or  Bubo 

The  pathological  changes  are  similar  to  those  that  occur  in  inflammation^ 
elsewhere.  The  cortex  is  the  part  first  involved  :  it  becomes  more  vascular, 
soft,  and  swollen  ;  the  lymph-paths  are  filled  ;  the  corpuscles  are  packed  in. 
the  follicles  as  tightly  as  they  can  be  ;  the  reticulum  loses  its  distinctness ; 
and  here  and  there,  where  stasis  occurs  and  the  capillaries  give  way,  masses  of 
red  blood-corpuscles  can  be  seen.  In  recent  acute  cases  the  gland  is  a  deep 
purple  throughout,  and  the  connective  tissue  around  is  swollen  and  infiltrated 
with  lymph  almost  to  the  same  extent.  This  may  terminate  in  resolution  'y 
or  the  inflammation  may  become  chronic  ;  or  su2)imration  may  occur. 

a.  Resolution. — The  process  is  exceedingly  simple  ;  the  hypersemia. 
diminishes ;  the  excess  of  lymph-corpuscles  is  gradually  removed ;  the. 
lymph-paths  are  opened  up  again  ;  old  extravasations  are  quietly  absorbed ; 
and  the  whole  gland  resumes,  or  nearly  so,  its  normal  condition.  A  certain, 
degree  of  enlargement  is  very  commonly  left,  especially  if  the  attack  is 
repeated. 

h.  Chronic  inflammation. — This  termination  is  almost  as  common.  The- 
cellular  exudation,  instead  of  -being  absorbed  or  undergoing  fatty  degenera- 
tion, becomes  organised  ;  the  capsule  is  thickened,  hard,  and  adherent  to  the 
structures  round  ;  the  adenoid  tissue  of  the  follicles  is  indurated  ;  and  occa- 
sionally, when  the  glands  are  extensively  involved,  the  circulation  is  seriously 
impeded,  leading  to  dilatation  of  the  lymphatics  and  even  solid  oedema  in 
the  parts  below. 

c.  SuppiLration. — This  may  begin  either  in  the  gland  itself,  yellow  foci 
of  coagulation-necrosis  occurring  in  the  various  parts  of  the  cortex  and 
enlarging  until  they  fuse  ;  or  more  generally  as  periadenitis.  In  the  latter 
case,  when  the  abscess  is  opened,  the  gland  is  found  lying  in  a  more  or 
less  sloughing  condition,  attached  to  one  side  of  the  cavity,  Eesidual  1 
abscesses  are  of  common  occurrence  m  connection  with  lymphatic  glands  ; 
inflammation  subsiding  and  remaining  quiet  perhaps  for  years,  and  then, 
from  some  slight  additional  irritant,  suddenly  breaking  out  again  and  jj 
running  on  to  suppuration.  || 

Causes. — A  moderately  acute  form  of  inflammation  not  unfrequently  !i 
follows  over-exertion  or  exposure  to  cold,  especially  if  there  has  been  t 
at  any  time  a  previous  attack.  The  glands  become  swollen  and  painful ;  , 
the  skin  over  them  is  tender  on  pressure  ;  the  neighbouring  muscles  are  |i 
stiff,  and  movement  is  much  restricted.  As  a  rule,  this  subsides  without  ! 
any  serious  result  as  soon  as  the  cause  ceases  to  act ;  its  importance  is  due, 
to  the  fact  that  the  tissues,  enfeebled  by  inflammation,  form  a  most  suitable' 
soil  for  the  development  of  any  gierms  that  may  reach  them.  Suppurationi: 
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may  occur,  especially  in  those  whose  health  is  broken  down ;  tubercular 
disease  may  follow ;  I  have  known  it  to  develop  rapidly  in  the  femoral 
glands  after  a  strain  in  jumping  ;  and  in  children  it  is  probable  this  often 
happens.  The  eruption  of  the  teeth,  for  example,  is  attended  with  a  con- 
siderable degree  of  enlargement  and  some  inflammation  of  the  submaxillary 
glands.  In  most  cases  this  subsides  of  itself  as  soon  as  the  parts  become 
quiet  again,  but  occasionally  it  forms  the  starting-point  for  suppuration  or 
tubercular  disease,  the  micrococci  or  bacilli,  as  the  case  may  be,  gaining 
access  to  the  damaged  tissues  through  the  mucous  membrane  of  the  mouth. 
|When  the  glands  are  healthy  these  germs  are  practically  inert. 

Acute  inflammation  of  the  glands  arises  from  the  same  causes  as  acute 
lymphangitis,  especially  poisoned  wounds  in  which  there  is  friction  or 
iension  to  facilitate  absorption.    In  rare  cases  it  is  said  that  there  is  no 
jreach  of  surface,  but  it  is  proverbially  impossible  to  prove  a  negative. 
Specific  forms  of  inflammation  can  only  arise  from  specific  causes,  and  these 
we  rarely  limited  to  the  gland  first  involved  ;  tubercle,  syphilis,  glanders, 
Ice,  all  tend  to  spread  from  one  to  another,  although  there  may  be  at  first  a 
emporary  arrest.  This  is  not  so  with  the  micrococci  of  suppuration.  Against 
liese  the  adenoid  tissue  seems  to  possess  an  unusual  power  of  resistance  ; 
jiot  only  does  the  mischief  rarely  extend  beyond  the  glands  first  attacked, 
ut  these  themselves  appear  capable  of  holding  out  for  an  exceptionally  long 
'Oriod.  Inflamed  glands  are  exceedingly  common  as  the  result  of  gonorrhcca, 
ift  sores,  pustules,  poisoned  wounds,  and  many  other  injuries  ;  but,  although 
jf  course  many  instances  do  occur,  suppuration  is  by  no  means  invariable.  The 
jyogenic  micrococci  must  be  carried  to  the  glands  in  abundance  by  the  lymph 
prpuscles  and  the  lymph  stream  ;  but  if  the  adenoid  tissue  is  fairly  well 
lOurished,  and  protected  from  injury,  in  many  cases  they  are  only  able  to 
I'icite  a  certain  degree  of  inflammation. 

Chronic  adenitis,  if  not  of  specific  origin,  usually  results  from  the  frequent 
jipetition  of  acute  attacks.  The  glands  are  left  slightly  enlarged,  hardened, 
id  infiltrated  with  fibrous  tissue ;  and  they  may  persist  in  this  condition 
ithout  change  and  without  causing  any  symptoms  for  years.  In  many 
stances,  it  is  impossible  to  say  how  far  this  is  due  to  syphilis. 
Symptoms. — When  the  attack  is  acute,  and  the  gland  is  tightly  bound 
wn  by  fascia,  the  symptoms  are  severe.  On  the  other  hand,  if  there  is  a 
■ge  amount  of  loose  cellular  tissue  around,  so  that  there  is  but  little  tension, 
|ey  may  be  very  slight ;  in  the  axilla  even  suppuration  may  occur  without 
,6  patient  complaining  of  it.  Pain,  heat  and  swelling  are  the  most  promi- 
ut ;  the  first  especially,  when  the  deeper  glands  are  involved  ;  the  last 
len  the  structures  round  are  soft  and  yielding.  Tenderness  on  pressure  is 
-ays  present ;  and  if  the  gland  can  be  felt,  it  is  fixed  in  its  bed,  partly 
|im  its  size,  partly  from  the  cellular  exudation,  around  binding  it  down. 

constitutional  disturbance,  like  the  pain,  depends  largely  upon  the 
sion  ;  in  the  slighter  cases  it  is  scarcely  noticeable  ;  in  the  more  acute 
s,  especially  when  the  deep  glands  are  inflamed,  it  is  often  very  marked. 
Suppuration  may  begin  very  quietly  when  the  tissues  around  are  loose  and 
[Iding  ;  or  there  may  be  high  fever  and  even  a  rigor.  The  part  begins  to 
[ob,  the  skin  is  red,  glazed  and  oedematous  ;  the  swelling  rapidly  increases 
pize,  and  the  outline  becomes  ill-defined.  If  the  pus  forms  in  the  interior, 
■tuation  is  often  very  indistinct  ;  if  around  the  gland,  it  may  be  apparent 
I'ost  at  once. 
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There  is  rarely  any  difficulty  in  the  diagnosis  of  acute  inflammation  ; 
the  locality,  the  nodular  character  of  the  swelling,  and  the  evidence  of  an 
exciting  cause  (which  may,  however,  have  already  disappeared)  indicate  at 
once  the  structure  concerned.  Chronic  enlargement  is  more  difficult, 
especially  in  the  groin,  where  it  is  easily  mistaken  for  epiplocele  and  vice- 
versa.  The  shape  of  the  swelling,  the  direction  it  takes,  and  the  fact  that  it 
is  rarely  single,  but  nearly  always  involves  the  neighbouring  glands,  are  the 
most  important  distinctions.  The  question  of  suppuration  is  very  different ; 
in  a  large  proportion  of  cases  it  is  practically  impossible  to  say,  without  ex- 
ploration, whether  it  has  commenced  or  not. 

Treatment. — The  exciting  cause  should,  if  possible,  be  removed  at  once^ 
Absolute  rest,  cold,  uniform  compression  and  elevation  are  the  most  effectual 
measures  for  preventing  suppuration  ;  heat  and  counter-irritants  only  en- 
courage it.  When  pus  forms,  the  shortest  way  is  to  open  up  the  abscess 
freely,  allow  the  contents  to  escape  of  themselves,  and  apply  boi'acic  fomenta- 
tions with  a  considerable  degree  of  pressure,  in  order  to  keep  the  surfaces  at 
rest.  If  the  gland  has  been  destroyed  and  remains  adherent  to  the  inner 
surface  of  the  abscess,  it  should  be  removed  at  the  time  of  the  operation.  In 
the  groin,  if  the  redness  and  oedema  are  very  well  defined,  showing  that 
there  is  not  much  infiltration  of  the  cellular  tissue  round,  two  punctures  with 
a  drainage-tube  or  a  bundle  of  horse-hair  passed  across  may  succeed,  and  in 
very  slight  cases  even  a  single  one  ;  but  unless  the  patient  is  kept  in  bed  with . 
such  an  amount  of  dressing  on  that  the  limb  is  practically  fixed,  it  is  very 
likely  to  end  in  the  formation  of  a  chronic  sinus. 

II.  Tubercular  Adenitis 

The  lymphatic  glands  are  one  of  the  most  common  seats  of  tubercular 
disease.    The  bacilli  enter  through  the  mucous  membrane  of  the  respiratory 
or  alimentary  canal,  or  through  the  skin  (after  wounds,  abrasions,  attacks  of 
eczema  and  the  like),  and  at  once,  if  there  is  the  least  predisposition,  or  if 
the  resistance  of  the  tissues  is  lowered  by  inflammation,  lead  to  the  deposit  ! 
of  miliary  tubercle.    In  a  few  cases  infection  may  take  place  through  the  I 
blood.    No  glands  in  the  body  are  exempt ;  but  naturally  those  in  certain  ' 
locahties — the  neck,  the  mesentery,  and  the  mediastina — are  more  often  i 
affected  than  others  ;  and  it  may  occiu-  at  any  age,  although  it  is  by  far  the 
most  common  in  children  and  during  young  adult  life.  ! 

Pathology. — The   changes  are  characteristic ;   grey  rniliary  nodules  i 
develop,  usually  in  the  centre  of  the  adenoid  masses,  with  typical  giant  and  \ 
epithelioid  cells;  and  outside  these  an  infiltration  of  smaller  ones,  lying  in  ai 
zone  of  hyperjemia  ;  and  caseation  soon  begins  in  the  middle.    Several  of 
these  small  nodules  form  near  each  other  and  fuse,  so  that  when  the  gland 
is  cut  across  there  is  a  dead  white  caseous  spot  surrounded  by  a  soft  pinkish ; 
grey  areola.     Gradually,  as  these  increase  and  multiply,  fresh  tubercles 
forming  round  their  margin,  the  whole  gland  becomes  enlarged  ;  the  capsule 
grows  thicker,  partly  from  the  irritation  and  tension  to  which  it  is  subjected, 
partly  from  the  condensation  on  it  of  the  loose  cellular  tissue  around ;  and 
at  length,  if  it  is  cut  across  when  the  disease  is  advanced,  the  only  trace  oi 
normal  adenoid  tissue  left  is  a  thin  layer  immediately  under  the  capsule 
the  whole  of  the  rest  is  converted  into  a  dense  white  caseous  mass,  man} 
times  the  size  of  the  original  gland,  but  still  showing  its  origin  by  its  shap< 
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The  subsequent  changes  are  the  same  as  those  that  occur  elsewhere.  If 
the  tubercle-baciUi  spread  and  the  whole  gland  becomes  involved,  the  central 
portion  breaks  down  into  a  greenish-yellow  puriform  fluid  ;  the  surrounding 
cellular  tissue  is  invaded  through  the  hilum,  and  suppuration  follows,  form- 
ing an  irregularly- shaped  abscess  (often  extending  long  distances  under 
the  fascia)  with  the  remains  of  a  lymphatic  gland,  consisting  chiefly  of  the 
capsule  lined  with  caseating  tubercle,  still  adherent  to  one  part  of  the  wall. 
If,  on  the  other  hand,  they  perish,  either  calcification  or  fibroid  induration, 
or  both  together,  follow. 

Symptoms. — The  characteristic  feature  is  a  chronic,  painless  enlarge- 
ment, affecting  usually  several  glands  in  the  same  locality,  although  often 
one  more  than  the  rest.  At  first  they  are  freely  movable,  but,  after  a  time, 
they  become  matted  together  and  adlierent  to  the  surrounding  structures. 
Later,  after  a  very  variable  period,  softening  may  occur  ;  the  swelling- 
enlarges  in  size  and  becomes  more  ill-defined ;  the  skin  becomes  reddened  at 
one  point,  grows  thinner  and  thinner,  and  finally  gives  way,  leading  to  the 
discharge  of  a  thin  oily  pus,  mixed  with  caseous  debris,  and  leaving  a  sinus 
which  nearly  always  pursues  a  most  irregular  and  devious  course.  Healing, 
if  these  cases  are  left  to  themselves,  is  always  very  protracted  ;  the  growth 
of  the  tubercle  must  cease,  the  whole  of  the  caseous  material  come  away, 
and  the  sinus  close  from  the  bottom  ;  and  as  the  skin  is  usually  undermined 
ui  all  directions,  and  it  is  exceedingly  difficult  to  keep  the  parts  at  rest,  it  may 
be  many  years  before  it  is  complete. 

General  infection  from  superficial  caseating  glands  is  rare,  although  it 
may  take  place  from  the  mediastinal  ones.    Local  recurrence  again  and 
gain  is  not  uncommon  ;  but  at  length,  in  the  vast  majority  of  cases,  the 
patient  lives  down  the  bacillus  and  recovers,  bearing  the  traces  of  his  illness 
m  the  deep  seams  and  cicatrices  left. 

Treatment. — The  constitutional  treatment  of  tubercular  adenitis  is  of 
the  greatest  importance ;  sea  air,  tonics,  cod-liver  oil,  good  feeding  and  care- 
ful protection  against  cold,  exposure,  and  irritants  of  all  kinds.  In  many 
instances  the  balance  between  caseation  and  liquefaction  on  the  one  hand, 
and  absorption  and  organisation  on  the  other,  turns  entirely  upon  this. 

The  local  treatment  depends  largely  upon  the  amount  of  inflammation 
present  and  the  number  of  glands  involved.    If  there  are  only  two  or  three 
xnd  they  are  perfectly  quiet  and  painless,  without  any  evidence  of  adhesion 
to  the  tissues  round  them,  they  should  be  left  altogether  alone,  or  the  skin 
may  be  thickly  covered  over  with  Ung.  plumbi  iodidi  and  oiled  silk  at  night. 
Rubbing  and  counter-irritants,  such  as  tincture  of  iodine,  are  only  too  likely 
to  precipitate  an  acute  attack.    If  in  spite  of  this  the  enlargement  continues 
to  increase,  or  signs  of  softening  or  of  inflammatory  adhesion  begin  to  appear, 
excision  may  be  performed,  pro\ided  there  is  a  reasonable  hope  of  removing 
the  whole;  either  caseation  has  taken  place  already  in  spite  of  all  that  has 
leen  done  to  check  it,  or  it  will  very  shortly,  and  undoubtedly  the  best  and 
nost  effectual  method,  when  the  disease  is  limited  and  superficial,  is  free 
cmoval.    It  leaves  a  linear  cicatrix  in  a  situation  chosen  because  it  is  con- 
ealed,  and  the  wound  is  sound  within  a  week,  in  place  of  a  sinus  that  may 
•ontinue  to  discharge  for  years,  and  invariably  causes  a  depressed,  seamed, 
ukI  irregular  scar.    Even  when  the  skin  is  involved  the  same  plan  may  be 
I  'l'd  with  success.    It  must  always  be  remembered,  however,  that  the  real 
"  mbcr  of  the  glands  concerned  is  probably  far  in  excess  of  the  apparent,  and 
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that  removing  the  more  superficial  ones  is  very  likely  to  expose  many  more 
that  lie  deeper.  The  operator  therefore  must  always  be  prepared,  as  imless 
the  whole  affected  area  is  cleared  little  good  is  likely  to  result.  Even  such 
extreme  measures  as  division  of  the  sterno -mastoid  and  dissecting  out  the 
great  vessels  and  nerves  of  the  neck  have  been  recommended. 

If  softening  and  suppuration  have  already  taken  place  the  actual  cautery 
may  be  used  to  perforate  the  inflamed  structures  and  destroy  the  interior 
of  the  gland  ;  or  it  may  be  freely  incised,  the  interior  thoroughly  scraped 
out  with  Volkmann's  spoon,  and  packed  with  iodoform.     Unhappily,  in 

most  cases  the  number  of 
glands  involved  precludes 
anything  hke  radical  treat- 
ment of  this  kind  ;  and  all 
that  can  be  done  is  to 
open  any  abscesses  that 
are  pointing ;  slit  up,  or 
enlarge  and  drain  any 
devious  sinuses  running 
beneath  the  fascia ;  scrape 
out  all  the  caseous  debris 
that  is  accessible ;  and 
try  by  means  of  constitu- 
tional treatment  to  im- 
prove the  general  health, 
so  that  cicatrisation  may 
take  place. 

It  not  uncommonly 
happens  in  the  neck  that 
chronic  sinuses  with 
purple  overhanging  edges 

are  left  for  years,  similar  to  those  met  with  in  the  groin.  In  many  cases 
these  can  only  be  cured  by  cutting  away  all  the  overhanging  tissue,  scrap- 
ing out  the  interior,  thoroughly  stimulating  the  base,  and  making  the  route 
•direct.  Hilton,  however,  has  shown  what  it  is  possible  to  do  to  these  by  the 
judicious  application  of  trusses  in  the  groin  ;  that  the  chief  reason  of  failure 
of  union  is  the  perpetual  motion  to  which  the  part  is  subjected  ;  and  that 
repair  can  take  place,  even  in  advanced  cases,  if  absolute  rest  is  enforced  ;  and 
Treves  has  strongly  advocated  the  same  thing  in  the  neck.  There  is  no 
doubt  that,  although  the  presence  of  caseous  gland  tissue  and  the  indirect 
burrowing  under  the  fascia  have  much  to  do  with  the  delayed  union  and  un- 
sightly cicatrices  so  common  after  tubercular  adenitis,  want  of  rest  is  almost 
if  not  quite  as  important ;  and  in  every  ease  in  which  this  cannot  be  ensured 
in  other  ways  some  appliance,  such  as  Treves'  splint  or  a  gutta-percha  stock, 
should  be  used  after  operations. 


Kruhne  &  Scsemami. 


Fig.  64. — Treves'  cervical  splint. 


Lymphatic  Glandular  Tumours 

All  forms  of  carcinoma  and  many  of  sarcoma  involve  the  lymphatic  glands 
sooner  or  later ;  these,  however,-  are  secondary  growths,  and  derive  their 
significance  entirely  from  the  primary  one  elsewhere.    In  addition  there  are 
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Primary  lymphatic  glandular  tumours  form  an  exceedingly  difficult  group  ; 
it  is  impossible  to  classify  them  satisfactorily  either  by  their  pathological 
structure  or  their  clinical  history.  Microscopical  examination  fails  to  show 
any  definite  distinction  between  normal  gland  tissue,  inflammatory  hyper- 
trophy, simple  tumours,  or  malignant  ones ;  and  clinical  symptoms  are  no 
more  successful,  at  any  rate  in  the  earlier  stages  when  the  diagnosis  is 
of  importance.  Certain  varieties  that  are  fairly  well  characterised  can  be 
described ;  the  rest  must  be  grouped  round  them,  nearer  or  farther  away, 
according  to  the  sum  of  the  features  they  present. 

I.  Lymphoma 

This  name  is  given  to  a  perfectly  simple  form  of  overgrowth  affecting 
one  or  at  the  most  two  or  three  glands  in  one  part  of  the  body.  As  such  it 
is  decidedly  rare  (fig.  65). 

No  cause  is  known  ;  the  gland  steadily  but  persistently  increases  in  size 
without  undergoing  the  least  change  in  structure.  It  is  not  inflamed  or  pain- 
ful :  it  does  not  contract  adhesions  to  the  parts 
around ;  it  does  not  degenerate  or  decay  in 
any  way  ;  and  it  is  not  attended  with  any  form 
of  cachexia.  On  section  it  is  absolutely  normal, 
or  at  the  most  slightly  lighter  in  colour  than 
the  other  glands.  It  may  attain  a  fair  size, 
and  cause  considerable  annoyance,  but  it  is 
seldom  very  large. 

Lymphatic  glandular  tumours  answering 
this  description  are  certainly  exceptional.  In 
the  vast  majority  of  instances,  if  they  are 
excised  (the  only  treatment  suitable  for  them) 
and  divided  in  two,  it  is  found  either  that 
they  contain  a  caseous  focus  in  the  middle,  or 
that  without  any  change  visible  to  the  naked 
eye,  they  are  full  of  miliary  tubercles  ;  in 
other  words,  that  they  are  really  examples  of 
tubercular  adenitis,  which  from  some  unknown 
cause,  possibly  an  unusual  power  of  resistance 
"u  the  part  of  the  patient,  have  followed  an  ¥u. 
imusual  course ;  the  tubercles  have  continued 
to  increase,  but  the  lymphatic  tissue  has  increased  at  a  faster  rate,  with- 
out sufficient  inflammation  to  make  the  capsule  contract  adhesions.  In 
other  cases  it  is  probable  that  they  are  really  the  beginning  of  lympha- 
denoma,  for  sometimes,  if  they  are  left,  they  suddenly  change  their  cluu-actcr 
and  begin  to  groAv  rapidly. 

II.  Lymphadcnoma 

Two  forms  of  this  are  described  by  some,  according  to  whether  leuklneniia 
is  present  or  not ;  but,  as  it  is  impossible  to  say  upon  wliat  this  depends,  wiiy 
it  should  occur  in  one  case  and  not  in  another,  it  does  not  seem  a  sufticient 
veason  for  separating  them.  It  is  sometimes  known  as  llodgkin's  disease  or 
malignant  lymphoma. 

The  pathological  changes  that  occur  in  the  glands  in  the  earlier  stages 
arc  identical  with  those  met  with  in  lymphoma  or  in  chronic  inflammation. 


10.  Gj.- 
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In  some  instances  the  adenoid  tissue  is  in  excess  and  the  glands  are  soft  and 
juicy  ;  in  others  there  is  a  larger  amount  of  fibrous  tissue,  the  size  is  smaller 
and  the  consistence  firmer.  The  difference,  however,  does  not  appear  to  be 
anything  more  than  a  physical  one ;  clinically  the  two  forms  are  precisely 
alike. 

Lymphadenoma,  at  its  commencement,  may  be  confined  to  the  lymphatic 
glands ;  or  it  may  occur  in  the  spleen  before  the  glands  are  involved ;  and 
deposits  of  adenoid  tissue,  which  however  may  be  secondary,  are  not  uncom- 
monly found  in  the  alimentary  canal,  the  liver,  kidneys,  the  medulla  of  bone, 
and  elsewhere.  It  is  evidently  therefore  a  disease  of  an  entirely  different 
character  from  true  lymphoma  ;  but  when  it  is  primarily  glandular,  it  may  be 
impossible  to  distinguish  one  from  the  other,  until,  by  the  appearance  of 
secondary  growths,  it  is  too  late.  Nothing  is  known  with  regard  to  its  etio- 
logy ;  it  is  most  common  in  young  adult  life,  and  in  the  cervical  region  ;  but 
it  may  begin  in  the  inguinal,  or  axillary,  or  even,  though  rarely,  in  some  of 
the  internal  glands. 

The  growth  is  more  rapid  than  that  of  lymphoma,  sometimes  so  rapid  as 
to  cause  a  certain  degree  of  tenderness  from  the  stretching  of  the  fascia 
around.  Gland  after  gland  is  involved,  and  instead  of  remaining  isolated 
from  each  other,  they  become  matted  together  into  smooth,  bossy,  promi- 
nent tumours,  which  however  remain  for  some  time  encapsuled.  In  this 
condition  they  may  last  unchanged  for  several  years,  or  they  may  even 
diminish  in  size,  although  they  very  rarely  disappear  ;  but  at  any  moment 
they  may  suddenly  begin  to  grow  again,  spread  into  the  cellular  tissue 
that  surrounds  them,  forming  enormous  masses  from  which  all  trace  of 
the  original  glands  is  lost,  and  start  in  other  parts  of  the  body  as  well. 
When  this  takes  place  the  end,  as  a  rule,  is  not  far  oft'.  The  patient's 
health  begins  to  fail,  emaciatfon  is  rapid,  sometimes  hectic  and  profuse 
night-sweats  occur,  the  appetite  is  lost,  diarrhoea  or  epistaxis  sets  in, 
dropsy  makes  its  appearance,  and  the  sufferer  usually  dies  of  exhaustion. 
In  other  cases  the  trachea  or  oesophagus  is  compressed,  even  the  action 
of  the  heart  may  be  interfered  with  ;  masses  in  the  abdomen  may  cause 
jaundice,  and  towards  the  end  more  or  less  leukhfemia,  though  not  sufficient 
in  every  case  to  give  a  distinct  white  tinge  to  the  blood,  is  a  very  usual 
feature. 

Instances  are  sometimes  met  with  in  which  the  whole  of  the  tissues  of  the 
neck  seem  to  be  involved.  The  skin  is  red,  as  if  inflamed,  soft,  and  almost 
fluctuating,  and  from  the  head  to  the  thorax  is  simply  a  gigantic,  shapeless, 
mass  of  adenoid  tissue,  growing  rapidly,  exceedingly  vascular,  and  enclosing 
the  blood-vessels,  nerves,  and  all  the  important  structures  of  the  part. 

III.  Sarcoma 

Lymphatic  glands  are  occasionally  the  seat  of  an  intensely  malignant 
form  of  sarcoma,  round-celled,  spindle-celled,  or  lymphoid.  It  differs  from 
lymphadenoma  in  the  extreme  rapidity  of  its  growth,  in  the  fact  that  (until 
quite  late  in  the  course  of  the  disease)  only  one  tumour  is  formed,  that  it 
remains  limited  for  a  much  longer  time  to  one  set  of  glands,  that  it  tends  to 
invade  the  skin  and  all  the  structures  round,  and  that  it  is  not  accompanied 
by  leukhfemia.  Sometimes  it  is  so  soft  and  attended  with  such  a  degree  of 
pyrexia  that  it  may  be  mistaken  for  an  abscess,  and  I  have  known  it,  spring- 
ing from  the  mediastinal  glands,  displace  the  heart  and  lungs,  cause  pressure 
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upon  the  recurrent  laryngeal  and  oilier  nerves,  and  from  its  extreme  vascu- 
larity pulsate  so  forcibly  as  to  raise  the  suspicion  of  an  aneurysm. 

Treatment. — The  treatment  of  lymphatic  glandular  tumours  is  very 
unsatisfactory,  chiefly  on  account  of  the  great  difficulty  of  diagnosis  in  the 
•earlier  stages.  Simple  lymphoma,  if  it  does  not  rapidly  subside  under  tonics 
and  cod-liver  oil,  should  be  excised,  whether  it  is  true  lymphoma  or  a  caseous 
gland  (as  it  usually  is),  or  the  beginning  of  lymphadenoma  ;  only,  as  already 
mentioned  in  tubercular  adenitis,  the  operator  must  be  prepared  to  remove 
the  whole,  and  often  it  is  much  more  extensive  than  it  appears  to  be. 

Lymphadenoma,  if  it  has  once  passed  this  stage,  is  better  left  alone  ; 
complete  removal  is  practically  hopeless ;  no  sooner  is  one  mass  taken  away 
than  another  appears  beneath,  more  difficult  of  access  still  ;  and  the  presence 
of  leukhjemia  is  an  absolute  bar  to  any  surgical  operation  not  of  imperative 
necessity — such,  for  instance,  as  tracheotomy  :  the  lifemorrhage  is  uncon- 
trollable. 

Arsenic,  with  iron  and  cod-liver  oil,  is  of  undoubted  value  in  many  cases, 
although  unfortunately  the  improvement  is  rarely  permanent.  It  is  usually 
given  in  the  form  of  Fowler's  solution  after  meals,  and  the  dose  must  be 
increased  by  about  a  minim  a  week  until  the  patient  can  take  no  more  ;  other 
drugs  do  not  seem  to  have  any  effect,  and  no  local  application  of  any  kind  is 
of  any  use. 

Lyjiphangeiectasis  and  Lymphangeioma 

The  lymphatics  are  liable  to  dilatation  and  distension  in  the  same  way  as 
the  capillaries  and  veins.  Sometimes  this  is  congenital,  like  njevus,  some- 
times it  is  caused  by  obstruction.  The  minor  form,  affecting  especially  the 
smaller  vessels,  is  known  as  lymphangeiectasis,  the  more  pronounced  as 
lymphangeioma. 

I.  Congenital  dilatation 

This  may  appear  under  various  shapes.  In  the  simplest  there  is  merely 
an  irregular  expansion  of  the  lymphatic  vessels,  generally  in  the  skin,  form- 
ing ampuUfe  and  cavities  of  various  sizes,  lined  with  the  characteristic  endo- 
thelium. In  those  that  are  more  severe  the  dilatation  is  greater,  the 
partition  walls  between  the  cavities  are  thinner  so  that  they  break  down, 
and  enormous,  irregularly  branching  spaces  are  formed,  sometimes  spreading 
among  the  deeper  structures  to  a  distance  of  which  the  outside  appearance 
gives  no  conception. 

The  most  exaggerated  form  of  this  cavernous  lympliangcioma  is  known 
as  hydrocele  of  the  neck,  congenital  cystic  tumour,  or  simply  hygroma.  It 
may  be  present  at  birth,  or  it  may  be  so  small  that  at  that  time  it  does  not 
attract  attention,  and  then  later,  when  it  begins  to  enlarge,  it  may  be  mis- 
taken for  an  acquired  growth.  The  most  common  situation  for  it  is  the 
oeck,  but  it  may  occur  in  the  axilla  or  the  back,  or  even  in  the  region  of 
tlie  kidney.  Sometimes  it  is  apparently  a  single  cyst,  extending  an  enormous 
distance  under  the  fascia  ;  more  frequently  it  is  polycystic  with  cavities  of 
ill  sizes,  in  some  of  which  the  fluid  is  clear  and  watery,  in  others  greenish, 
md  in  others  again  distinctly  and  perhaps  deeply  blood-stained.  The  favourite 
ocahty  is  the  posterior  triangle  of  the  neck,  or  just  behind  the  angle  of  the 
aw,  whence  they  may  extend  into  the  mouth  ;  over  to  the  opposite  side  of 
'he  body  in  front  or  behind  the  trachea :  down  into  the  thorax,  or  in  short 
dmost  everywhere.    The  walls  vary  in  strength,  though  never  very  thick. 
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Occasionally  they  contain  here  and  there  portions  of  nsevoid  tissue,  whicLi 
can  be  detected  when  superficial  by  the  bluish  tint  they  give.  Much  more 
rarely  there  is  a  considerable  amount  of  solid  growth,  so  as  even  to  give 

rise  to  the  suggestion  of  sarcoma 
(fig.  66).  _ 

A  similar  pathological  condition 
probably  underlies  macroglossia, 
macrocheilia,  and  some  at  least  of 
the  varieties  of  congenital  overgrowth 
of  the  limbs.  Whether  the  enlarge- 
ment of  the  breasts,  which,  though 
not  congenital,  sometimes  develops 
at  puberty,  is  to  be  attributed  to 
the  same  cause  is  uncertain.  It 
appears  at  least  to  affect  only  the 
cellular-tissue  elements  of  the  gland„ 
not  the  secreting  structure. 

The  treatment  of  any  of  these 
congenital  affections  requires  to  be 
cari'ied  out  very  circumspectly.  Single  cysts  may  be  tapped,  and,  if  they  re- 
•  fill,  injected  with  iodine  or  with  Morton's  fluid.  Larger  ones  may  be  drained, 
or  a  seton  passed  through  them,  but  it  must  be  remembered  that  very  often 
they  have  very  deep  connections,  and  that  if  suppuration  occurs  the  fever- 
that  follows  is  likely  to  prove  exceedingly  serious  or  even  fatal.  Polycystic 
growths  may  be  drained  seriatim,  a  deeper  part  being  opened  only  when  the 
superficial  has  contracted  to  a  sinus.    Excision  is  rarely  practicable. 

In  cases  of  congenital  giant  growth,  if  the  size  is  excessive,  or  if  sarco- 
mata develop  from  the  imperfectly  organised  tissues,  as  sometimes  occurs 
later  in  life,  amputation  is  the  only  resource.  Macroglossia  and  macrocheilia, 
Avhen  they  are  small,  can  sometimes  be  kept  in  check  by  astringents,  but 
usually  inflammatory  hypertrophy  is  added  to  the  congenital  form,  and  the 
only  hope  is  partial  excision. 

II.  Obstructive  dilatation 
Long-continued  obstruction  to  the  lymphatics  causes  a  certain  degree  of 
varicosity  similar  to  that  which  occurs  in  the  veins,  only  much  more  rarely, 
because  of  the  greater  freedom  of  anastomosis.  Sometimes  the  smaller 
vessels  are  affected  most,  so  that  the  superficial  parts,  skin  or  mucous  mem- 
brane as  the  case  may  be,  are  channelled  in  all  directions  by  a  reticular 
network,  which  may  even  raise  up  the  epidermis  in  the  form  of  minute 
vesicles  ;  sometimes  the  larger  ones,  tiobular  lymi^hangeiectasis.  The  same 
thing  occurs  in  connection  with  the  veins,  but  in  neither  is  the  reason  for 
the  difference  obvious.  After  a  time,  the  condition  known  as  solid  ccdema 
follows  :  tne  part  becomes  hard  and  brawny  ;  the  skin  and  the  subcutaneous 
tissue  are  thickened  and  indurated  ;  an  enormous  growth  of  lowly  organised 
connective  tissue  takes  place  throughout  the  limb  ;  the  muscles  waste  ;  the 
veins  are  compressed,  making  matters  worse  ;  the  part  becomes  so  heavy 
and  stiff  that  the  patient  can  hardly  use  it ;  and  at  length  it  develops  into 
a  state  practically  identical  with  elephantiasis.  At  first  the  outline  is  smooth, 
uniform,  and  rounded ;  but  after  a  time  local  inflammation  occurs  from 
some  trivial  cause,  owing  to  the  poor  nutrition  of  the  part ;  and  then  it 
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becomes  irregular  and  nodulated  all  over.  Finally,  in  some  cases,  rupture 
of  the  lymphatics  takes  place  ;  a  thin  clear  fluid,  coagulating  more  or  less 
perfectly,  continues  to  drain  away  {lymphorrhcea)  ;  the  patient's  health  fails  ; 
and  the  continued  moisture  of  the  part  leads  to  an  eczematous  condition  of 
the  skin,  which  again  in  its  turn  makes  the  inflammation  worse. 

Causes. — Obstruction  may  be  due  to  various  causes,  and  according  to 
the  part  of  the  body  affected,  leads  to  very  various  results. 

The  simplest  variety  is  that  which  follows  repeated  attacks  of  erysipelas 
(infective  capillary  lymphangitis).  If  this  recurs  often,  partly  from  the 
obstruction  to  the  lymphatic  vessels,  partly  perhaps  from  the  chronic 
induration  of  the  glands,  the  skin  remains  permanently  thickened,  and  when 
jthe  face  is  concerned  a  very  serious  degree  of  disfigurement  is  left, 
j  In  phlegmasia  alba  dolens,  the  form  of  white  leg  that  occurs  so 
commonly  after  pregnancy,  it  is  probable  that  the  veins  are  involved  as 
well  as  the  lymphatics,  sometimes  one,  sometimes  the  other  being  the  worst, 
[t  is  rarely  serious,  although  it  often  assists  in  the  production  of  chronic 
ulcers  of  the  leg  ;  but  I  have  known  it,  when  frequently  repeated,  end  in  the 
:nost  enormous  nodular  enlargement  of  the  whole  limb  (except  the  foot)  and 
ead  to  very  serious  lymphorrho'a  from  an  opening  in  Scarpa's  triangle. 

Cancerous  enlargement  of  the  lymphatic  glands  in  the  axilla  leads  to  the 
iame  condition  in  a  very  short  space  of  time.  The  axillary  vein  may  be 
igatured  and  cut  away  with  impunity ;  there  will  scarcely  be  even  transient 
)edema  ;  but  when  the  cancerous  growth  involves  the  glands,  the  hand  and 
irm  enlarge  to  such  an  extent  that  the  patient  is  unable  to  lift  the  limb 
Tom  the  bed. 

The  presence  of  parasites,  especially  the  filaria  sanguinis  hominis,  pro- 
luces  even  a  more  striking  series  of  symptoms.  The  parent  worm  usually 
•esides  in  one  of  the  larger  central  lymphatics,  and  from  this  locality 
Uscharges  into  the  stream  myriads  of  ova  or  embryos.  Some  of  the 
naiu  channels  become  obstructed  by  the  inflammation  that  takes  place 
iround  them ;  dilatation  sets  in,  and  in  many  cases  rupture  follows,  most 
requeutly  into  the  bladder  (probably  because  of  the  very  variable  degree  of 
upport  the  mucous  membrane  receives),  causing  cliyluria  ;  but  occasionally 
nto  the  cavity  of  the  tunica  vaginalis  (chylous  hydrocele)  ;  and  sometimes 
ven  externally.  The  same  thing  has  been  Imown  to  occur  from  the  pres- 
ure  of  tumours,  and  from  other  causes  leading  to  obstruction  of  the  thoracic 
luct. 

It  is  probable  that  the  disease  known  as  Elephantiasis  Arahum  really 
I'iginates  in  the  same  way.  Essentially  it  is  a  chronic  hjq^ertrophy  of  the 
kin  and  the  subcutaneous  tissue,  usually  of  the  leg  or  the  scrotum,  causing 
nornious  enlargement  and  deformity,  and  resulting  from  repeated  attacks 
f  inflammation  ;  but  though  thus  far  it  resembles  the  worst  cases  of  solid 
■dema,  it  differs  considerably  in  other  respects,  especially  in  the  peculiar 
3rm  of  fever  and  the  acute  imflammatory  attacks  that  accompany  it. 

The  fever  is  of  a  remittent  type  and  is  known  locally  as  elephantoid. 
ometimes  it  is  exceedingly  severe,  and  attended  with  great  pain ;  more 
'ten  it  is  only  moderate  in  degree  and  as  the  disease  advances  tends  to  die 
wt.  The  intervals  between  the  attacks  may  be  as  long  as  a  month  ;  with 
ich  there  is  an  outbreak  of  acute  inflammation,  the  limb  becoming  tense 
ncl  hot ;  the  skin  reddened,  and  even  covered  over  with  vesicles  as  in  ery- 
ipelas.    In  a  few  days  the  symptoms  subside,  but  the  limb  never  regains  its 
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former  size  ;  and  one  attack  follows  another  until  the  condition  becomes 
hopeless.  In  the  early  stages  the  skin  is  but  little  affected  ;  later  it  becomes 
pigmented,  covered  with  eczema,  ulcerated,  scarred,  roughened,  and  nodu- 
lated in  proportion  to  the  severity  of  the  local  inflammation. 

The  legs  and  the  external  genitals  are  the  parts  most  often  aifected  ;  the 
scrotum  in  particular,  from  the  looseness  of  its  natural  texture  and  the  ease 
with  which  it  borrows  skin  from  the  abdomen,  may  be  enlarged,  so  that  it 
sweeps  upon  the  ground.  Very  often  enormous  hydroceles,  or  dilatations  of 
the  lymphatics  (varix)  and  lymphorrhcea  are  associated  with  it. 

Treatment. — Much  can  be  done  to  relieve  the  symptoms  in  the  milder 
cases  of  lymphatic  obstruction,  even  when  the  cause  is  beyond  control :  rest 
in  an  elevated  position ;  massage,  bandaging,  support  when  the  limb  hangs 
down  ;  and,  according  to  some,  the  constant  current  (the  positive  pole  always 
nearest  the  sound  parts)  often  effect  material  improvement  in  a  very  short 
space  of  time.  Cancerous  obstruction,  however,  of  the  axilla,  and  obstruc- 
tions to  the  abdominal  lymphatics  and  lacteals  rarely  admit  even  of  rehef. 

Elephantiasis  in  its  milder  forms  should  be  treated  in  the  same  way. 
Eest,  pressure,  and  elevation  succeed  best  during  the  acute  stage,  combined 
with  suitable  constitutional  measures.  Afterwards  either  support  and 
pressure  must  be  used,  Martin's  elastic  bandage  being  of  especial  service 
or,  if  the  mass  is  such  as  to  disable  the  patient,  it  must  be  removed,  by 
amputation  in  the  case  of  the  leg  (it  rarely  extends  far  up  the  thigh)  or 
incision  if  it  is  the  scrotum.  In  either  case,  the  part  should  be  well 
bandaged  and  elevated  first,  in  order  to  reduce  the  amomrt  of  blood  it 
contains  as  much  as  possible,  and  careful  examination  made  so  that  no 
hernia  is  overlooked. 

An  attempt  should  alwayg  be  made  to  dissect  out  the  penis  from  the 
enormously  liypertrophied  prepuce ;  and  sometimes  at  least  the  testes  can 
be  preserved,  their  position  being  easily  ascertained  by  the  amount  of  the 
hydrocele  fluid  that  surrounds  them. 

Ligature  of  the  main  artery  of  the  limb  has  been  practised  with 
temporary  alleviation  ;  possibly  compression  deserves  a  further  trial. 
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CHAPTER  IV 

INJURIES  AND  DISEASES  OF  NERVES 

INJUEIES 

"Jeeves  may  be  divided,  wliolly  or  in  part ;  torn  across,  or  torn  out  of  the 
pinal  cord  ;  bruised  from  external  violence  ;  or  compressed  against  some  re- 
isting  structure.  The  immediate  effect  is  an  interference  with  the  conduct- 
iig  power  of  greater  or  less  extent  and  duration,  according  to  the  kind  of 
ajury  sustained. 

I.  Wounds  of  Nerves 

Patlioloyical  changes  following  division. — A  nerve  that  is  cut  across  begins 
)  degenerate  at  once.  The  whole  of  the  peripheral  part  is  involved  simui- 
|meously :  the  myelin  runs  into  cylindrical  masses  which  become  granular 
nd  fatty,  and  at  last  disappear.  The  axis-cylinders  split  up  into  fibrils  and 
jisintegrate,  so  that  they  can  scarcely  be  recognised  at  the  end  of  a  week  ; 
id  the  nuclei  of  the  sheath  increase  in  size  and  begin  to  multiply.  In  two 
three  weeks  the  whole  of  the  peripheral  segment  is  atrophied.  The  central 
id  changes  in  a  similar  manner,  but  only  for  the  distance  of  one  or  two 
|xles ;  above  this  it  remains  practically  unaltered,  it  may  be  for  years. 

The  subsequent  course  depends  upon  the  proximity  of  the  two  ends,  and 
pon  the  possibility  of  union  taking  place  between  them. 

a)  When  they  arc  in  apposition  and  the  ivound  heals  by  the  first  intcii- 
n. — Union  takes  place  by  what  is  known  as  nerve-callus,  vascular  granu- 
lon-tissue  developed  from  the  nuclei  of  the  sheath  and  perineurium  as 
11  as  from  the  ordinary  sources.  In  animals  newly  formed  axis-cylinders 
pw  from  these  nuclei,  connecting  one  end  with  the  other,  within  three  or 
u-  days.  In  man  this  has  not  been  proved  ;  but  in  all  probability  the 
lie  mode  of  union  does  occur,  though  rather  more  slowly,  as  occasionally, 
en  placed  under  very  favourable  conditions,  the  conducting  power  of  a 
'ided  nerve  returns  within  a  few  days.  Such  a  result,  however,  is 
eptional ;  immediate  suture,  even  when  apposition  is  accurate,  usually 
uires  weeks. 

b)  WJien  the  ends  arc  not  in  apposition.— The  changes  that  follow  are 
|>re  complex  and  depend  largely  upon  the  distance  between. 

Bowlby  has  described  a  process  of  spontaneous  regeneration  as  taking 
ce  in  the  distal  segment  six  or  seven  months  after  section.  The  nuclei 
he  sheath  increase  in  number,  become  spindle-shaped,  range  themselves 
•ows  in  the  spaces  of  the  perineurium,  and  gradually  transform  themselves 
li  fibrils  round  which  a  myelin  sheath  develops.  How  far  this  takes 
Ifce  in  all  cases,  even  whether  it  occurs  in  all,  is  uncertain.  That  it  must 
^»eriaUy  assist  the  restoration  of  function  in  the  case  of  secondary  unioji 
f  |'e  can  be  no  question. 
Repair  may  occur  when  there  is  an  inch  between  the  ends  ;  and  a  few 
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cases  are  recorded  in  whicli  even  greater  distances  than  this  have  beeu 
bridged  :  but  they  are  few  and  far  between  ;  and  the  restoration  of  functioa 
in  most  of  them  is  very  imperfect,  even  after  a  long  period  of  time  has  elapsed. 
As  a  rule  only  a  fibrous  band  is  found,  sometimes  not  that. 

If  union  fails,  the  regeneration  of  the  distal  segment  dies  away  agam ;: 
permanent  degeneration  sets  in,  and  the  nerve  is  reduced  to  a  small  fibrous 
cord,  the  structure-  of  which  can  still  be  recognised  on  cross  section  owing  tO' 
the  peculiar  nature  of  the  perineurium.  The  central  end  may  remain  almost 
unchanged,  or  grow  out  into  a  rounded  expansion  of  variable  size — a  nerve- 
bulb.  These  are  met  with  chiefly  in  amputation- stumps,  but  they  may  occur 
anywhere  ;  they  consist  for  the  most  part  of  fibrous  tissue  ;  but  in  the  end 
nearest  the  nerve-trunk  a  considerable  production  of  new  nerve-fibres  takes 
place,  although  their  size  is  small  and  there  is  only  a  limited  amount  of 
myelin  romid  them. 

In  very  old  cases  atrophic  changes  are  met  with  in  the  spinal  cord  as  weU, 
affecting  especially  the  intermedio-lateral  column  on  that  side,  the  posterior 
very  little. 

Symptoms. — The  immediate  symptoms  are  due  to  interruption  in  the 
function  of  the  nerve  ;  the  remote  ones  are  the  pathological  lesions  that 
follow. 

1.  Imviecliate. — Loss  of  sensation  over  the  region  supplied  by  the  nerve 
is  definite,  provided  it  is  complete.  On  the  other  hand,  persistence  of  sensa- 
tion does  not  in  any  way  negative  division.  Very  little,  scarcely  anything 
indeed,  is  known  about  nerve-anastomosis,  either  the  coarse  blending  that 
can  be  shown  by  dissection,  or  the  finer  union  that  probably  takes  place  in 
the  nerve  plexuses  ;  and  there  are  many  instances  in  which  nerves  have  been 
divided,  and  have  even  had  pieces  excised  from  them,  without  leaving  the 
expected  area  of  ansesthesia.  A  considerable  length  of  the  musculo-spiral  for 
example  has  been  excised  without  any  loss  of  sensation  corresponding  to  the 
radial.  Further,  in  many  cases  the  area  of  anjesthesia,  if  time  is  allowed  to 
elapse,  very  often  becomes  smaller,  as  if  collateral  branches  grew  in  all  round 
the  margin.  The  sensation  that  persists  after  nerve-section  is  sometimes 
almost  perfect  :  more  frequently  localisation  is  inexact,  especially  at  first; 
and  occasionally  analgesia  occurs  without  anaesthesia. 

In  any  case  of  suspected  injury  the  examination  must  be  made  witn 
the  greatest  care.  The  patient  should  be  blindfolded  ;  the  part  well  sup- 
ported, so  that  there  is  no  communicated  vibration  ;  and  various  kinds 
of  stimuli  used,  thermic  for  instance  as  well  as  tactile.  In  no  case  may  a 
conclusion  be  drawn  either  as  to  the  non-division  of  a  nerve,  or  its  union 
after  suture,  without  taking  into  consideration  other  effects  as  well  as  loss  of 
sensation. 

Loss  of  muscular  power  is  equally  definite,  provided  it  continues  and  i?  ' 
followed  by  other  signs,  such  as  rapid  wasting  and  disappearance  of  faradic  . 
excitability.    Temporary  paralysis  may  occur  from  shock,  contusion  or  com j 
pression,  and  be  indistinguishable  for  two  or  three  days.    The  atrophy  is  oli 
the  most  extreme  kind  ;  the  fibres  lose  their  striation,  degenerate  and  shrink ;!« 
the  nuclei  multiply  ;  the  interstitial  connective  tissue  increases,  until  in  aver} 
short  time  the  whole  muscular  substance  disappears,  and  nothing  is  left  bu( 
a  rigid  inextensible  mass  of  fibrous  tissue.    Faradic  excitabihty  disappears 
very  soon  ;  there  is  often  a  distinct  diminution  by  the  third  day  ;  galvanic 
on  the  other  hand,  continues  longer,  but  rarely  or  never,  according  to  Bowlby 
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shows  the  increase  that  nsiially  occurs  after  nerve-section  in  animals  ;  and 
the  anodal  closure  contraction  precedes  or  occurs  as  soon  as  the  cathodal. 

2.  Later  changes. — In  addition  to  the  muscular  wasting,  the  joints,  the 
skin  and  the  connective  tissues  exhibit  after  a  time  very  distinct  alterations. 
The  cartilages  undergo  fibroid  degeneration,  the  capsule  and  the  connective 
tissue  round  shrink  and  grow  hard  and  rigid,  the  joints  become  stiff,  fibrous 
ankylosis  sets  in,  and  osseous  union  has  been  known  to  follow.    The  skin  be- 
comes smooth  and  glossy.  If  the  hand  is  involved  the  fingers  assume  a  peculiar 
tapering  shape,  the  hairs  fall  off,  the  natural  wrinkles  and  folds  disappear, 
and  the  colour  becomes  a  pinkish  red.    Sometimes,  especially  when  the 
weather  is  cold,  there  is  a  constant  burning  pain — causalgia.   Vesicular  and 
bullous  eruptions,  herpes,  subcuticular  whitlow,  and  ulceration  are  not  un- 
common.   In  rarer  cases  the  end  of  the  finger  is  slowly  eaten  away,  or  dry 
angrene  sets  in  and  involves  the  whole  annssthetic  area.    The  nails  are  often 
iffected  ;  they  may  be  short,  stunted,  and  fibrous,  or  curved  either  across  or 
longitudinally,  so  that  their  edges  and  angles  bite  deeply  into  the  flesh.  The 
connective  tissue  disappears,  the  secretion  of  sweat  ceases,  and  generally 
(after  the  first  few  days  at  least)  the  temperature  of  the  part  falls  one  or  two 
degrees.    In  exceptional  instances  it  has  been  known  to  continue  higher  than 
that  of  the  corresponding  part  on  the  opposite  side  of  the  body. 

These  changes  are  noted  more  or  less  regularly  after  section  of  any 
iiierve,  though,  owing  to  the  frequency  with  which  the  ulnar  and  median  are 
livided  at  the  wrist  and  the  musculo-spiral  damaged  in  the  arm,  they  are 
more  commonly  seen  in  connection  with  the  hand  than  in  all  the  other  parts 
)f  the  body  put  together.  Other  afi'ections,  however,  are  occasionally  met 
kvith  of  a  more  special  character. 

Perforating  ulcer  of  the  foot  is  the  most  common  and  in  some  respects  the 
iiost  striking.  It  occurs  chiefly  in  connection  with  locomotor  ataxy  and  the 
;hronic  form  of  nerve-degeneration  that  is  associated  with  it ;  but  it  is  also 
net  with  in  the  ansesthetic  form  of  leprosy,  after  fracture  of  the  spine  with 
martial  paralysis,  and  after  degeneration  of  the  nerves  without  the  spinal  cord 
'eing  affected  at  all.  In  most  cases  it  is  situated  on  the  ball  of  the  great  toe, 
)ut  it  may  occur  on  the  outer  side  of  the  tread  or  in  any  part.  A  corn  forms 
irst ;  after  a  time  the  epidermis  in  the  centre  softens  and  breaks  down  ;  and  aji 
opening  is  left  in  the  middle,  which  at  first  sight  appears  altogether  insignifi- 
ant,  but  if  a  probe  is  passed  into  it,  it  is  usually  found  to  extend  far  into  the 
ubstance  of  the  foot,  and  not  unfrequently  to  involve  the  bone  or  the  meta- 
arso-phalangeal  articulation.  There  is  little,  or  no  pain,  the  edges  of  the 
ore  are  usually  whitened  and  callous,  and  in  many  cases  the  skin  around  it 
|S  entirely  ansesthetic.  Not  unfrequently  it  is  present  on  both  feet  at  the 
ame  time. 

In  the  majority  of  cases  perforating  ulcer  heals  readily  as  soon  as  the  foot 
|s  raised,  protected  from  injury,  and  kept  warm.    Very  often  it  breaks  out 
gain  if  the  part  is  used.    The  nutrition  of  the  tissues  is  so  enfeebled  that, 
|liough  they  can  repair  the  effects  of  an  injury  when  very  favourably  placed, 
ley  are  unable  to  withstand  the  slightest  pressure  or  irritation. 

How  far  these  changes  are  due  to  lesions  of  trophic  nerves,  and  how  far 
ley  are  simply  the  result  of  malnutrition  from  disuse,  is  undetermined.  In 
iiy  case  injury  plays  an  important  part  in  causing  them.  Sensation  is  lost, 
lie  immediate  effect  of  any  violence  is  unperceived,  and  fresh  injury  inflicted 
L'iore  the  first  has  a  chance  of  getting  well.    Ulceration  and  gangrene  of 
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the  fingers,  for  example,  wliicli  attain  their  chmax  in  anaesthetic  leprosy, 
and  perforating  ulcer  of  the  foot  are  directly  excited  by  injury,  although  they 
would  not  occur  without  the  nutrition  of  the  part  being  defective  ;  the  point 
at  issue  is  whether  this  arises  simply  from  disuse  and  anaesthesia,  from  the 
interruption  of  trophic  nerves  or  from  their  irritation. 

There  is  no  evidence  that  partial  division  of  a  nerve  is  followed  by  trophic 
or  inflammatory  disturbances  more  frequently  than  complete  section.  On 
the  other  hand,  when  it  does  occur,  the  consequences  are  limited  to  the  dis- 
tribution of  the  divided  fibres,  and  they  follow  regardless  of  the  manner  in 
Avhich  the  interruption  is  effected,  whether  by  section,  rupture,  compressiort 
or  chronic  inflammation,  provided  only  it  lasts  a  sufficient  length  of  time. 

II.  Subcutaneous  Injueies  of  Nekves 

Contusion. — Section  of  a  nerve  is  followed  by  the  most  characteristic 
consequences,  other  injuries  dift'er  according  to  their  severity.  If,  for  example, 
the  force  of  the  blow  is  only  slight  the  conductive  power  of  the  nerve  is  sus- 
pended for  the  moment,  there  is  a  certain  amount  of  dull  aching  at  the  injured 
spot,  tingling  is  felt  at  the  periphery,  and  often  there  is  a  subjective  sense  of 
heat,  with  at  times  actual  flushing.  When  the  injury  is  more  severe  and  the 
nerves  are  badly  crushed,  loss  of  sensation  and  of  muscular  power  may  be 
complete  and  followed  by  wasting  and  disappearance  of  the  faradic  excitability 
over  the  whole  area  supplied.  As  a  rule  the  prognosis  in  these  cases  is  good, 
or  at  least  better  than  in  section,  because  the  physical  continuity  is  not  de- 
stroyed, and  although  trophic  lesions  may  follow  they  usually  disappear  agaiii 
of  themselves,  but  occasionally  they  persist.  Some  of  the  worst  cases  occur 
in  connection  with  the  upper  cords  of  the  brachial  plexus,  one  or  all  of  them 
being  crushed  in  falls  upon  the  shoulders,  and  leaving  paralysis,  perhaps 
permanent,  of  a  corresponding  portion  of  the  arm.  When,  on  the  other  hand, 
the  plexus  is  torn  out  from  the'cord  (as  when  a  man  in  falling  from  a  height 
catches  hold  of  something  in  the  hope  of  saving  himself)  the  lower  cords 
suffer  most  and  with  them  the  sympathetic  of  the  eye,  leading  to  narrowing 
of  the  palpebral  fissure  and  permanent  contraction  of  the  pupil. 

The  diagnosis  of  the  extent  of  the  damage  sustained  in  subcutaneous 
injuries  is  very  difficult.  If  the  faradic  excitability  of  the  muscles  persists, 
the  hurt  is  probably  slight.  If  it  rapidly  disappears  and  this  is  followed  by 
wasting  and  the  reaction  of  degeneration,  there  is  no  doubt  that  the  physio- 
logical continuity  of  some  of  the  nerve-fibres  is  interrupted,  and  if  the  whole 
of  the  muscles  supplied  by  the  trunk  are  affected  in  this  way  it  is  highly 
probable  that  the  nerve  itself  is  torn  across. 

Compression. — The  same  symptoms  are  caused  by  gradual  compression,  i 
whether  this  is  due  to  the  growth  of  a  tumour  (a  cervical  exostosis,  for 
instance,  pressing  on  the  brachial  plexus),  the  enlargement  of  an  aneurysm, 
the  growth  of  callus,  the  contraction  of  a  cicatrix,  or  some  external  agent. 
Paralysis  of  the  musculo-spiral  is  not  uncommonly  caused  by  a  person  going 
to  sleep  with  the  arm  hanging  over  the  back  of  a  chair,  the  nerve  in  this 
particular  position  being  caught,  almost  unprotected,  between  the  wood  and 
the  bone.  When  the  cause  is  slight  and  only  temporary,  there  is  merely 
tingling  or  pricking,  followed  by  numbness  and  a  sense  of  warmth,  with 
some  loss  of  power  over  the  movements  of  the  part ;  in  more  severe  cases, 
the  anesthesia  and  paralysis  are  complete,  but  the  prognosis,  if  the  cause 
can  be  removed,  is  usually  favourable.   Crutch  paralysis  is  perhaps  the  most 
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jmmon  form,  sensation  being  less  affected  than  movement,  but  both  vary- 
ig  very  greatly  in  distribution.  Whether  the  curious  instances  of  paralysis 
f  one  or  more  of  the  nerves  of  the  arm  (sometimes  of  the  whole  brachial 
lexus)  occurring  during  sleep,  are  to  be  accounted  for  in  this  way,  or,  as 
•uchenne  tried  to  prove,  by  cold  draughts  at  night,  is  doubtful.  The 
bsence  of  any  evidence  of  neuritis  renders  the  latter  explanation  very  difficult 
)  understand. 

Stretching. — The  effect  of  violent  strain  upon  a  healthy  nerve  is  closely 
^milar,  the  pathological  lesion  probably  being  of  the  same  character — inter- 
iption  of  the  medullary  sheaths,  with  extensive  disturbance  of  the  axis- 
^'linders  (rupture  only  in  very  severe  cases),  minute  haamorrhages,  and, 
absequently,  congestion.  The  worst  instances  occur  in  connection  with 
islocations,  the  injury  being  caused  sometimes  by  the  pressure  of  the  dis- 
laced  bone,  sometimes  by  the  tension  to  which  the  nerves  are  subjected  at 
.le  time  of  the  accident  or  in  subsequent  attempts  at  reduction. 

Treatment. — (a)  When  a  nerve  is  divided  in  an  open  wound,  the  two 
nds  should  be  found,  brought  together  as  accurately  as  possible,  and  sutured 
•ith  chromic  gut  or  fine  kangaroo  tendon.  There  is  no  objection  to  passing 
iie  suture  through  the  nerve  itself ;  indeed,  in  the  case  of  small  ones,  it  is 
lie  only  way  in  which  it  can  be  effected  ;  but  the  needle  used  should  be 
attened  from  side  to  side,  so  as  to  inflict  the  minimum  of  injury.  In  tlie 
ase  of  large  ones  the  sheath  should  be  sutured  as  well.  The  rest  of  the 
,'0und  is  treated  according  to  the  condition  it  presents  :  the  limb  placed 
pon  a  splint  to  prevent  tension  upon  the  sutures,  and  every  endeavour  made 
0  procure  union  by  the  first  intention. 

As  already  mentioned,  perfect  recovery  may  take  place  within  a  fortnight, 
0  that  no  difference  is  perceptible  to  the  patient  or  to  others.  This,  how- 
ver,  is  exceptional.  In  the  majority,  trophic  lesions  begin  to  show  them 
elves,  and  then,  slowly,  after  some  months,  disappear  again,  sensation 
eturning  before  movement,  and  voluntary  power  before  electric  excitability. 
lo  case  should  be  considered  a  failure  until  at  least  a  year  has  elapsed  ; 
ometimes  no  improvement  can  be  detected  for  months,  then  it  sets  in  and 
irogrcss^es  rapidly  ;  sometimes  it  is  steady  and  gradual  from  day  to  day. 
powlby  explains  the  differences,  in  part  at  least,  by  the  independent  re- 
eneration  of  the  distal  segment,  which  is  no  doubt  hastened  very  con- 
iderably  as  soon  as  connecting  axis-cylinders  develop  in  the  intervening 
plice. 

The  ultimate  prognosis  is  fairly  good,  but  complete  failure  occurs  in  o 
ortain  number  of  cases,  partial  failure  in  many  more,  delicacy  of  touch  and 
ccuracy  of  movement  being  impaired  ;  and  in  all,  or  nearly  all,  the  sense 
f  localisation  requires  re-educating.  The  presence  of  suppuration  distinctly 
iminishes  the  chance  ;  in  one  or  two  instances,  indications  of  commencing 
'covery  have  suddenly  disappeared  again,  probably  owing  to  the  onset  of 
iflammation  checking  repair. 

{h)  When  the  injury  is  a  subcutaneous  one  from  the  commencement,  or 
iG  Avound  (if  there  was  one)  has  healed,  every  endeavour  must  be  made  to 
■^sist  the  natural  process  of  repair.  Rest,  pressure,  bandages,  splints,  cold, 
'sition  and  elevation  may  all,  or  some  of  them,  be  required  according  to 
le  nature  of  the  injury.  Everything  else  must  wait  until  time  has  been 
iven  for  the  parts  to  be  restored  to  their  natural  condition. 

The  only  exception  is  in  those  cases  in  which  the  compression  is  pro- 
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gressive,  due  to  some  internal  cause  ;  for  tliese,  naturally,  something  further 
is  required ;  callus,  for  example,  if  it  does  not  soon  become  absorbed,  must 
be  cut  away,  and  the  nerve  dissected  out ;  a  cicatrix  in  the  soft  tissues 
must  be  treated  according  to  circumstances  ;  an  exostosis  removed,  or  perhaps 
the  nerve  displaced  a  little  to  one  side  to  avoid  the  offending  body. 

Ifthefaradic  excitability  of  the  muscles  persists,  recovery  takes  place 
rapidly ;  if  it  disappears  and  is  succeeded  by  wasting  and  the  reaction  of 
degeneration  (as  always  occurs  after  section)  the  prognosis  should  be  more 
guarded,  and  means  must  be  taken  to  maintain  the  nutrition  of  the  part  as 
soon  as  the  fear  of  inflammation  is  past.  Warmth,  friction,  massage,  stimu- 
lating liniments,  galvanism,  everything  in  short  that  can  improve  circulation 
and  nutrition  is  beneficial ;  and,  especially  if  there  is  any  anassthesia,  great  care 
must  be  taken  to  protect  it  from  injury.  The  galvanic  excitability  increases 
in  animals  for  some  time  after  the  faradic  is  lost ;  but  by  the  end  of  four 
months  the  muscles  refuse  to  react  to  either.  In  man  it  is- doubtful  whether 
the  increase  takes  place,  but  the  galvanic  excitability,  at  any  rate,  lasts  very 
much  longer  than  the  faradic,  and  for  this  reason  galvanism  is  preferred,  as 
"treatment,  to  faradism.  The  sittings  should  not  be  too  longer  too  frequently 
repeated  ;  every  other  day  for  a  quarter  of  an  hour  is  usually  enough,  the 
time,  of  course,  being  chiefly  determined  by  the  extent  of  the  paralysis  and 
.the  number  of  muscles  concerned.  Massage  should  be  apphed  afterwards, 
;and  a  weak  ascending  current  used  at  the  end  to  diminish  the  sense  of 
fatigue.  The  skin  is  thoroughly  well  soaked  with  salt  and  water  first ;  and 
-care  must  be  taken  not  to  irritate  an  insensitive  part  by  using  a  current  that 
is  too  strong.  An  occasional  interruption  now  and  tlien,  reversing  the  direc- 
tion, is  said  to  be  very  beneficial. 

Increased  sensitiveness  of  skin  is  the  first  sign  of  recovery.  If  this  is 
noted,  the  treatment  is  continued  in  the  same  way ;  in  some  cases  improve- 
ment is  very  rapid  ;  the  muscles  soon  regain  their  shape,  although  their 
strength  and  size  and  the  accuracy  of  their  movements  may  be  defective  for 
a  long  period  ;  in  others  it  is  much  more  slow.  After  section,  volmitary 
power  returns  before  electric  excitability,  but  this  is  not  invariable  in 
subcutaneous  injuries. 

How  long  this  should  be  continued,  supposing  there  is  no  improvement, 
varies  with  each  case.  In  a  child,  for  example,  repair,  if  it  is  going  to  take 
place,  begins  earlier  than  in  an  adult ;  probably  six  months  may  be  taken 
as  the  limit.  If,  at  the  end  of  this  time,  there  is  no  sign  of  improvement,  it 
does  not  follow  that  there  never  will  be  any  ;  but  it  is  almost  certain  that  it 
never  will  be  very  perfect,  and  that  while  secondary  suture  does  not  add  any 
material  risk,  it  offers  the  possibility  of  considerable  benefit.  If  a  neuroma 
has  developed  upon  the  central  end,  repair  is  hardly  possible. 

Secondary  sukire. — This  may  be  performed  at  any  time  after  failure  of 
primary  union.  If  an  attempt  was  made  to  secure  this  at  the  time  of  the 
injury,  it  is  advisable  to  wait  for  some  months  ;  conductivity  does  not  return 
ccqually  soon  in  all  cases.  If  no  attempt  was  made,  the  sooner  secondary 
suture  is  performed  the  better.  According  to  Bowlby,  so  long  as  the  case  is  of 
less  than  a  year's  duration,  the  amount  of  time  does  not  influence  materially 
either  the  rapidity  with  which  union  takes  place  or  its  perfection.  After 
two  years,  however,  perfect  recovery  is  very  doubtful,  although  a  certain  de- 
gree of  im]3rovement  has  been  noted  even  at  the  end  of  twelve.  As  in  pri- 
mary suture,  the  period  at  which  sensation  and  motion  return  is  exceedingly 
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ariable.  The  former  has  been  Imown  to  appear  again  within  twenty-four 
ours,  or  two  or  three  days  (and  sometimes  in  these  cases,  probably  owing 
3  changes  talking  place  in  the  wound,  it  fails  later) ;  while  in  other  instances 
,  has  been  months  and  even  a  year  before  there  was  decided  improvement, 
'he  latter,  as  might  be  expected  from  the  change  the  muscles  have  under- 
one,  and  the  necessity  for  them  almost  to  grow  again,  is  longer  still,  months 
nd  even  years  not  being  uncommon.  No  case  therefore  should  be  given  up 
iS  a  failure  until  at  least  two  years  have  elapsed. 

The  method  of  performing  the  operation  is  very  simple,  although  in 
arrying  it  out  great  difficulties  may  be  encountered.  Esmarch's  bandage 
hould  be  applied,  so  that  everything  may  be  seen  without  confusion.  An 
acision  is  made  over  the  seat  of  division,  frequently  traversing  a  scar,  and 
he  ends  of  the  nerves  sought.  The  upper  one,  especially  if  it  is  bulbous, 
isually  presents  but  little  difficulty  :  the  lower,  on  the  other  hand,  may  be  so 
hrunken,  fibrous,  and  matted  to  the  structures  around  that  it  can  scarcely  be 
ecognised. 

The  bulb  on  the  upper  one  should  be  cut  away  and  no  more  ;  the  less 
)f  the  lower  one  that  is  sacrificed  the  better :  it  may  appear  hopelessly 
itrophied,  but  it  is  not  in  a  more  favourable  condition  farther  away. 

If  after  they  are  freed  from  adhesions,  the  ends  can  be  brought  together 
vithout  much  traction,  they  should  be  sutured  with  chromic  gut  as  already 
nentioned.  In  many  instances,  however,  there  is  a  great  gap  between,  and 
iometimes  this  is  the  case  in  primary  operations  when  a  considerable  portion 
3f  the  nerve  has  been  lost  or  is  too  much  bruised  to  live. 

An  additional  inch  or  more  may  be  obtained  by  stretching  the  ends,  having 
irst  removed  the  bandage.  If  this  fails  there  are  various  methods  which 
liave  been  recommended  and  some  of  which  have  been  tried  successfully. 

1.  Nerve- splicing  is  said  to  have  succeeded  (Despres),  the  distal  end  of 
the  divided  median  having  been  implanted  between  the  separated  fibres  of 
the  uninjured  ulnar. 

2.  Flaps  have  been  used.  An  incision  partly  through  the  trunk  of  the 
neiwe  is  made  some  little  distance  from  the  end,  and  a  flap  of  nerve-tissue 
reflected  downwards  from  it,  leaving  it  attached  at  its  base,  so  as  to  bridge 
across  the  gap.  This,  too,  is  said  to  have  been  of  use,  sensation  returning  in 
four  weeks  and  complete  recovery  in  one  year. 

i     3.  In  a  dog,  the  sciatic  nerve  was  resected,  the  two  ends  sutured  at  some 
listance,  and  enclosed  in  one  of  Neuber's  decalcified  drainage-tubes.  Union 
t'ollowed,  but  such  a  proceeding  would  be  hardly  likely  to  succeed  in  man. 
i.  The  humerus  has  been  resected  in  order  to  bring  the  ends  together. 

5.  Grafts  from  animals  have  been  used,  portions  of  freshly  excised  nerves 
>eing  embedded  in  the  gap  and  fixed.  In  one  case  in  which  a  rabbit's  nerve 
■vns  employed  to  replace  part  of  the  ulnar  and  median,  sensation  returned  in 
tnn-  weeks  and  movement  in  nine,  although  the  gap  was  more  than  two  and 
I  half  inches  in  width  (Tilleman's).  In  another  case,  in  which  the  sciatic 
lorve  of  a  dog  was  used,  the  result  was  doubtful. 

6.  Finally,  Mayo  Robson,  in  a  girl  fourteen  years  of  age,  removed  two 
iiches  and  a  quarter  of  the  median  nerve  for  a  neuroma,  and  two  days  later 
l  ansplantcd  into  the  gap  a  portion  of  the  posterior  tibial  from  a  recently 
'nputated  leg.  Sensation  began  to  return  within  thirty-six  hours,  and 
^itliin  four  months  was  almost  complete,  although  somcof  tlio  muscles  were 
till  much  wasted. 

Y 
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There  is  no  doubt  that  any  of  these  measures  would  be  much  more  Hkelj 
to  succeed  in  a  case  of  primary  suture  than  where  the  distal  end  had  beer 
already  long  separated  from  the  proximal  one.  It  is  possible  of  course  thai 
they  show  nothing  more  than  that  the  nuclei  of  the  sheath  multiply  men 
rapidly,  and  arrange  themselves  more  readily  in  rows  when  mechanical  as- 
sistance is  given  them,  and  they  are  as  it  were  directed  into  one  particulai 
line,  instead  of  being  allowed  to  coil  up  indiscriminately  into  a  ball. 

Goviplications 

Lijuries  of  nerves  as  a  rule  heal  readily,  whether  the  nerve-fibres  unite 
or  not.  Occasionally  they  are  followed  by  sequel*,  some  of  which  are  verj 
perplexing. 

1.  Beflex  Paralysis. — By  this  is  meant  paralysis  of  one  part  of  the  bodj 
consequent  on  injury  to  another  with  which  the  paralysed  one  has  no  direct 
connection.  It  may  occur  immediately  after  the  accident,  or  some  time  may 
elapse. 

a.  Immediate. — Most  of  the  instances  recorded  are  the  result  of  gmishot 
wounds  :  a  very  severe  injury  is  suddenly  inflicted  and  a  distant  part  of  the 
body  is  paralysed  almost  at  once.  In  all  probability  these  cases  are  due  to 
shock,  although  it  is  an  open  question  how  this  produces  such  a  result. 

b.  Secondary. — ^These  are  of  a  totally  different  character.  A  slight  injury 
is  inflicted  upon  one  of  the  peripheral  nerves  ;  the  muscles  supplied  by  it 
gradually  lose  their  power ;  antesthesia,  muscular  cramp,  and  trophic  lesions 
follow :  other  nerves  become  involved,  first  those  distributed  to  the  same 
limb,  then  the  corresponding  ones  on  the  opposite  side ;  and  subsequently 
similar  changes  in  nutrition  make  their  appearance  there.  In  short  the 
symptoms  are  those  of  progressing  chronic  neuritis. 

2.  Beflex  Spasms. — Trivial  wounds  of  cutaneous  nerves  are  occasionally 
followed  by  a  peculiar  series  of  symptoms  of  which  tonic  muscular  spasm 
alternating  with  violent  contraction  is  the  most  prominent  feature. 

In  many  cases  it  is  distinctly  traceable  to  neuritis ;  shortly  after  the 
injury  the  track  of  the  nerve  becomes  exceedingly  painful ;  the  wound  is  ex- 
quisitely tender ;  and  the  least  touch  throws  all  the  muscles  around  into  a 
state  of  rigid  spasm.  In  course  of  time  as  the  wound  heals  this  subsides ;  but 
the  scar  often  remains  painful  and  tender,  and  the  least  touch  at  one  particular 
spot  may  bring  all  the  symptoms  back.  In  other  cases,  however,  there  is 
no  evidence  of  any  inflammatory  affection  at  any  time :  the  whole  trouble 
appears  to  arise  from  a  nerve-filament  being  entangled  in  the  cicatricial  tissue 
and  irritated  when  the  part  is  moved.  This  was  apparently  not  iafi-equeut 
in  days  gone  by  after  the  operation  for  venesection  ;  some  of  the  cutaneous 
filaments  at  the  bend  of  the  elbow  were  caught  in  the  cicatrix,  and  the  biceps 
and  the  other  flexor  muscles  were  throwir  into  a  state  of  spasmodic  cramp  if 
the  scar  was  touched  or  an  attempt  made  to  use  the  arm. 

Eeflex  spasmodic  contraction  of  an  apparently  similar  description  is 
common  in  children  after  slight  injuries,  especially  those  affecting  joints.  In 
them  it  is  doubtful  how  far  the  disorder  is  due  to  the  as  yet  imperfect  develop- 
ment of  voluntary  control ;  and  when  there  is  no  evidence  or  past  history  of 
neuritis  spreading  along  the  nerve,  this  should  not  be  lost  sight  of  in  older 
patients,  especially  if  there  is  a  suggestion  of  hysteria.  The  treatment,  if 
this  factor  can  be  eliminated,  consists  simply  in  excision  of  the  cicatrix,  or  of 
the  painful  spot  in  it,  as  soon  as  the  acute  symptoms  have  subsided. 


3.  Epilepsy. — A  few  cases  of  epilepsy  have  been  definitely  traced  to 
peripheral  lesion  as  the  exciting  cause ;  the  aura  originates  in  the  scar- 
;sue  and  the  least  pressure  is  immediately  followed  by  an  attack.  In  any 
ch  case,  or  where  there  is  the  least  possibility  of  such  a  thing,  the  scar 
ould  be  thoroughly  excised,  or  the  nerves  coming  from  it  freely  divided, 
le  sooner  this  is  done  the  better,  for  there  is  e\adence  to  show  that  the 
nstant  repetition  of  an  'irritation  of  this  kind  may  at  length  lead  to  a 
ndition  in  which  an  exciting  cause  is  no  longer  required. 

4.  Tetanus. — Whether  this  disease  is  ever  produced  by  peripheral  irrita- 
)n  is  open  to  question.  It  certainly  is  one  of  the  rarest  of  all  rare  compli- 
tions,  if  the  number  of  accidents  and  operations  in  which  nerves  are 
jured  is  taken  into  consideration.  On  the  other  hand,  its  distinctly 
idemic  occurrence,  the  period  of  mcubation,  and  the  general  course  of  its 
mptoms  strongly  favour  its  microbic  origin,  even  if  no  weight  is  attached 

the  somewhat  contradictory  results  of  experiment.  Probably  the  only 
lid  reason  for  including  it  here  is  the  occasional  occuiTence  of  tetanic  con- 
ictions  after  subcutaneous  injuries  (simple  fracture  for  example)  in  which 
iives  have  been  strained  or  stretched. 

It  must  be  remembered  that  tetanus,  the  disease,  is  a  very  different 
ing  from  spasmodic  muscular  contraction,  even  though  this  is  tetanic  in 
laracter. 

Neuritis 

Inflammation  of  the  peripheral  nerves  may  be  acute  or  chronic ;  in 
thor  case  the  active  changes  are  limited  to  the  connective  tissue ;  the 
edulla  and  the  axis-cylinders  are  only  involved  secondarily. 

Acute  neuritis. — The  whole  nerve  is  swollen,  softened,  and  intensely 
ingested.  The  sheath  and  the  septa  of  cellular-tissue  are  thickened  and 
filtrated  with  lymph  ;  and  in  severe  cases  the  section  is  stained  with 
inute  extravasations  ;  but  suppuration  is  rare.  The  myelin  breaks  up  and 
sappears ;  the  axis-cylinders  become  indistinct ;  the  nuclei  of  the  sheath 
'e  said  to  increase  in  number,  and  in  the  worst  cases  the  whole  appear- 
ice  of  a  nerve  is  lost.  Such  extensive  changes  as  this,  howe^'er,  are  very 
rely  met  with. 

Chronic  neuritis. — In  this  there  is  an  increase  of  all  the  connective- 
?sue  elements  of  the  part.    The  sheath  is  thickened  and  adherent  to  the 
nictures  around ;  the  nerve  itself  becomes  hard  and  dense,  shrinking  after 
time  to  less  than  its  normal  diameter ;  and  the  fibres  are  atrophied  and  in 
I'oat  measui-e  disappear.    The  term  chronic  neuritis  is,  however,  applied 
a  very  general  way  either  to  a  true  chronic  inflammation  witli  increased 
llular  exudation  and  organisation,  or  to  a  simple  process  of  degeneration, 
which  the  nerve-fibres  atrophy  in  much  the  same  manner  as  after  section, 
many  of  the  forms  of  so-called  neuritis,  there  is  no  evidence,  past  or 
esent,  of  inflammation  of  any  kind. 
Causes.— Inflannnation  occasionally  follows  injury  even  when  the  skin 
unbroken  :  why,  it  is  difticult  to  understand.    Acute  or  chronic  inflamma- 
n  of  the  celluiar  tissue  in  or  round  a  nerve  can  of  course  be  caused  by 
'  presence  of  foreign  bodies  or  of  micro-organisms  ;  but  the  result  is  very 
'cly  proportionate  to  the  cause  either  as  regards  severity  or  persistence  of 
'  j^yniptoms  ;  and  the  Avorst  cases  not  uncommonly  follow  such  accidents  as 
aius.  There  must  be  some  other  factor  as  well,  very  hkely  a  peisonal  one. 

Y  2 
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The  influence  of  cold  is  variously  estimated.  The  sciatic  and  facial 
nerves  are  the  most  often  aifected,  the  latter  it  is  said  being  compressed  by 
eftusion  in  the  bony  canal,  so  that  facial  paralysis  results  ;  but  according  to 
Duchenne  neuritis  is  much  more  common  than  is  usually  believed  ;  certainly 
many  cases  of  paralysis,  especially  of  the  musculo-spiral,  commence  during 
fcleep,  whether  they  are  caused  by  cold  or  pressure. 

Neuritis  is  not  uncommon  in  gouty  and  rheumatic  subjects  as  a  result  of 
exposure  to  cold  and  wet,  especially  after  great  fatigue.  The  fibrous  sheath 
is  filled  with  inflammatory  exudation  which  compresses  the  nerve-filaments, 
and  in  all  probability  the  nervi  nervorum  as  well,  judging  from  the  intense 
local  pain  and  tenderness. 

In  syphilis  degeneration  of  peripheral  nerves  is  not  uncommon ;  and  of 
course  gummata  occasionally  develop  in  connection  with  them.    In  anes- 
thetic leprosy,  a  chronic  form  of  inflammation  is  the  essential  lesion.  The 
abuse  of  alcohol  is  stated  to  be  the  main  element  in  the  production  of  what 
is  known  as  progressive  multiple  neuritis.    Degeneration  aldn  to  inflamma- 
tion, if  not  dependent  upon  it,  occurs  sometimes  in  locomotor  ataxy.  Pott's 
disease,  chronic  myelitis,  &c.    But  even  when  full  allowance  is  made  for  all 
of  these,  there  is  a  very  large  residue  for  which  no  explanation  is  forth- 
coming.   Some  of  the  cases  are  distinctly  inflammatory ;  others  (those  for  j 
instance  associated  with  herpes  zoster  and  sloughing  bed-sores)  only  exhibit ! 
degenerative  changes ;  there  is  no  evidence  of  true  neuritis  ;  but  the  i 
changes  are  so  much  more  marked,  and  so  much  more  rapid  than  those  that  i 
follow  simple  section,  that  it  does  not  appear  advisable  to  separate  them.  i 
Symptoms. — 1.  Constitutional. — These  depend  upon  the  severity  and. I 
extent  of  the  inflammation  ;  rigors,  high  fever,  and  delirium  are  present  in ! 
the  worst  cases,  but  these  are  very  rare.    In  chronic  ones  constitutional 
signs  may  be  altogether  wanting. 

2.  Local. — These  vary  with  the  character  and  connections  of  the  nerve, 
whether  it  is  motor  or  sensory.  In  acute  inflammation  the  trunk  is 
enlarged,  excessively  tender,  and  the  skin  over  it  is  reddened  and  hyper- 
jesthetic.  There  is  the  most  intense  pain,  radiating  over  the  whole  area  of 
distribution,  sometimes  of  a  burning  character  (causalgia)  sometimes  dull 
and  aching,  with  numbing,  pricking,  and  tingling  sensations.  Muscular 
twitching  and  fibrillar  contraction  may  be  present  in  the  earlier  stages,  but 
tonic  spasm  is  more  common  ;  and  in  a  little  while  this  gives  way  to  loss  of 
power,  with  rapid  wasting  and  diminished  faradic  excitabihty.  Paralysis, 
"more  or  less  complete,  trophic  changes  of  the  most  varied  character,  and 
an£esthesia  are  the  final  stages,  the  pain  frequently  continuing  the  whole 
time  ;  but  naturally  the  extent  to  which  these  occur  differs  in  every  case. 

Traumatic  neuritis  is  always  local  at  first,  but  in  many  instances  i| 
spreads  upwards  along  the  nerve-trunks  until  it  meets  other  branches/ 
involves  these  as  well,  and  may  finally  implicate  the  whole  of  a  limb.  Tbei 
at  length  it  subsides  or  becomes  chronic,  leaving  the  muscles  wasted,  tli( 
joints  stiffened,  the  nerves  thickened  and  tender  on  pressure,  and  the  genera 
health,  both  of  mind  and  body,  impaired  from  prolonged  suffering. 

Other  forms  of  neuritis  are  seldom  very  acute,  although  many  of  them; 
especially  the  rheumatic,  are  often  severe ;  pain,  tenderness,  swelling  alon;; 
the  course  of  the  nerves,  wasting  of  the  muscles  and  diminished  faradnj 
excitability  are  rarely  absent ;  sometimes  they  are  marked  as  in  the  trauh 
matic  variety;  sometimes,  on  the  other  hand,  as  when  the  facial  nerve  ir 
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paralysed  from  cold,  the  effect  is  comparatively  slight,  consisting  merely 
)f  temporary  loss  of  power  without  any  very  perceptible  alteration  in  the 
jlectric  reaction. 

A  peculiar  form  of  multiple  neuritis  is  described  as  occurring  m  connec- 
tion with  alcohol  and  syphilis,  although  it  is  doubtful  whether  these  are  tO' 
36  regarded  as  the  sole  cause.  In  some  cases  it  is  stated  to  have  originated 
rem  cold.  The  hands  and  feet  are  first  involved,  the  extensor  muscles  on 
he  front  of  the  leg  suffering  so  often  that,  according  to  Buzzard,  this  of 
tself  is  diagnostic.  The  pain  is  intense  ;  numbness  with  formication  and  a 
;ense  of  fearful  burning  are  nearly  always  present.  The  nerves  are  swollen 
md  tender  ;  the  skin  red  and  glazed  ;  other  trophic  lesions  follow  and 
apidly  spread  up  the  linrb.  Muscular  power  is  lost  almost  from  the 
jeginning ;  reflex  phenomena  disappear ;  the  reaction  of  degeneration  sets 
n ;  wasting  is  extreme,  the  muscles  remaining  flaccid,  without  becoming 
ibroid  ;  and  the  movements  resemble  those  of  locomotor  ataxy.  In  some 
jases  there  is  a  considerable  degree  of  fever  as  well,  and  the  general  health 
isually  fails  rapidly.  The  course  of  the  disease  is  very  variable  ;  in  a  few 
;ases  it  has  continued  to  spread,  commencing  at  the  extremities  and  rapidly 
idvancing  until  the  spinal  cord  became  involved ;  in  some  it  has  remained 
stationary  for  a  long  period,  often  at  the  level  of  the  hands  or  feet,  and  then 
lisappeared  again,  recovery  taking  place  often  under  anti-syphilitic  treat- 
bent  ;  while  in  others  again  it  has  steadily  progressed  from  bad  to  worse, 
mtil  the  patient  died  from  exhaustion  or  was  carried  ofi'  by  some  inter- 
iurrent  disorder.  Some  of  these  cases  are  difficult  to  distinguish  from 
abes  dorsalis  ;  the  gait  is  ataxic  ;  there  are  girdle  pains,  and  not  unfre- 
uently  lightning  ones  as  well ;  but  as  a  rule  in  spinal  ataxy  the  electric 
eaction  of  the  muscles  continues  normal. 

Treatment. — Constitutional  measures  are  most  important.  In  the  vast, 
lajority  of  instances,  even  if  the  inflammation  is  excited  by  cold  or  injury,  its 
ersistence  and  severity  are  due  to  some  other  cause,  whether  gout,  rheuma- 
sra,  syphilis,  malaria,  chronic  alcoholism  or  debility,  and  by  itself  local 
•eatment  is  not  likely  to  succeed. 

In  acute  neuritis  the  first  thing  is  to  relieve  the  almost  intolerable  pain ; 
armth,  belladonna,  fomentations,  injections  of  'morphia,  Indian  hemp,  and 
ber  anodynes  are  the  most  useful.  Afterwards,  when  the  first  severity  of 
le  attack  is  past,  narcotics,  and  opium  in  pai'ticular,  should  be  employed  as 
;tle  as  possible.  Counter-irritants,  leeches,  blisters,  iodine,  and  even  acu- 
mcture  are  of  decided  benefit ;  warm  and  Turkish  baths  frequently  give  great 
lief,  particularly  before  going  to  bed  ;  the  constant  current,  interrupted 
casionally  and  preferably  weak,  but  long  continued,  is  often  most  successful 
cl  in  the  later  stages,  wlien  the  extreme  tenderness  has  subsided  in  some 
;'asure,  massage  does  more  good  than  anything .  else,  in  all  probability  by 
using  absorption  of  the  inflammatory  exudation,  and  preventing  the  forma- 
u  of  adhesions  and  dense  cicatricial  tissue. 

Quinine  and  sahcyhc  acid  are  sometimes  very  useful.  Stretching  the 
I've  itself,  paralysing  the  nervi  nervorum  and  freeing  the  sheath  all  round, 
s  proved  of  great  benefit,  even  in  such  diseases  as  multiple  neuritis  and 
ifstbetic  leprosy,  and  in  the  worst  cases  is  almost  certain  to  give  temporary 
ief. 
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Neuralgia 

By  neuralgia  in  the  general  sense  of  the  term  is  meant  an  acute  paroxys- 
mal pain  in  the  course  of  a  nerve.  In  many  cases  it  is  really  a  symptom  of 
neuritis,  or  of  disease  of  the  brain  or  spinal  cord,  and  the  treatment  must  be 
guided  by  the  cause.  Sometimes,  however,  it  does  occur  with  great  severity 
without  there  being  any  perceptible  change  in  the  nerve  or  the  centre  from 
which  it  springs. 

Neuralgia  of  this  type  is  nearly  always  due  to  some  constitutional  disorder, 
although  it  may  be  started  by  a  local  cause.  Neuralgia  of  the  testes,  for 
example,  arising  from  irritation  of  the  kidney,  or  of  the  face  from  the  pre- 
sence of  a  carious  tooth,  is  seldom  severe  except  in  those  who  are  predisposed 
to  it  by  a  constitutional  affection,  whether  it  is  mental  or  physical,  hereditary 
or  acquired.  It  is  especially  common  among  members  of  what  may  be  called, 
for  want  of  a  better  term,  neurotic  families.  Anaemia,  dyspepsia,  over-lacta- 
tion, mental  worry  or  overwork,  malaria,  gout,  debilitating  influences  of  all 
kinds  may  induce  it ;  but  the  worst  form  of  all,  that  which  is  Imown  as 
epileptiform  neuralgia,  or  when  it  involves  the  fifth  nerve,  as  tic,  has  so  far 
eluded  every  attempt  at  finding  a  reason.  It  may  occur  in  both  sexes,  in 
the  young  as  well  as  the  old,  the  robust  as  well  as  the  weakly,  and  it  may  so 
■completely  destroy  strength  and  health,  both  of  mind  and  body,  as  to  drive 
the  patient  to  commit  suicide. 

This  peculiar  variety  of  neuralgia  is  usually  met  with  in  the  face,  affecting 
■one  of  the  branches  of  the  fifth  pair,  or  in  severe  cases  all  of  them.  The  pain 
is  paroxysmal,  of  the  most  intense  description,  coming  on  instantaneously 
from  the  slightest  cause — a  touch,  a  breath  of  cold  air,  an  attempt  at  mastica- 
tion, or  even  from  no  cause  at  all ;  it  may  last  a  few  seconds  or  some  muiutes ; 
and  it  may  come  on  at  frequent  intervals,  or  not  for  days  and  even  weeks. 
Whenever  it  occurs  the  sufferer  describes  it  as  the  most  uatolerable  agony, 
usually  comparing  it  to  something  burning.  There  may  be  convulsive  spasm 
with  it  {tic  convulsif)  or  not ;  in  many  cases  there  is  profuse  lachrymation,  iu 
others  the  mucous  membrane  of  ,  the  nose  and  mouth  is  hot  and  dry,  occa- 
sionally the  whole  side  of  the  face  flushes,  and  in  many  instances  the  hair  is 
afiected  too.  Usually  in  its  earlier  stages  it  is  traceable  to  some  tooth  as  its 
starting-point,  but  in  the  true  epileptiform  variety  it  is  not  uncommon  to 
find  that  the  patient  has  had  every  tooth  on  that  side  of  the  head  removed 
without  experiencing  even  a  temporary  cessation. 

Closely  akin  to  this  is  a  variety  of  neuralgia  that  is  occasionally  met  with 
after  amputations,  different  altogether  from  that  which  is  due  to  the  nerve- 
ends  having  become  bulbous,  or  entangled  in  the  scar.  It  does  not  begin 
until  the  wound  is  sound.  The  whole  of  the  stump  is  the  seat  of  a  fearful 
burning  pain,  though  to  the  touch  it  is  intensely  cold.  The  skin  is  red, 
glazed,  and  congested,  the  colour  returning  very  slowly  after  pressure.  The 
muscles  of  the  joint  above,  and  sometimes  of  the  whole  limb,  are  in  a  state  of 
constant  spasmodic  twitching,  and  the  pain  radiates  not  only  through  the 
amputated  part  but  over  the  whole  of  the  Hmb.  This  (though,  like  tic,  it  may 
have  commenced  as  a  local  aflection  from  a  local  source  of  irritation)  when 
once  established  is  only  too  liable  to  become  permanent,  in  the  same  way  that 
local  epilepsy  sometimes  does,  either  from  constant  repetition  only,  or  fi-om  a 
peculiar  unstable  condition  of  the  central  nervous  system  ;  and  I  have  known 
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it  return  after  four  successive  amputations,  and  even  after  the  nerves  had  been 
stretched  on  the  face  of  the  stump  as  far  as  they  could  be  without  being  torn 
out.  No  single  one  appeared  to  be  involved,  the  disease,  whether  central  or 
not,  was  general. 

Treatment. — ^The  ordinary  form  of  neuralgia  is  only  a  symptom  of  an 
affection  either  of  the  nerve  itself  (neuritis)  or  of  another  part  of  the  body, 
and  the  treatment  essentially  consists  in  finding  the  cause,  whether  local  or 
constitutional.  If  nothing  is  discovered,  all  that  can  be  done  is  to  relieve  the 
symptoms  by  large  doses  of  quinine,  salicylic  acid,  croton- chloral  hydrate,  or 
tincture  of  gelseminum  internally,  and  anodynes — belladonna,  veratria,  aconite 
or  menthol — locally.  Naturally,  as  the  constitutional  condition  that  underlies 
the  case  may  be  of  the  most  different  description,  the  line  of  treatment  re- 
quired for  one  patient  is  often  diametrically  opposed  to  that  advisable  for 
another.  Purgatives,  colchicum,  iodide  of  potash,  and  alkalies  may  suit 
one ;  while  complete  change  of  air,  often  to  the  seaside,  rest,  tonics,  iron, 
quinine,  arsenic,  strychnia,  or  phosphorus  may  be  required  for  another.  Very 
great  care  is  essential  in  advising  stimulants  or  morphia. 

Epileptiform  neuralgia  is  rarely  benefited  except  by  operation,  and  even 
then  in  too  many  instances  only  temporarily.  As  a  rule,  by  the  time  the 
neuralgia  has  assumed  this  type  all  the  teeth  on  that  side  of  the  head  have 
been  extracted  in  the  hope  of  obtaining  relief.  Sometimes  this  is  successful, 
but  in  the  worst  form  either  the  patient  is  entirely  unable  to  state  from  what 
particular  spot  the  neuralgia  starts,  or  else,  if  there  clearly  is  one  offending 
tooth,  no  sooner  is  it  removed  than  the  pain  transfers  itself  to  another.  Care- 
ful examination,  however,  should  never  be  omitted  ;  there  is  more  than  one 
case  on  record  in  which  excision  of  part  of  the  gum  or  of  the  alveolar  border 
succeeded  after  all. 

Quinine  seems  to  have  no  control  over  it ;  anodynes  soon  lose  their  effect ; 
morphia,  if  persisted  in,  only  makes  the  condition  of  the  patient  worse. 
Galvanism  is  sometimes  beneficial.  If  this  fails,  nerve-stretching  may  be 
tried,  and  as  a  final  effort  the  whole  nerve  may  be  removed  vdth  its  branches 
as  far  as  possible,  up  to  its  exit  from  the  cranium.  The  trunk  most  com- 
monly affected  is  the  superior  maxillary,  and  there  is  a  sufficient  number  of 
cases  in  which  excision  of  Meckel's  ganglion  has  succeeded  to  justify  the 
operation.  It  is  true,  relief  has  not  been  permanent  in  all  or  nearly  all,  but 
in  most  it  has  lasted  some  months,  in  many  one  or  two  years,  and  that  alone 
would  be  sufficient. 

OPEEATIONS  ON  NERVES 

Nerve-stbetching 

The  great  sciatic  may  be  stretched  subcutaneously  without  a  wound,  and 
with  almost  as  great  success  ;  in  the  case  of  other  nerves  an  incision  is  re- 
quired. If  the  cord  is  a  large  one,  one  or  more  fingers  may  be  placed  be- 
neath it  and  steady  traction  exercised  upon  it,  first  in  one  direction,  then  in 
the  other ;  as  it  yields  a  sensation  as  of  crackling  or  snapping  is  tra)ismitted 
to  the  finger,  and  the  length  and  flexibiUty  of  the  part  exposed  are  distinctly 
increased.  Small  nerves  should  be  lifted  upon  a  rounded  hoolc,  sharp  edges 
being  avoided  as  much  as  possible. 

The  immediate  effect  is  to  loosen  the  sheath,  separating  it  from  all  the 
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structures  around,  and  tear  across  the  smaller  vessels,  so  that  its  section  is. 
stained  with  minute  ecchymoses.  The  myehn  of  the  more  superficial  fibres 
is  broken  up  mto  segments,  many  of  the  tubules  are  ruptured,  and  unless 
the  force  is  very  extreme,  the  excitability  is  increased  for  a  time.  In  a  httle 
while  the  part  becomes  more  vascular,  some  of  the  fibres  degenerate  and 
disappear,  the  nuclei  of  the  sheath  multiply,  all  the  interstices  are  filled  with 
lymph,  and  the  fibrous  tissue  becomes  swollen  and  softened.  At  this  stage^ 
after  its  temporary  increase,  the  excitability  of  the  nerve  diminishes,  anses- 
thesia  and  loss  of  power  follow,  corresponding  to  the  fibres  affected,  and  the 
faradic  excitability  of  the  muscles  is  greatly  depressed.  Gradually  this  gives 
way  in  turn  to  regeneration  ;  new  nerve-tubules  are  formed,  the  hypersemia. 
subsides,  and  at  length  all  the  functions  of  the  part  are  restored. 

It  is  especially  noteworthy  that  the  effect  of  nerve -stretching  is  not 
limited  to  the  spot  at  which  the  traction  is  applied.  It  extends  for  long  dis- 
tances lip  and  down  the  trunk,  involves  the  branches  that  come  ofl'  from  it,, 
and  occasionally  produces  a  considerable  efi'ect  upon  the  spinal  cord.  It  i& 
probable  that  no  degree  of  traction  that  can  be  safely  exercised  upon  a  nerve 
during  life  moves  the  cord  to  any  appreciable  extent ;  but  whether  this  is 
the  case  or  not,  there  is  no  doubt  that  hyperfemia  of  the  columns  of  GoU 
may  follow,  and  that  sometimes,  in  animals  at  least,  sclerosis  of  the  pos- 
terior columns  makes  its  appearance  afterwards. 

The  effect  varies  with  the  force,  and  this  of  course  is  regulated  by  the' 
size  and  the  condition  of  the  nerve.  In  some  people  the  cords  naturally 
stand  a  much  higher  strain  than  in  others.  The  greater  the  length  exposed 
the  less  the  risk,  as  the  force  is  more  distributed.  There  is  not  so  much  fear 
of  the  nerve  giving  way  as  of  its  being  pulled  out  from  its  spinal  attachment,, 
and  great  care  therefore  must  be  used  when  the  part  exposed  is  situated  near 
the  intervertebral  foramina,  and  the  traction  is  from  the  centre.  In  any 
case  the  pull  must  increase  uniformly  without  the  least  jerk. 

To  stretch  the  sciatic  nerve  subcutaneously  the  patient  is  placed  under 
an  anfesthetic,  and  the  hip  flexed  while  the  knee  is  kept  in  rigid  extension, 
until  a  sufficient  eft'ect  is  produced.  The  hamstring  muscles  suffer  to  a 
certain  extent  at  the  same  time,  the  ischial  tuberosity  being  very  tender  for 
days  afterwards.  I  have  done  this  with  temporary  benefit  on  more  than 
one  occasion,  but  it  does  not  free  the  sheath  of  the  nerve  from  surrounding, 
adhesions  in  anything  like  the  same  degree. 

Neither  operation  is  devoid  of  risk,  especially  in  the  case  of  the  sciatic- 
Paralysis  of  other  nerves  coming  up  from  the  same  region  of  the  cord  has 
been  known  to  follow,  and  even  the  corresponding  one  on  the  opposite  side 
of  the  body  may  suffer.  Meningeal  hfemorrhage,  meningitis,  and  myelitis, 
have  all  occurred  and  have  proved  fatal ;  and  in  other  cases  sloughing  bed- 
sores, cystitis,  suppurative  nephritis,  and  ether  trophic  lesions  have  followed. 
"Whether  the  frequency  with  which  these  occur  after  operations  upon  the 
sciatic  is  simply  due  to  the  fact  that  this  nerve  is  more  often  affected  than 
others,  or  to  the  exceptional  amount  of  force  that  is  sometimes  used,  as  there 
is  so  little  danger  of  tearing  the  trunk,  is  not  Imown. 

The  good  effect  that  follows  the  operation  in  so  many  different  diseases 
has  been  accounted  for  in  many  ways.  There  is  no  doubt  that  old  adhesions 
are  broken  across,  and  the  cord  freed  from  constricting  bands.  In  other 
cases,  when  the  neuralgic  pain  is  local,  not  referred  to  the  periphery  of 
the  nerve,  the  benefit  may  be  due  to  the  efi'ect  upon  the  nervi  nervorum. 
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Something,  perhaps,  may  be  said  for  the  increased  vascularity  that  follows  ; 
the  fibres  are  better  supplied  with  blood  and  better  nourished.  But  in  all 
probability  the  chief  good  is  due  to  the  actual  interruption  of  the  fibres,  both 
of  the  trunk  and  its  branches,  securing  physiological  rest  for  the  centre  until 
its  normal  nutrition  is  restored. 

The  effect  (except  where  there  is  some  local  reason,  such  as  chronic  in- 
flammation or  the  presence  of  adhesions)  is  usually  temporary.  When  the 
nerves  are  regenerated,  the  old  symptoms  return  again ;  either  the  origmal 
cause  still  remains  at  work,  or  the  effect  upon  the  centre  has  been  repeated 
so  frequently  and  for  such  a  length  of  time  that  habit  has  become  second 
nature.  Sometimes,  however,  the  interval  is  sufficiently  long,  the  vicious 
circle  is  broken  and  the  patient  remains  free. 

Nerve- stretching  has  almost  superseded  nerve -section  :  it  produces  the 
same  effect  without  interrupting  the  physical  continuity  of  the  cord  ;  it  acts 
upon  the  branches  as  well  as  the  trunk ;  a  longer  section  of  the  nerve  is 
examined,  and  adhesions,  if  there  are  any,  are  broken  across.  The  wound 
is  a  larger  one  it  is  true,  but  that  is  scarcely  a  serious  objection. 

Its  chief  use  is  in  connection  with  all  forms  of  neuralgia  and  chronic 
neuritis,  even  that  which  occurs  in  anfesthetic  leprosy.  In  many  of  these^ 
cases  it  is  extraordinarily  successful.  Epileptiform  neuralgia,  however,  is 
usually  only  relieved  ;  it  is  almost  certain  to  return.  In  addition  it  has 
been  used  with  varying  success  in  tabes,  both  to  relieve  the  pain  and  for  the 
ataxic  symptoms,  and  in  facial  tic.  In  spastic  spinal  paralysis,  tetanus, 
paralysis  agitans,  and  spasmodic  wry-neck,  its  value  is  very  doubtful ;  some- 
times it  is  said  to  have  procured  temporary  relief,  but  it  is  not  probable  that 
the  whole  number,  or  even  a  large  proportion  of  the  cases  in  which  it  has 
failed,  has  been  published. 

Neukectomy  and  Nerve-evulsion 

The  former  of  these  signifies  merely  the  removal  of  a  portion  of  a  nerve- 
trimk;  the  latter,  &c.,  complete  separation  from  the  highest  point  that  can 
bo  reached,  as  a  rule  the  orifice  of  a  bony  canal. 

Neurectomy  is  practised  upon  the  spinal  accessory  for  uncontrollable 
spasmodic  wry-neck,  and  occasionally  upon  the  nerves  of  the  head  and  face 
for  neuralgia.  Nerve-evulsion  is  rarely  tried  except  in  the  case  of  the  second 
j  and  third  branches  of  the  fifth  for  epileptiform  neuralgia. 

Meckel's  ganghon  may  be  excised,  either  from  the  side  or  in  front.  In 
the  former  operation  the  zygoma  with  the  attachment  of  the  masseter  is 
separated  and  reflected  ;  in  the  latter  the  anterior  wall  of  the  antrum  is  tre- 
phined. If  the  hght  is  good  (an  electric  light  or  at  least  a  reflector  attached 
to  the  foi'ehead  of  the  operator  is  essential)  the  anterior  operation  is  quite 
ieasiblc,  and  though  permanent  cure  is  rare,  may  be  relied  upon  to  give  relief 
tor  at  least  one  or  two  years.  A  crucial  incision  is  made  down  to  the  bone 
over  the  infra-orbital  foramen  ;  a  half-inch  circle  is  removed  with  a  trephine 
trom  immediately  below  it,  and  the  nerve  traced  back,  cutting  away  the  floor 

the  infra-orbital  canal  and  groove  until  the  posterior  wall  is  reached.  A 
second  trephine  opening  is  made  in  this,  taking  care  not  to  wound  the  soft 
tissues  beyond  ;  and,  as  a  rule,  Meckel's  ganglion  is  exposed  at  once,  and  can 
be  removed  with  its  posterior  dental  branches  and  the  whole  length  of  the 
"ifra-orbital,  thus  securing  complete  anaesthesia  of  that  side  of  the  palate. 


■330    DISEASES  AND  INJURIES  OF  SPECIAL  STEUCTUEES 


The  inferior  dental  nerve  may  be  exposed  tlirougli  tlie  vertical  ramus  of 
the  jaw,  a  circle  of  bone  being  excised  with  a  trephine;  but  in  most  cases  it 
can  be  reached  as  satisfactorily  through  the  mouth,  and  a  disfiguring  scar 
avoided.  A  gag  should  be  placed  between  the  teeth  on  the  opposite  side,  and 
the  mouth  opened  as  widely  as  possible  ;  the  incision  runs  along  the  project- 
ing fold  of  mucous  membrane,  passing  from  one  jaw  to  the  other  behind  the 
last  molar  teeth,  and  the  finger  is  pushed  between  the  internal  pterygoid 
muscle  and  the  ramus  until  the  sharp  spme  of  bone  that  marks  the  orifice 
■of  the  dental  canal  is  reached.  The  nerve  may  then  be  hooked  forwards 
with  an  aneurysm  needle,  and  separated  from  its  connections  for  some  little 
distance  with  the  finger.  Care  must  be  taken  not  to  mistake  the  long  internal 
lateral  ligament  of  the  lower  jaw  for  it. 

Neueomata 

True  neuromata — that  is  to  say,  tumours  composed  of  nerve-tissue — are 
very  rare.  A  few  cases  are  recorded  in  which  nerve-fibres  (usually  small 
and  without  much  myelin)  have  been  found,  and,  in  one  or  two,  nerve- 
ganglion  cells  as  well ;  but  the  total  number  is  very  small,  and  there  is  no 
means  by  which  they  can  be  distinguished  from  false  ones  during  life.  The 
nerve-fibres  are  not  arranged  in  any  definite  order,  and  do  not  communicate 
with  those  of  the  trunk  upon  which  they  grow. 

False  neuromata  are  fibromata,  sarcomata,  or  cysts  developed  in  connec- 
tion with  the  fibrous  tissue  of  the  nerve.  They  may  attain  any  size  and 
grow  either  on  the  side  of  the  nerve  or  in  among  the  fibres,  displacing  them. 
Sometimes  they  are  multiple,  as  many  as  two  thousand  having  been 
counted  in  one  individual,  and  these  are  not  unfrequently  associated  with 
moUuscum  fibrosum.  Occasionally  their  section  presents  a  plexiform  appear- 
ance. The  symptoms  naturally  vary  with  the  kind  of  nerve  from  which  they 
grow,  and  the  extent  to  which'  they  interfere  with  its  functions.  Shooting 
pain,  especially  when  the  growth  is  handled  in  a  particular  way,  neuralgia, 
paralysis,  spasm,  trophic  lesions,  and  even  paraplegia  (when  the  tumour  is 
.situated  in  the  spinal  canal)  have  been  described  in  connection  with  them. 

Neuromata  must  not  be  confused  with  the  bulbous  enlargements  which 
make  their  appearance  upon  the  ends  of  nerves  after  section,  although  the 
microscopic  appearance  is  closely  similar. 

Excision  is  the  only  treatment.  If  the  growth  proceeds  from  one  side  of 
the  trunk  there  is  no  difficulty ;  if,  however,  it  is  interstitial  this  may  be 
impossible.  Under  these  conditions  the  only  course  open  is  to  excise  a 
portion  of  the  nerve,  and  bring  the  two  ends  together  if  possible  by  means  of 
.sutures. 
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CHAPTER  V 

INJURIES  AND  DISEASES  OF  MUSCLES,  TENDONS,  ETC. 

Sprains  and  Contusions 

Contusions  of  muscles  are  rarely  serious,  although  they  may  cause  consider- 
able effusion  of  blood,  with  pain  and  loss  of  power.  In  a  few  instances,  how- 
ever (especially  in  the  case  of  the  quadriceps  femoris)  permanent  atrophy 
has  followed.  I  have  known  the  same  thing  occur  after  a  violent  sprain,  and 
that  too  without  the  fibres  being  torn  to  any  extent. 

Tendons  themselves  seldom  suffer  ;  the  soft  delicate  sheath  that  surrounds 
them  receives  the  brunt  of  the  violence.    Repeated  strains,  however,  are  not 


c.  Haver- 
sian artery. 


Fig.  G7. — Bider's  bone  seen  in  section,  with  its  microscopical  appearance. 

unfrequently  followed  by  chronic  inflammation,  which  may  end  in  ossification. 
The  best  known  example  is  what  is  called  rider's-bone,  developing  in  the 
tendon  of  the  adductor  longus  in  those  who  are  accustomed  to  rough  ridmg, 
but  I  have  met  with  similar  ones  in  the  tendons  of  the  psoas,  quadriceps, 
and  biceps.  In  chronic  rheumatic  myositis  the  tendinous  expansions  attached 
to  the  bones  often  become  ossified,  so  that  the  intermuscular  ridges  stand 
out,  covered  with  irregular  osteophytes.  This  condition,  however,  is  rarely 
diagnosed  durincj  life. 
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EUPTUBE 

Muscles  are  torn  by  external  violence  ;  by  sudden  spasm  as  in  tetanus ;  or- 
by  splinters  of  bone  being  driven  into  them  in  fracture  ;  and  the  injury  may 
be  either  simple,  with  the  skin  unbroken,  or  compound.  In  cases  of  external 
violence,  the  rupture  may  of  course  involve  any  part ;  the  sheath  only  may 
be  torn,  or  the  whole  thickness  of  the  muscle.  When  it  is  due  to  sudden 
contraction  the  fibres  are  usually  wrenched  out  from  the  tendons,  the  line  of 
junction  being  the  weakest  part.    If,  for  example,  the  last  phalanx  of  one  o£ 


FiG.  68. — Thumb,  with  tendons,  &c.,  torn  out  by  machinery. 

the  fingers  or  the  thumb  is  pulled  off,  it  brings  with  it  the  whole  length  of 
the  flexor  tendons  (fig.  68). 

The  signs  of  such  an  accident  are  very  conspicuous.  There  is  a  sudden 
sharp  pain  followed  by  a  dull  sense  of  aching  and  of  helplessness,  and  a 
feeling  as  if  fluid  were  trickling  down  the  skin.  The  ends  retract  immedi- 
ately as  far  as  they  can  :  an  immense  amount  of  blood  is  poured  out ;  and 
the  separation  grows  more  distinct  with  every  attempt  to  use  the  part.  By 
degrees  the  blood  is  absorbed  ;  the  swelling  becomes  less  prominent,  the 
lymph  that  is  thrown  out  becomes  organised,  and,  if  the  interval  is  not  too 
wide,  a  splice  of  cicatricial  tissue  is  developed.  Later  it  appears  that  this  is 
in  some  measure  replaced  by  muscular  elements  again.  If  only  the  invest- 
ing fascia  gives  way  the  muscle-substance  is  squeezed  out  through  the  rent, 

and  forms  a  mushroom-shaped  swell- 
ing known  as  a  hernia. 

The  adductor  longus  often  suffers 
in  this  way  in  the  almost  involuntary 
grip  upon  the  saddle  when  a  horse 
swerves  ;  and  full  power  is  seldom 
regained.  The  biceps  in  the  arm ; 
the  quadriceps  in  the  leg ;  and  the 
rectus  abdominis,  among  the  flat 
muscles,  are  ruptured  almost  as  fre- 
quently. Others  are  seldom  injured; 
but  the  lower  part  of  the  pectorahs 
major  may  be  torn  (when,  for 
instance,  a  person  tries  to  save  himself  from  falling  by  clutching  at  some- 
thing) ;  the  sterno-mastoid  may  give  way  from  vomiting,  or  (probably 
from  excessive  traction)  during  birth  ;  and  the  biceps  femoris,  the  semi-mem- 
branosus,  and  many  others  occasionally  suffer.  Whether  the  plantaris  ever 
does  is,  I  think,  open  to  question.  There  is  a  well-lmown  form  of  accident,, 
the  symptoms  of  which  are  always  strikingly  alike,  known  as  lawn-tennis  leg,: 
or  as  the  '  coup  de  fouet.'  It  is  rare  among  women  and  among  hospital 
patients,  but  exceedingly  common  in  men  past  middle  hfe  and  of  a  somewhat- 
gouty  tendency.    There  is  a  sudden  violent  pain  in  the  calf  of  the  leg,  like  &■ 


Fig.  69. — Ruptured  tendon  of  biceps. 
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Tvbip-stroke,  and  the  patient  stops  involuntarily,  whatever  he  may  be  doing, 
with  his  leg  perfectly  helpless.  In  a  few  minutes  a  little  extravasation 
makes  its  appearance  behind  the  inner  malleolus  ;  a  certain  amount  of  puffi- 
ness  and  oedema  may  occur  as  well ;  and  then  the  pain  subsides.  The  toe 
is  placed  upon  the  ground,  but  not  the  heel ;  all  the  resolution  the  patient 
is  capable  of  cannot  bring  it  down ;  the  weight  cannot  be  borne  upon  the 
leg ;  and  walking  is  out  of  the  question.  In  some  cases  a  slight  degree  of 
eversion  of  the  foot  has  been  noticed.  This  peculiar  accident  is  always  at- 
tributed to  rupture  of  the  plantaris  tendon,  but  I  am  not  aware  of  any  in- 
stance in  which  this  lesion  has  been  demonstrated.  On  the  other  hand,  I 
know  of  at  least  one  case  in  which  the  same  accident  occurred  twice  in  the 
same  leg  at  a  different  spot  within  the  month.  From  the  symptoms,  the 
class  of  person  in  whom  it  occurs,  and  the  rapidity  with  which  recovery  takes 
place,  if  proper  measures  are  taken  (not  without) ,  I  am  inclined  to  think  that 
it  is  rather  a  rupture  of  some  one  of  the  deep-seated  veins  which  are  so  often 
varicose  than  of  that  exceedingly  long  tendon. 

Treatment. — The  limb  must  be  placed  in  the  position  that  secures  the 
maximum  degree  of  relaxation,  and  the  extravasation  checked  as  far  as  possible 
by  cold  and  pressure.  Firm  bandaging  assists  in  keeping  the  muscle  from 
contracting  and  helps  to  press  the  broken  surfaces  somewhat  nearer.  After- 
wards the  part  must  be  kept  absolutely  at  rest  until  organisation  is  complete. 
If  imion  takes  place  the  nutrition  will  soon  recover  under  the  influence  of 
massage  and  galvanism.  When  the  tendo  Achillis  is  ruptured  a  high-heeled 
hoe  must  be  worn  for  two  or  three  months  afterwards. 

If  the  ends  cannot  be  brought  into  fair  apposition,  union  of  course  is 
impossible.  The  gap  grows  wider  and  more  distinct  as  the  blood  that  fills  it 
IS  absorbed  ;  the  ends  of  the  muscle  atrophy  ;  and  its  use  is  entirely  lost.  In 
many  cases  some  appliance  is  needed  afterwards — an  abdominal  support,  for 
example,  to  prevent  ventral  hernia,  or  a  thigh-belt  if  the  adductor  is  ruptured. 

In  open  wounds  an  attempt  may  be  mad^  to  draw  the  surfaces  together 
by  deeply-buried  catgut  sutures  passed  through  the  whole  thickness  of  the 
muscle,  or  through  its  investing  layer  only,  but  it  rarely  succeeds.  With 
tendons,  on  the  other  hand,  primary  suture  is  very  successful  and  should 
always  be  practised.  Chromic  gut  is  the  best  material,  the  sutures  being 
passed  through  the  thickness  of  the  tendon,  and  the  wound,  if  necessary, 
enlarged  for  the  purpose.  At  the  wrist,  where  deep  transverse  cuts  are  of 
common  occurrence,  this  is  specially  important ;  but  the  tendo  Achillis  and 
many  others  have  been  joined  again  in  this  way.  Even  secondary  suture, 
freeing  the  ends  from  the  cicatricial  tissue  around,  freshening  them,  and 
fastening  them  together,  is  very  often  successful ;  but  the  greatest  care  must 
be  taken  to  secure  union  by  the  first  intention,  and  the  limb  must  be  held 
rigidly  fixed  for  some  little  time  upon  a  splint,  to  avoid  the  smallest  accidental 
movement. 

Where  the  interval  is  too  great  the  tendon  may  be  split  and  the  two  ends 
sphced,  as  described  in  speaking  of  nerve-suture.  In  one  or  two  instances 
resection  of  the  shaft  of  the  bone  has  been  performed  to  reduce  the  size  of 
the  gap ;  and  transplantation  of  a  muscle  from  a  dog  into  the  biceps  is  said 
to  have  succeeded. 

Rupture  of  the  plantaris  tendon  requires  an  entirely  difl'erent  method. 
The  limb  must  be  raised  for  a  few  minutes  in  order  that  the  oedema  may 
subside  ;  and  then  carefully  strapped  and  bandaged  from  the  foot  upwards. 
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As  soon  as  this  is  accomplished  the  patient  is  to  walk  with  his  heel  well' 
down  upon  the  ground ;  the  sooner  it  is  done,  the  more  speedy  is  recovery ; 
prolonged  rest  always  leaves  a  most  serious  degree  of  stiffness,  probably 
from  the  organisation  of  the  extra vasated  blood  tying  together  all  the- 
l)lanes  of  cellular  tissue  between  the  muscles.  The  bandage  should  be 
renewed  as  soon  as  it  becomes  loose,  and  should  be  kept  on  for  eight  or  ten 
days.  Any  stiffness  that  is  left  disappears  rapidly  under  massage  and  hot 
douching.  Reunion  of  the  tendon,  if  it  is  really  ruptured,  does  not  appear 
to  be  material. 

Dislocations 

The  peronfei  tendons  are  occasionally  displaced  from  behind  the  external 
malleolus  in  severe  sprains  of  the  ankle,  in  spite  of  the  tough  fibrous  sheath 
that  binds  them  down.  Reduction  is  easy,  but  often  it  is  almost  impossible 
to  retain  them  in  position.  The  foot  should  be  carefully  bandaged,  with 
firm  pressure  behind  the  bony  projection,  and  passive  motion  commenced' 
at  the  end  of  the  first  week  at  the  latest.  It  often  happens,  however,  in 
spite  of  every  care,  that  repair  is  not  perfected,  and  that  some  trivial  slip, 
even  months  later,  tears  the  old  wound  open  again. 

The  extensor  tendons  on  the  back  of  the  wrist  suffer  in  the  same  way,  but 
rarely  give  rise  to  more  than  temporary  inconvenience.  There  is  a  moment's 
pain ;  the  tendon  slips  back,  and,  beyond  a  certain  feeling  of  soreness  and 
weakness,  the  use  of  the  hand  does  not  suffer. 

The  long  tendon  of  the  biceps  may  be  displaced  from  its  groove,  although 
no  doubt  many  of  the  cases  in  which  this  accident  has  been  diagnosed  are 
really  the  result  of  rheumatoid  arthritis.  There  is  a  sudden  twist  with  a 
sensation  of  sickening  pain,  and  the  use  of  the  arm  is  restricted  in  certain 
directions;  it  cannot  be  raised 'above  the  level  of  the  shoulder,  and  the 
head  of  the  bone  is  too  prominent  in  front ;  then,  suddenly,  after  a  little 
manipulation,  a  snap  is  felt,  and  full  power  is  regained  almost  immediately. 
In  one  case  under  my  care  this  occurred  on  several  occasions,  the  patient 
being  able  to  throw  the  head  of  the  bone  out  of  gear,  as  it  were,  almost  at 
will ;  and  although  the  diagnosis  was  not  verified,  it  is  difficult  to  under- 
stand what  other  kind  of  lesion  could  have  given  rise  to  so  peculiar  and 
constant  a  train  of  symptoms. 

Similar  accidents  have  been  recorded  in  connection  with  other  tendons- 
Thus  the  tibialis  posticus  may  be  displaced  from  behind  the  internal 
malleolus  in  the  same  way  as  the  peronfei  on  the  outer  side  of  the  foot ;  and 
the  sartorius  may  be  forcibly  wrenched  from  its  surroundings  at  the  knee- 
joint  (especially  when  the  knee  is  flexed)  ;  but  these  are  all  rare.  Displace- 
ment of  the  tendon  of  the  quadriceps  in  cases  of  genu  valgum  is  regarded 
rather  as  a  dislocation  of  the  patella. 

The  slender  muscular  slips  that  lie  packed  side  by  side  in  the  neck  and 
in  the  loins  are  sometimes  displaced  ;  but  it  is  doubtful  whether  this  should 
be  called  a  dislocation.  It  usually  occurs  in  some  sudden  awkward  action, 
when,  for  example,  the  head  is  twisted  round  to  look  upwards.  There  is- 
a  sensation  of  something  giving  way,  or  of  a  snap,  with  acute  pain;  and 
the  head  is  either  fixed,  or  is  very  slowly  and  painfully  brought  into  a 
straight  position  again.  In  some  instances  this  is  caused  by  the  momentary 
locking  of  the  articular  processes,  or  strain  of  the  capsular  ligaments  ;  but 
occasionally  a  distinct,  elongated,  and  very  tender  swelling  has  been  noted. 
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a,nd  complete  relief  lias  followed  rapid  manipulation,  the  muscle  being 
pressed  back  into  the  position  while  the  patient  endeavours  by  some  sudden 
iction  to  make  it  contract.  Many  of  these  cases,  however,  are  probably 
lue  to  tearing  of  the  membranous  fascia  enclosing  the  muscle  and  partial 
hernia  ;  or  to  rupture  and  extravasation  in  its  sul)stance.  Either  of  these 
hypotheses  would  explain  the  facts  equally  well. 

Ateophy 

Muscular  atrophy  may  be  due  to  the  supply  of  blood  being  insufficient  - 
to  affections  of  the  nerves  or  nerve-centres  ;  or  to  both  together. 

Deficient  supply  of  blood,  such  as  arises  from  disuse,  the  pressure  of  an 
elastic  stocking,  or  the  ligature  of  the  main  artery  of  a  limb,  causes  simple 
wasting,  with  or  without  fatty  degeneration.  The  electric  reaction  is  not 
affected  ;  the  size  and  strength  of  the  muscles  diminish  ;  they  lose  tone  and 
feel  soft  and  flabby  to  the  touch,  but  it  requires  nothing  more  than  increased 
vigour  of  circulation  to  restore  them.  As  soon  as  the  cause  is  removed, 
they  begin  to  improve  at  once  with  massage  and  galvanism. 

Atrophy  due  to  affections  of  the  nervous  system  is  more  serious.  If  the 
nerves  are  divided,  faradic  excitability  diminishes  from  the  first,  and  may 
disappear  altogether  in  the  course  of  a  few  days.  The  same  thing  occurs 
with  the  slowly  interrupted  current ;  but,  for  a  little  while  (at  any  rate  in 
;animals),  the  irritability  appears  to  be  increased,  and  a  peculiarly  slow  and 
continuous  contraction  is  caused  by  stimulation  that  is  not  strong  enough  to 
imake  any  impression  upon  a  healthy  structure.  This  may  last  for  a  week 
or  two,  but  rarely  for  much  longer  ;  and  at  the  end  of  three  or  four  months, 
if  the  separation  is  complete,  the  muscles  are  insensitive  to  stimuli  of  all 
kinds.  The  atrophy  that  occurs  in  connection  with  neuritis  is  almost  as  rapid  ; 
but  the  worst  examples  of  all  are  seen  in  infantile  paralysis,  and  progressive 
muscular  atrophy,  when  the  centres  in  the  anterior  cornua  of  the  spinal  cord 
are  destroyed.  In  these  diseases  the  corresponding  muscular  fibres  may 
waste  so  completely  that  no  trace  of  them  can  be  found. 

Muscular  atrophy  following  lesions  of  the  motor  area  of  the  brain  is  not 
lecompanied  by  the  reaction  of  degeneration  ;  the  fibres  simply  waste  away 
i'rom  want  of  use.  Rigidity,  tremors,  and  contraction,  however,  follow  if 
5econdary  descending  sclerosis  sets  in  and  involves  the  motor  tracts  m  the 
spinal  cord. 

Functional  Disoedees 

Loss  of  power,  with  or  without  spasmodic  contraction,  is  sometimes  met 
ffith  in  muscles  that  are  constantly  overworked  ;  and  as  no  definite  lesion  is 
^nown  to  exist,  it  is  usually  described  as  functional  impotence  and  functional 
^pasni.  It  may  affect  a  single  muscle  by  itself  (the  peronfeus  longus  for 
'xample),  so  that  it  either  remains  powerless  or  in  a  state  of  rigid  contrac- 
ion,  instead  of  shortening  and  relaxing  in  harmony  with  the  rest ;  or 
nore  frequently  it  involves  a  group  associated  together  for  some  particular 
iction,  and  only  when  that  action  is  being  carried  out ;  for  all  other 
nu-poses  they  are  as  strong  as  they  were  before. 

The  most  common  example  is  known  as  u-ritcr's  cramp,  the  muscles  of 
lie  hand  being  affected  only  when  an  attempt  is  made  to  grasp  and  direct  a 
^ou ;  but  it  is^frequently  met  with  in  other  occupations  (so  that  it  is  som-'- 


336    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 

times  known  as  a  professional  neurosis)  especially  those  in  which  finely 
adjvisted  movements  are  kept  up  without  intermission  for  a  great  length  of 
time.  At  first  there  is  little  more  than  a  sense  of  fatigue  ;  the  pen  is 
grasped  more  tightly,  or  is  held  in  some  unusual  way ;  then  involuntary 
contractions  set  in ;  at  the  beginning  they  are  only  of  momentary  duration ; 
soon  they  become  more  persistent  and  exaggerated  ;  the  more  attention  that 
is  paid  to  them,  and  the  greater  the  effort,  the  worse  they  grow  ;  the 
muscles  of  the  forearm  become  involved  as  well  as  those  of  the  hand ;  even 
ihose  of  the  head  and  neck  may  suffer ;  then  they  spread  to  the  opposite 
side  of  the  body  ;  and  finally,  the  least  attempt  at  placing  the  hand  in  posi- 
tion is  sufficient  to  throw  it  into  a  state  of  the  most  violent  and  painful 
agitation. 

The  electric  excitability  of  the  muscles  is  usually  slightly  depressed ;  the 
nerves,  especially  the  median,  are  tender  on  pressure ;  neuralgic  pains  are 
very  frequent,  at  first  only  when  the  one  particular  action  is  attempted,  but 
later  more  constantly  ;  and  partly  from  this,  partly  from  the  mental  distress, 
the  general  health  fails  and  the  nutrition  of  the  muscles  becomes  still  more 
impaired ;  but  there  is  no  evidence  of  neuritis  or  of  any  gross  pathological 
lesion.  It  may  occur  even  in  those  who  are  strong  and  healthy  ;  but  it  is 
distinctly  more  frequent  in  members  of  neurotic  families  ;  and  in  a  few  cases 
it  can  be  traced,  in  part  at  least,  to  slight  hemiplegic  attacks  occurring  at 
an  earlier  period  of  life ;  recovery  is  perfect  for  all  ordinary  actions,  only 
unusually  delicate  combinations  such  as  these  are  carried  out  at  a  disad- 
vantage, and  fail  in  perfection  sooner  than  they  otherwise  would.  The  style 
of  writing  is  probably  of  some  importance.  Those  who  rely  upon  their 
fingers  only,  who  do  not  use  the  wrist  or  forearm,  appear  especially  subject 
to  it.  Shorthand  writers,  whose  style  is  necessarily  very  free,  are  seldom 
affected. 

It  is  probable,  as  Vivian  Poore  suggests,  that  these  disorders  (or  at  least 
writer's  cramp,  which  may  be  taken  as  the  type  of  the  rest)  are  due  to  neuro- 
muscular fatigue,  the  tenderness  along  the  course  of  the  nerves,  the  tremors, 
and  the  diminished  excitability  all  being  susceptible  of  the  same  explanation. 
Certainly  the  most  successful  remedies  are  those  which  tend  to  improve 
:muscular  nutrition.    Massage,  combined  with  passive  motion  and  suitably 

arranged  exercises,  has  met  with  the 
most  conspicuous  success,  cases  of  many 
years'  duration  having  begun  to  improve 
almost  at  once,  and  having  been  at 
length  completely  cured,  so  that  full 
power  of  writing  was  regained.  At  the  • 
same  time,  tonics,  galvanism,  and  local 
injection  of  strychnia  are  of  very  great 
assistance.  Rest  alone  effects  but  slight 
alleviation,  and  that  only  of  a  temporary 
character. 

In  early  cases  the  appliance  invented  by  Nussbaum  may  be  used  with 
benefit.  It  is  framed  to  exercise  the  extensors  and  abductors  of  the  fingers, 
so  that  they  may  be  better  able  to  resist  and  overcome  the  spastic  contrac- 
tion of  the  flexors  and  adductors  (fig.  70). 


Fig.  70. — Nussbaum's  instrument  for 
writer's  cramp. 
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Contracture  or  Permanent  Shortening 

This  is  distinguished  from  ordinary  muscular  rigidity  (such  as  occurs  in 
the  early  stages  of  inflammation  of  a  joint  and  in  hysteria),  by  its  not  relaxing 
under  an  an;psthetic.  The  change  is  in  the  sheath  and  the  connective  tissue 
of  the  muscle  ;  the  fibres  atrophy,  the  cross  section  is  very  much  diminished 
in  size,  and  in  some  of  the  more  extreme  cases  scarcely  any  ti'ace  of  true 
muscle  substance  is  left. 

It  is  produced  in  various  ways.  A  mild  form  of  it  may  be  caused  by 
prolonged  rest  in  one  position,  as  in  the  case  of  the  gastrocnemius  when  the 
patient  is  confined  to  bed  :  the  worst  cases  are  usually  the  result  of  chronic 
inflammation  of  the  muscle  itself,  descending  neuritis,  or  persistent  irritation 
along  some  portion  of  the  motor  tract.  Hence  its  frequency  in  descending 
sclerosis  following  lesions  of  the  cortex. 

Slight  cases,  provided  the  cause  is  not  a  persistent  one,  can  be  cured  by 
massage  and  passive  motion  ;  tenotomy,  however,  is  often  necessary  in  old 
joint  disease,  before  the  parts  can  be  restored  to  their  natural  position. 
Section  should  always  be  subcutaneous,  and  performed  at  the  spot  at  which 
the  muscle  (or  preferably  its  tendon)  is  most  superficial  and  farthest  away 
om  important  structures. 

Myositis 

Subacute  inflammation  of  muscles  usually  occurs  in  connection  with 
i,oi\t,  rheumatism,  and  exposure  to  cold  and  wet,  or  it  follows  prolonged 
erwork,  or  a  sudden  strain  rupturing  some  of  the  fibres.  The  pain  is  often 
evere,  especially  at  night,  and  when  an  attempt  is  made  to  move  the  part ; 
md  this,  combined  with  stiffness,  is  the  most  conspicuous  feature.  Fever, 
welling,  and  local  pyrexia  are  seldom  present.  •  Inflammation  due  to  other 
auses  is  more  rare,  although  it  sometimes  extends  into  the  muscles  from 
he  surrounding  structures,  and  occasionally  arises  from  direct  infection 
hrough  a  wound  or  through  the  blood. 

In  chronic  inflammation  the  exudation  becomes  organised  and  contracts 
hile  the  muscular  substance  itself  wastes  and  degenerates.  In  many  cases 
bis  ends  in  a  condition  of  rigid  contracture,  requiring  prolonged  massage 
nd  even  tenotomy  before  use  of  the  part  is  regained  ;  and  ossification  is  not 
ncommon,  spreading  from  the  insertions  of  the  muscles  into  the  tendons  and 
long  the  fibrous  septa,  until  the  bones  are  covered  with  irregular  osteophytes. 

Snp2)nrativc  myositis  may  either  occur  as  a  local  affection  (an  abscess 
.■ming  in  the  substance  of  the  muscle,  from  injury  or  the  impaction  of 
foreign  body),  or  as  part  of  a  general  infective  disorder.  Diffuse  suppura- 
ve  myositis,  for  example,  sometimes  breaks  out  under  the  same  condi- 
ons  as  diffuse  inflammation  of  the  cellular  tissue,  or  diffuse  suppurative 
eriostitis,  although  it  is  much  more  rare  ;  the  pyogenic  organisms  gain 
cess  to  the  part  through  a  wound,  or  when  the  skin  is  unbroken  through 
le  of  the  mucous  surfaces,  and  owing  to  their  being  accidentally  favoured 
some  way  (by  extreme  fatigue  for  instance)  give  rise  to  wide-spreading 
ippuration. 

In  addition  to  this,  a  few  cases  are  recorded  of  an  ac7ite  progressive 
yositis,  involving  all  the  voluntary  muscles  of  the  body,  and  generally 
■oving  fatal  from  asphyxia  or  pneumonia.  It  appears  to  resemble  trichinosis 
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in  many  of  its  features,  and  in  all  probability  is  parasitic,  although  as  yet 
no  actual  evidence  is  at  hand.  Inflammatory  swelling  of  the  muscles  with 
the  most  intense  pain,  so  that  the  patient  can  barely  move  ;  an  urticarial  or 
papular  eruption  upon  the  skin,  followed  by  oedema,  and  rapidly  increasing 
weakness  have  been  noted  in  all  ;  while  in  some  there  was  cramp,  or  a 
tonic  contraction  of  the  muscles,  with  insomnia,  and  profuse  sweating.  The 
diaphragm,  heart,  and  bladder  appear  to  escape. 

In  all  the  cases  examined  evidence  of  acute  inflammation  has  been  found, 
sometimes  parenchymatous,  the  fibres  being  pale,  rigid,  friable,  and  infiltrated 
with  serum  ;  sometimes,  on  the  other  hand,  interstitial  with  haemorrhages 

scattered  everywhere  among 
the  fibres. 

Gummata  are  not  uncom- 
mon, especially  in  the  tongue 
and  the  sterno-mastoid.  In 
the  latter  muscle  a  peculiar 
firm  and  hard  nodule,  which 
is  certainly  not  always  due  to 
syphilis  (figs.  71  and  72),  is 
sometimes  noted  shortly  after 
birth.  In  most  instances  it 
appears  to  be  traumatic. 

Leprosy,  tuberculosis,  and 
other  similar  diseases  give 
rise  at  times  to  specific  de- 
posits among  muscular  fibres, 
as  in  other  tissues. 

A  very  peculiar  form  of 
inflammation  is  occasionally  met  with  {myositis  ossificans),  in  which  large 
plates  of  bone  are  developed,  chiefly  in  the  dorsal  region,  but  also  all  over 
the  body,  in  the  substance  of  the  muscles,  so  that  the  bones  become  united 
together  by  osseous  sheets  of  the  most  fanciful  shapes.  Nothing  is  known  as 
to  its  pathology. 

Tenosynovitis 

The  synovial  sheaths  of  tendons  resemble  the  deeper  bursfe  and  the  lining 
membranes  of  joints  in  structure  and  pathology.  Inflammation  may  be 
caused  by  any  continued  irritant,  organised  or  unorganised.  The  simplest 
form  is  that  due  to  mechanical  injury,  such  as  tension  or  overwork  ;  others, 
more  severe,  are  the  result  of  specific  ailments,  gout  and  rheumatism  for 
example,  or  of  infection,  as  in  tubercle  and  syphilis ;  suppuration  never 
occurs  without  the  presence  of  pyogenic  micro-organisms,  whether  they 
come  through  a  wound,  through  the  blood,  as  in  pyaemia,  or  directly  from 
surrounding  structures. 

1.  Acute. — Simple  acute  teno-synovitis  is  caused  by  strains  or  prolonged 
overwork.  The  course  of  the  tendon  is  marked  out  by  an  ill-defined  swell- 
ing, the  skin  over  it  is  tender  and  sensitive,  the  temperature  is  slightly 
raised,  the  action  of  the  muscle  is  painful,  and  whenever  the  part  is  used  or 
moved  in  any  way  there  is  a  peculiar  soft  crepitus,  as  of  two  pieces  of  silk 
gently  rubbed  together.    The  endothelial  Hning  is  detached,  the  surface 


Fig.  71.— Showing  the  Fig.  72.— The  late  or 
early  or  cellular  stage.  fibrous  stage. 

From  a  case  of  sternomastoid  induration  in  an  infant. 
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severed  with  lymph,  and  the  least  movement  causes  friction.  In  more 
ievere  cases  the  exudation  involves  the  loose  cellular  tissue  around  as  well  as 
he  tendon  sheath  itself;  often  it  is  mixed  with  blood,  and  the  pain,  heat, 
md  tension  are  more  severe.  The  whole  of  the  dorsum  of  the  hand  and 
brearm,  for  example,  may  be  swollen  and  cedematous,  and  the  bruising 
;xtend  far  above  the  elbow,  after  a  fall  upon  the  back  of  the  hand,  doublin.t^ 
lie  wrist  upon  itself. 

The  subsequent  changes  are  the  same  as  those  that  occur  in  other  parts 
mder  similar  conditions.  The  whole  of  the  exudation  may  be  absorbed 
mthout  leaving  after-trouble  of  any  kind.  Part  of  it  may  undergo  organisa- 
iion  (especially  if  there  is  some  constitutional  ailment  present,  keeping  up  a 
oersistent  though  slight  degree  of  irritation),  so  that  the  attack  becomes 
chronic  ;  or  suppuration  may  follow. 

2.  Chronic  tenosynovitis. — Chronic  inflammation  may  begin  as  such,  or 
bllow  an  acute  attack,  kept  up  either  by  a  constitutional  cause,  such  as  gout 
ir  rheumatism,  or  by  the  presence  of  adhesions.    This  is  a  frequent  result 
if  over-caution,  and  the  fear  of  passive  motion  in  the  treatment  of  sprains 
snd  other  injuries.    The  tendon-sheath,  after  some  slight  accident,  is  filled 
l/ith  lymph,  which  becomes  organised  and  forms  bands  extending  between 
lontiguous  structures,  tying  them  together.    At  first  these  are  thin  and 
lelicate,  and  break  down  at  once ;  but  if  the  parts  are  kept  at  rest  too  long, 
liey  grow  firm  and  rigid,  and  then  unless  they  are  torn  right  in  two,  or  at 
last  are  stretched  to  such  an  extent  that  no  more  tension  falls  upon  tliem, 
liey  become  the  cause  of  fresh  attacks.    Every  contraction  of  the  muscle 
trains  them,  and  gives  rise  to  pain  ;  fresh  eftusion  follows,  and  this  in  its 
lirn  becomes  organised,  and  makes  them  stronger  still.     The  frequent 
Ipetition  only  makes  matters  worse,  while  one  sudden,  and  sufficiently 
Igorous,  well-directed  wrench  would  remove  the  cause,  once  for  all. 
I  The  pain  in  chi'onic  tenosynovitis  is  very  variable  ;  usually  it  is  rather  of 
■dull  aching  character,  with  a  sensation  of  soreness  ;  it  is  never  intense  and 
Irobbing  as  in  the  acute  form.    The  temperature  is  only  slightly  raised, 
lere  is  little  or  no  redness  of  skin,  but  the  swelling  is  generally  conspicuous, 
Ivolving  the  loose  tissue  around  as  well  as  the  sheath  itself,  and  attended 
jth  great  impairment  of  power.    In  many  cases  the  effusion  is  simply 
I'ous,  but  it  may  be  thickened,  almost  gelatinous,  or  mixed  with  myriads  of 
I'lon-seed  bodies,  all  practically  the  same  size  and  shape,  consisting  of 
licentric  laminae  of  fibrin,  developed  from  the  lymph  poured  out  on  the 
Ills  and  septa.    The  inner  surface  may  retain  its  normal  smooth  character, 
C  not  unfrequently,  especially  in  rheumatism  and  in  the  neighbourhood  of 
.■its  affected  with  osteo-arthritis,  it  is  rough,  irregular,  and  covered  over  Avith 
Isses  of  dendritic  outgrowths  which  can  be  felt  rustling  and  crepitating 
111  every  movement. 

I  Tubercular  inflammation  is  met  with  most  frequently  in  the  large  slieaths 
lich  spread  along  the  flexor  tendons  under  the  annular  ligament  of  the 
ist.  The  walls  and  mesotena  are  enormously  thickened  and  converted  into 
ilnulation-tissue,  similar  to  that  met  with  in  tubercular  synovitis  of  joints. 
*  fluid  in  the  interior  may  be  gelatinous  like  that  found  in  ganglions,  or 
tliid  from  the  exudation  mixed  with  it ;  but  it  is  rarely  much  increased  in 
<]|ntity.  The  hning  membrane  is  softened  and  rough,  the  movement  of 
tl  tendons  impaired,  and  the  use  of  the  part  greatly  limited.  The  most 
Plninent  symptom  is  a  chronic  painless  swelling,  occurring,  as  in  compound 
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palmar  ganglion,  above  and  below  the  annular  ligament  of  the  wrist,  soft 
and  elastic  to  the  touch,  but  not  fluctuating,  and  not  admitting  of  its  contents 
being  driven  from  one  compartment  to  another. 

3.  Supimration. — This  may  be  caused  by  direct  infection,  as  after  amputa- 
tion of  the  toes  when  long  open  channels  are  left,  placed  vertically  in  the  most 
convenient  position  for  receiving  all  the  discharges  of  the  wound  ;  or  by 
pynemia,  or  by  extension  from  inflammation  near.  The  most  common 
situation  is  on  the  fingers  [thecal  abscess  or  ivhitlow) ,  owing  to  the  frequency 
with  which  poisoned  wounds  occur,  and  the  peculiar  distribution  of  the 
lymphatics.  Instead  of  the  loose,  horizontal  arrangement  which  prevails  in 
the  subcutaneous  tissue  of  other  parts,  the  general  direction  of  all  the  fibres 
and  lymphatic  spaces  in  the  fingers  is  from  the  skin  towards  the  periosteum 
or  the  tendon-sheath,  and  any  poison  that  is  inoculated  on  the  surface  is. 
carried  down  to  the  deeper  structures,  causing  inflammation,  which  is  all 
the  more  severe  because  of  the  dense  unyielding  character  of  the  tissues. 
This  is  the  explanation  of  the  frequency  with  which  periostitis  of  the  last 
phalanx  and  acute  suppuration  in  the  tendon-sheath  occur.  The  poison 
spreads  down  to  the  bone,  which  speedily  becomes  inflamed  and  perishes- 
(the  proximal  end  and  the  joint  often  remaining  intact),  the  tendon  sloughs, 
and  the  finger  is  left  distorted,  stift'ened,  and  useless.  Fortunately  the 
sheath,  in  the  case  of  the  first  three  fingers,  does  not  communicate  with  the 
general  one,  but  extends  no  farther  than  the  heads  of  the  metacarpal  bones. 
In  the  thumb  and  little  finger,  however,  it  does,  and  if  acute  suppuration 
occurs  in  connection  with  them  the  sloughing  is  very  likely  to  involve  the 
whole  of  the  flexor  tendons,  the  hand  may  be  riddled  with  abscesses  and 
the  pus  may  spread  into  the  carpal  joints,  or  even  in  the  deep  planes  of  the 
cellular  tissue  up  the  forearm,  and  endanger  life  itself. 

Owing  to  the  extreme  tension,  acute  suppuration  in  the  tendon-sheaths 
of  the  fingers  is  attended  with  very  severe  symptoms.  There  may  be  a 
rigor;  the  temperature  is  raised  many  degreees,  the  finger  throbs  and  burns,, 
especially  if  it  is  allowed  to  hang  down,  the  skin  is  hot,  glazed,  and  ex- 
quisitely tender,  and  movement  is  impossible.  For  the  same  reason,  the 
dense  character  of  the  tissue  on  the  palmar  surface,  the  swelling  is  usually 
slight.  Often  it  is  more  marked  upon  the  back  of  the  hand,  the  poison  pass- 
ing from  the  sheath  into  the  cellular  tissue  around  ;  and  in  severe  instances 
it  is  accompanied  by  lymphangitis  and  deep-seated  brawny,  infiltration  of 
the  tissue  of  the  forearm. 

On  the  other  hand,  in  pyasmia,  suppuration  may  make  its  appearance  in 
some  loose  and  large  sheath  as  insidiously  as  in  the  case  of  joints,  without 
tension,  redness,  or  pain.  The  consequences,  however — the  extension  into 
the  cellular  tissue  round,  and  the  implication  of  neighbouring  synovial 
cavities — are  no  less  certain  when  once  the  resisting  power  of  the  tissues  is 
overcome  by  the  continued  action  of  pyogenic  germs. 

Treatment. — -The  general  principles  are  the  same  as  in  the  case  ot 
joints.  When  the  symptoms  are  acute  the  limb  should  be  placed  upon  a 
sphnt,  kept  at  perfect  rest,  raised  to  check  hyperjemia  and  carefully  and 
evenly  bandaged,  the  line  of  the  sheath  being  covered  with  many  layers  ot 
cotton  wool.  If  this  is  not  practicable,  cold  or  lead  lotion  may  be  used.  Pas- 
sive motion  should  be  commenced  as  soon  as  there  is  a  sensible  reduction  in 
the  quantity  of  the  effusion  ;  moving  the  tendon  once  or  twice  each  day 
quietly  and  steadily  will  prevent  the  formation  of  adhesions  without  making 
the  inflammation  more  severe.  I 
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As  the  attack  subsides,  counter-irritation  may  be  used  with  benefit.  Mas- 
age,  owing  to  the  peculiar  situation  of  the  tendon-sheaths,  is  of  especial 
ervice.  Hot  douching,  steaming,  fomentations,  friction,  and  passive  mo- 
ion  are  of  very  great  use  as  soon  as  the  temperature  of  the  part  is  normal, 
sometimes,  particularly  when  there  is  one  very  tender  spot,  an  adhesion  can 
le  ruptured  under  an  anresthetic  and  the  tendon  released.  In  most  of  the 
lases,  however,  in  which  there  is  persistent  stiffness,  it  depends  not  so 
nuch  upon  the  presence  of  bands  and  adhesions  as  upon  the  defective  state 
if  nutrition.  The  tendons  and  their  sheaths  have  been  injured,  and  kept  at 
est  for  weeks  together  ;  the  circulation  through  them  has  been  reduced  as 
ow  as  possible  ;  the  plasma  upon  which  their  nutrition  depends  has  been 
Ilowed  to  remain  stagnant  in  the  interstices,  and  active  work  is  out  of  the 
[uestion.  Under  these  conditions,  when  once  the  acute  inflammation  has 
ubsided,  and  the  temperature  of  the  part  fallen  to  normal  (very  often  it  is 
ower  than  this,  and  the  skin  is  blue  and  congested),  everything  is  beneficial 
hat  encourages  the  flow  of  blood  through  it ;  the  more  it  is  used,  the  sooner 
t  recovers. 

If  there  is  a  suspicion  of  suppuration,  an  exploratory  puncture  should  be 
nade  without  delay,  and  if  pus  is  found  the  incision  should  l)e  very  free,  so 
hat  there  can  be  no  possibility  of  tension  or  accumulation  of  decomposing 
luid.  Otherwise  the  tendon  is  sure  to  slough,  and  the  neighbouring  bones 
md  joints  very  likely  become  involved  as  well.  A  median  incision  may  be 
nade  down  the  centre  of  each  finger  on  the  palmar  surface,  as  far  as  the 
irst  deep  transverse  groove  that  forms  on  the  palm  when  the  fingers  are 
lexed ;  the  radial  and  ulnar  compartments  of  the  palmar  fascia  may  be 
reely  opened,  and  even  the  anterior  annular  ligament  divided  in  preference 
0  allowing  the  pus  to  spread  under  high  tension  up  the  deep  fascia  of  the 
imb.  Fortunately,  in  most  cases,  the  inflammation  passes  over  this, 
bllomng  the  course  of  the  superficial  vessels  and  the  tendon  of  the  palmaris 
ongus,  and  free  exit  can  be  given  without  such  an  extensive  Avound. 

Tubercular  disease  of  the  synovial  sheaths  of  tendons  should  be  treated 
it  first  by  rest  and  pressure,  in  the  hope  that  if  all  sources  of  irritation  an; 
vvoided  the  tissues  may  gain  the  upper  hand,  and  the  tubercles  undergo 
.•etrogressive  changes.  If  this  does  not  succeed  excision  may  be  practised 
ivith  success,  even  in  the  case  of  the  compound  palmar  ganglion.  The  wIjoIc 
jlieath  has  been  laid  open  from  one  end  to  the  other,  the  anterior  annular 
igament  divided,  and  the  thickened,  softened,  gelatinous  tissue  carefully 
lissected  out  as  in  arthrectomy.  The  structures  are  then  sutured  together 
n  their  proper  order,  an  opening  left  at  each  end  for  drainage,  and  passive 
aiotion  begun  on  the  second  day. 

Ganglion 

Tendon-sheaths  normally  contain  a  small  amount  of  fluid  whicli  is 
practically  identical  with  ordinary  synovia.  Under  certain  circumstances, 
liowever,  its  character  alters,  the  quantity  increases,  and  a  dilatation  like  a 
cyst  is  fonned.  Sometimes  the  whole  tendon-sheath  is  aftecied  ;  the  walls 
are  stretched  :  tlie  cavity  becomes  irregular,  the  weaker  parts  yielding  most ; 
Hio  mesotcna  and  lining  membrane  are  thickened  and  swollen  ;  tlie  interior 
is  covered  over  with  irregular  processes  similar  to  those  found  in  joints  ; 
and  the  fluid  is  thick,  semi-gelatinous,  and  mixed  with  thousands  of  melon- 
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seed  bodies  formed  from  the  fibrin  poured  out  in  the  walls.  Much  more 
frequently  a  small  pouch  is  developed,  probably  as  a  hernial  protrusion 
through  or  between  the  fibrous  walls  of  the  sheath  ;  and  this  becomes  filled 
with  a  gelatinous  material  so  thick  that,  though  it  can  be  squeezed  out 
through  a  cannula,  it  retains  for  some  time  the  shape  of  the  bore.  In 
most  cases  the  communication  persists,  and  the  diverticulum  continues  tO' 
enlarge,  fluid  being  squeezed  into  it  with  every  movement  of  the  tendon ; 
in  some,  however,  it  becomes  closed,  or  contracts  to  such  a  degree  that 
the  two  appear  distinct.  Dilatation  of  a  complex  synovial  sheath,  such  as- 
that  which  surroiulds  the  flexor  tendons  of  the  fingers,  is  known  as  compound 
ganglion  ;  when  there  is  merely  a  cyst  developed  from  one  side  it  is  dis- 
tinguished as  simple  or  cystic.  Similar  cysts,  containing  the  same  kind  of 
fluid,  although  it  is  usually  more  liquid,  are  developed  in  connection  with 
the  synovial  cavities  of  joints,  and,  particularly  when  they  occur  at  the 
wrist,  render  the  diagnosis  very  difficult. 

Causes. — In  some  instances  the  formation  of  a  ganglion  is  sudden,  and 
can  be  traced  to  a  smgle  strain.  More  often  they  appear  to  result  from  over- 
use, or  repeated  slight  injury.  Simple  cysts  are  exceedingly  common  upon  j 
the  dorsal  surface  of  the  wrist,  in  connection  with  the  extensor  tendons^  j 
especially  that  of  the  second  phalanx  of  the  thumb  ;  but  they  are  met  with 
occasionally  on  the  palmar  surface,  and  though  not  so  often,  they  are  found 
on  the  dorsum  of  the  ankle,  by  the  head  of  the  fibula,  in  the  popliteal  space,, 
and  in  short  in  connection  with  almost  any  sheath.  Distension  of  the 
sheath  itself  is  less  common  ;  the  typical  example  is  the  compound  palmar 
ganglion ;  but  it  is  met  with  elsewhere,  in  the  fingers  themselves  for 
example,  limited  to  the  phalangeal  sheath,  and  in  the  tendons  round  the 
ankle. 

A  simple  ganglion  forms  a  round  tense  swelling,  which  stands  out,  white 
and  promment  beneath  the  skin,  when  the  tendon  is  put  upon  the  stretch,  j 
As  a  rule  they  are  too  smali  for  fluctuation  ;  many  of  them  feel  as  dense  ,| 
and  elastic  as  cartilage,  but  not  unfrequently  their  consistence  varies  from  J 
time  to  time ;  those  for  example  that  occur  by  the  head  of  the  fibula  are  | 
distinctly  softer  when  the  knee  is  bent  than  when  it  is  extended.    They  are  (i 
not  painful  and  there  is  no  sign  of  inflammation  about  them,  but  they  may  j 
cause  considerable  suffering  from  pressing  upon  a  cutaneous  nerve  ;  and : 
very  often  they  are  attended  by  a  sensation  of  weakness,  although  there  is  no 
proof  of  actual  loss  of  power  and  no  wasting  of  the  muscle. 

No  definite  line  can  be  drawn  between  these  and  those  that  are  due  to 
distension  of  the  synovial  sac  itself.  Many  of  the  cystic  ones  are  large,  ' 
thin-walled,  and  lobulated,  evidently  occupying  a  considerable  portion  of  the 
general  cavity  ;  and  as  they  grow  they  become  even  more  irregular  in  shape. 
The  most  important  is  that  which  involves  the  sheaths  of  the  flexor  tendonS' 
of  the  fingers  (fig.  73).  The  arrangement  of  these  sheaths  is  subject  to  greatf 
variety,  not  only  in  different  persons  (arising  possibly  from  difl'erent  occupa- 
tions) but  at  different  ages.  There  is  a  separate  sac  for  the  flexor  longus 
pollicis,  which  after  childhood  opens  up  a  communication  with  the  phalan- 
geal one,  so  that  one  long  cavity  extends  from  the  last  phalanx  to  some 
distance  above  the  wrist.  Similarly  in  the  adult  there  is  a  common  sheath, 
for  all  the  flexors  of  the  fingers,  but  this  opens  into  the  phalangeal  sheath 
of  the  httle  one  only.  In  old  age,  especially  in  those  whose  hands  have, 
been  subjected  to  much  work,  the  barrier  between  these  two  sheaths  breaks 
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down,  and  a  very  irregular  space  is  left,  with  numerous  septa  dividing  it  into 
imperfect  compartments.  According  to  other  observers  (Rosthorn  in  parti- 
cular) in  childhood  and  frequently  in  adult  life  the  index  and  middle  finger 
tendons  are  devoid  of  a  sheath  altogether,  and  there  is  but  one  for  the  ring 
and  the  fifth.  However  this  may  be,  it  is  not  uncommon  as  a  result  of 
repeated  strains  to  find  an  enormous  swelling  filling  up  the  palm  of  the 
hand,  so  that  the  fingers  cannot  be  closed,  extending  along  the  little  one, 
and  sometimes  the  thumb  as  well,  right  to  the  end,  and  communicating 
freely  with  another  swelling  above  the  annular  hgament  of  the  wrist, 
reaching  upwards  for  two  or  three  fingers'  breadth.    If  the  wrist  is  fiexed 


Fig.  73. — Ganglion  involving  all  the  flexor  tendons  of  hand  and  wrist. 


and  pressure  is  made  alternately  above  and  below,  the  fluid  can  be  squeezed 
from  one  part  to  the  other,  and  not  unfrequently  with  it  numerous  melon- 
seed  bodies  which  can  be  felt  crepitating  among  the  tendons  as  they  pass 
across.  This  is  known  as  compound  palmar  ganglion.  It  may  be  caused  by 
a  single  strain  ;  but  in  most  instances  it  is  of  gradual  formation.  There  is 
no  heat  or  redness,  but  there  is  a  certain  amount  of  chronic  inflammation 
which  leads  to  the  irregular  thickening  of  the  walls  and  mesotena,  and  to 
the  deposit  of  the  lymph  out  of  which  the  melon-seed  bodies  are  formed  ; 
and  occasionally  when  the  irritation  is  kept  up  it  ends  at  length  in 
suppuration. 

Similar  changes  occur  in  connection  with  other  tendon-sheaths,  the 
synovial  sac  of  the  perontei  for  example,  or  that  for  the  extensors  of  the  toes, 
but  much  more  rarely. 

Treatment. — Cystic  ganglion,  if  it  gives  rise  to  any  inconvenience,  may 
be  treated  in  various  ways.  Subcutaneous  rupture  is  often  resorted  to,  but 
the  cyst  generally  refills,  and  when  it  does  not  it  leaves  behind  a  thickening 
which  may  persist  for  years.  Puncture  with  a  trocar  and  cannula  is  not 
more  satisfactory.  Subcutaneous  section  with  a  tenotomy-knife,  dividing 
the  sac  in  two  with  a  single  horizontal  sweep,  answers  better  ;  but  if  the 
(-■yst  causes  any  real  trouble  or  is  unsightly,  the  most  efticient  plan  is  to  Cut 
down  upon  it  and  excise  it.  The  cure  is  effectual,  and  a  linear  cicatrix  only 
is  left.  The  limb  should  be  placed  upon  a  splint  afterwards,  until  the 
wound  is  sound,  as  not  unfrequently  the  tendon  is  exposed,  and  sometimes 
the  cyst  communicates  indirectly  with  a  neighbouring  joint. 

Compound  ganglion  is  much  more  serious,  and  if  the  walls  of  the 
synovial  sac  and  the  septa  are  thickened  and  irregular,  or  if  they  are 
covered  over  with  lymph,  and  the  cavity  is  full  of  melon-seed  bodies,  a  very 
guarded  prognosis  must  be  given.    Pressure  is  of  no  use.    A  free  incision 
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may  be  made  into  it  above  and  below  the  wrist,  and  the  whole  cavity 
emptied  and  drained  as  thoroughly  as  possible ;  but  though  the  fluid  is 
removed,  and  most  of  the  melon-seed  bodies,  many  are  sure  to  be  left,  the 
condition  of  the  lining  membrane  is  untouched,  and  the  drainage  is  very 
imperfect.  Syme  laid  the  whole  sheath  open,  dividing  the  annular  liga- 
ment ;  and  it  is  a  question  whether  this  would  not  be  the  best  proceeding 
now,  at  least  for  those  cases  in  which  melon-seed  bodies  are  present  and 
the  walls  are  much  altered  in  character. 

The  greatest  care  must  be  taken  to  avoid  suppuration.  If  this  occurs, 
the  tendons  are  almost  sure  to  slough  ;  and  if  there  is  the  least  tension,  or 
if  the  vitality  of  the  tissues  is  lowered  by  the  poisonous  products  of  decom- 
position, it  is  almost  certain  to  become  diffuse  and  to  spread  to  the  wrist- 
joint,  or  to  the  deep  planes  of  cellular  tissue  in  the  forearm,  and  cause  the 
most  extensive  destruction. 


The  palmar  fascia,  and  the  prolongations  of  it  which  run  by  the  side  of 
the  fingers  and  are  attached  to  the  periosteum  of  the  first  phalanx,  not 
unfrequently  become  the  seat  of  a  peculiarly  obstinate  form  of  contraction, 
tying  the  fingers  rigidly  down  into  the  palm  of  the  hand.  It  rarely  occurs 
under  thirty  years  of  age,  and  is  much  more  common  among  men  than 
women ;  indeed,  according  to  some,  the  latter  are  entirely  exempt,  but  this 


found  in  it ;  and  it  is  much  more  common  among  the  well-to-do  than 
among  hospital  patients.  Certain  classes  of  the  latter,  however,  engineers' 
fitters  for  example,  are  often  affected  (fig.  74). 

The  ring  finger  is  usually  attacked  the  first,  but  in  many  cases  all  the 
three  on  the  ulnar  side  are  involved  more  or  less ;  the  index  only  suffers  in 
the  worst.  The  first  thing  to  attract  attention  is  a  small  hard  nodule  in  the 
palm  of  the  hand,  at  a  point  corresponding  to  the  lowest  of  the  transverse 
creases  into  which  the  skin  is  thrown  and  to  the  interval  between  the  ring 
and  the  little  fingers.  It  is  not  painful  unless  roughly  handled,  and  does 
not  at  first  give  rise  to  any  inconvenience.  Soon,  however,  the  skin  begins 
to  waste  and  lose  its  flexibility  ;  the  fat  disappears,  and  the  cutis  becomes 
tied  down  so  firmly  to  the  fascia  beneath  that  it  is  practically  incorporated 
with  it.  Then  prolongations  make  their  appearance,  running  from  this 
upwards  towards  the  wrist  and  downwards  to  the  fingers.  The  skin  becomes 
adherent  in  other  parts  ;  the  bands  of  fascia  stand  out  more  rigidly,  and 
gradually  the  fingers  are  flexed  and  tied  down  into  the  palm  of  the  hand 
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Fig.  74. — Dupuytreii's  Contraction. 


is  not  the  case.  Usually  its 
beginning  can  be  traced  to  some 
slight  injury,  such  as  the  pres- 
sure of  a  round-headed  stick  in 
the  palm  of  the  hand  during  con- 
valescence from  severe  illness ; 
or  a  sudden  strain,  pulling  the 
finger  back ;  but  there  is  no 
doubt  that  it  is  dependent  to 
a  very  large  extent  upon  gout, 
although  I  am  not  aware  that 
deposits  of  urate  of  soda  are  ever 
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n  an  altogether  hopeless  way.  Extension  has  not  the  least  mflnence  over 
-hem. 

The  flexor  tendons  take  no  share  in  the  deformity,  although  at  first 
ight  it  is  easy  to  mistake  the  rigid  hands  that  stand  out  in  the  hollow  of 
he  palm  for  tliem.  The  disease  is  entirely  due  to  the  contraction  of  the 
ascia,  the  deep  as  well  as  the  superficial  layer,  and  the  vertical  bands  that 
)ass  between  them  and  the  skin.  It  affects  the  fingers  on  the  inner  side  of 
he  hand  more  than  the  rest,  because  in  all  probability  they  are  weaker  and 
ess  able  to  stand  a  strain  than  the  others  ;  and  if  they  are  bent  backwards 
he  prolongations  of  the  fascia  over  the  metacarpo-phalangeal  articulations  are 
tretched  and  hurt.  It  is  the  peculiarly  obstinate  and  progressive  character 
if  the  contraction  that  makes  it  so  serious.  When  once  it  has  commenced 
t  tends  steadily  to  grow  worse  and  worse,  tying  one  finger  down  after 
,nother ;  and  although  in  the  earlier  stages  it  may  be  relieved  or  even  cured 
without  great  difficulty,  in  the  later  ones  this  is  impossible  without 
iperation. 

Treatment. —  Systematic  massage,  with  the  finger  well  extended,  will 
iften  check  the  contraction,  if  not  too  far  advanced,  and  cause  absorption  of 
he  inflammatory  exudation.  If  this  does  not  succeed  a  splint  may  be  worn 
.t  night,  fitted  on  to  the  dorsum  of  the  hand  and  firmly  strapped  to  the 
vrist.  Little  caps  of  metal  are  adjusted  to  the  phalanges,  and  attached  to 
he  dorsal  splint  by  means  of  elastic  bands,  the  strength  of  which  the 
)atient  can  regulate  for  himself. 

In  other  cases  a  more  complicated  appliance  is  required.  A  broad,  well- 
)added  metal  plate  is  fitted  to  the  back  of  the  hand  and  wrist,  with  exten- 
ion  racks  lying  over  the  fingers  bent  at  an  angle  to  suit  the  degree  of 
lexion.  Improvement,  however,  in  this  way  is  very  slow,  and  it  rarely 
lappens  that  patients  can  be  induced  to  take  the  trouble  before  the 
leformity  is  too  far  advanced  and  the  bands  too  rigid.  If  the  angle  of 
lexion  approaches  90°  it  is  almost  impossible  to  straighten  it  without 
iperation. 

Dupuytren  himself  merely  made  a  transverse  incision  through  the  skin 
,.nd  fascia  at  the  most  resisting  point,  so  that  when  the  finger  was  straight- 
ned  out,  a  lozenge-shaped  wound  was  left,  the  sides  of  which  might  in  suc- 
essful  cases  grow  together.  Modern  treatment,  however,  resolves  itself 
ither  into  subcutaneous  section  with  a  fine  tenotomy-knife  at  many  points 
ifter  Adams)  ;  or  into  a  modification  of  Goyrand's  original  plan,  dissecting 
ut  the  whole  of  the  contracted  portion.  Whatever  is  done,  it  must  be  recol- 
!cted  that  imless  immediate  union  is  obtained  the  result  is  liliely  to  be  very 
u-  worse  afterwards  than  it  was  before. 

When  the  bands  extend  far  down  the  sides  of  the  fingers,  there  is  no 
oubt  that  Adams's  method  is  preferable.  The  hand  should  first  be  thor- 
iighly  soaked  in  an  antiseptic  bath,  and  well  raised,  so  as  to  limit  the  amount 
f  hs^morrhage.  The  palm  is  dealt  with  first,  selecting  those  points  where  the 
dn  is  still  movable  over  the  subjacent  tissue  ;  then  each  side  of  the  fingers 
'i  itself,  as  many  punctures  being  made  as  are  necessary  to  allow  them  to 
'me  out  perfectly  straight.  The  little  wounds  are  then  covered  up  with 
doform  and  cotton-wool ;  a  palmar  splint  adjusted  to  keep  the  hand  at  rest, 
bandage  placed  over  the  whole ;  and  everything  left  for  three  days.  r)y 
at  time  all  the  punctures  should  be  healed,  and  extension  may  be  commenced 
th  an  appliance  similar  to  that  already  described.    The  more  rapidly  this 
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is  carried  out  the  better ;  to  be  successful  the  fingers  should  be  perfectly 
straight  within  the  fortnight. 

Excision  is  only  practicable  where  the  contraction  is  of  limited  extent, 
and  such  cases  of  course  succeed  the  best  with  tenotomy  as  well.  The 
incision  is  made  down  the  length  of  the  band  ;  the  skin  which  is  usually  very 
much  atrophied  and  closely  adherent,  detached  fi-om  the  fascia  beneath  with- 
out bruising  ;  and  then  the  hard  contracted  band  isolated  and  removed. 
The  advantage  of  this  method  is  that  the  straightening  is  more  perfect  and 
the  risk  of  recurrence  less  ;  but  it  is  very  questionable  whether  this  is  real. 
Certainly  some  of  the  cases  which  have  apparently  succeeded  have  relapsed 
again  in  an  altogether  hopeless  manner. 

Whichever  method  is  adopted  the  apparatus  must  be  worn  at  night  for 
some  considerable  time  to  prevent  recurrence.  During  the  day  it  may  be  dis- 
pensed with  as  soon  as  the  fingers  are  straight.  Massage,  however,  warm  bath- 
ing, deep  friction,  and  everything  that  can  encourage  absorption  should  be 
thoroughly  practised  from  the  moment  that  the  wounds  are  sufficiently  sound. 
Nodules  and  deep  bands  of  the  fascia  are  always  left  behind,  even  when  the 
attempt  at  excision  is  fairly  successful ;  and  every  endeavour  should  be  made 
to  promote  their  absorption,  to  limit  the  amount  of  inflammatory  exudation,, 
and  to  restore  as  soon  as  possible  the  suppleness  of  the  skin. 

BUES^ 

Bursge  are  spaces  developed  in  the  cellular  tissue  by  fiiction.  The  deeper 
ones,  lying  between  tendons  and  bones,  are  present  at  birth,  and  are  fined 
with  a  definite  endothelium  similar  to  that  in  tendon-sheaths  and  joints.  Sub- 
cutaneous ones,  on  the  other  hand,  do  not  for  the  most  part  make  their  appear- 
ance until  later,  and  are  less  regular  in  shape  and  structure.  Many  are 
constant  in  occurrence,  and  are  reckoned  among  the  normal  structures  of  the 
part ;  but  they  may  be  developed  anywhere  by  friction,  and  throughout  fife  they 
have  a  tendency  to  grow,  until  in  many  cases  they  form  communications  with 
neighbouring  synovial  cavities.  The  fluid  in  the  subcutaneous  ones  is  more- 
serous  than  joint  synovia,  but  that  in  the  deeper  ones  is  identical  with  it. 

Burs*  that  communicate  with  joint-cavities  naturally  possess  a  special 
importance.  Very  often  the  channel  between  the  two  is  so  narrow  that  no 
fluid  can  be  made  to  traverse  it ;  but  where  there  is  the  least  groimd  for  sus- 
picion, the  swelling  should  always  be  given  the  benefit  of  the  doubt,  and 
treated  as  if  it  were  an  outlying  part  of  the  synovial  sac.  ' 

Bijuries. — Incised  and  punctured  wounds  inflicted  with  a  clean  instru- 
ment heal  readily.  The  latter  are  the  more  serious  owing  to  their  tendency 
to  become  valvular.  Lacerated  ones  may  cause  considerable  trouble,  owing 
to  the  fact  that  the  part  is  the  seat  of  constant  friction.  For  the  same  reason  I 
contusions  are  frequently  followed  by  slight  inflammation.  No  special  treat-y 
ment,  however,  is  required  :  if  there  is  a  wound  it  must  be  thoroughly 
cleansed  and  drained ;  a  large  extravasation  of  blood  may  be  aspirated ; 
and  in  any  case  careful  pressure  must  be  used  to  prevent  tension  and  to 
keep  the  parts  at  rest. 

Inflammation  of  bursa. — Simple  inflammation  is  very  common.  It  may 
be  acute  or  chronic,  and  subside  or  end  in  suppuration.  Specific  diseases 
are  more  rare,  but  superficial  bursfe  in  particular  are  hable  to  be  aSected  in 
syphilis,  gout,  and  tubercle,  probably  owing  to  the  frequency  with  which  they 
are  injured. 
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(a)  Aciite  inflammation. — This  is  nearly  always  due  to  injury.  The  symp- 
ims,  if  the  bursa  is  superficial,  are  plain  at  once.  Swelling  is  very  con- 
licuous  ;  and  redness  and  local  pyrexia  are  well  marked  ;  but  owing  to  the 
•esence  of  a  cavity  in  which  the  exudation  can  collect,  the  tension  at  first 
not  very  high,  and  the  pain  and  constitutional  disturbance  not  severe.  In 
ieper  ones,  on  the  other  hand,  the  diagnosis  is  more  difficult ;  swelling 
imot  be  detected  ;  the  pain  is  often  very  great,  especially  on  movement ; 
id  the  fever  may  be  such  as  to  lead  to  the  suspicion  that  other  even  more 
iportant  neighbouring  structures  are  involved. 

In  these  cases  the  diagnosis  often  rests  almost  entirely  upon  a  knowledge 
the  action  of  the  muscles  that  surround  the  part.  Thus,  if  the  bursa  under 
e  deltoid  is  inflamed,  rotation  of  the  humerus  is  fairly  free  when  the  arm  is 
oderately  abducted  from  the  side  ;  in  adduction  or  great  abduction  it  is  very 
imful,  owing  to  the  tension  upon  the  sac.  So  with  that  under  the  psoas  ; 
the  thigh  is  flexed  the  head  of  the  femur  rotates  without  pain.  On  the 
her  hand,  the  limb  is  kept  extended  when  either  the  bursa  between  the 
ladriceps  and  the  femur,  or  that  between  the  ligamentum  patellas  and  the 
jia,  is  affected.  In  other  cases  the  position  of  the  swelling  is  the  most 
jnificant  sign.  If,  for  instance,  the  bursa  between  the  os  calcis  and  the 
ado  Achillis  is  enlarged  there  is  a  swelling  on  either  side  behind  the  limb, 
it  none  in  front,  as  when  the  bone  or  the  ankle-joint  is  inflamed  ;  and 
iless  the  bursa  on  the  front  of  the  femur  communicates  with  the  knee-joint 
ere  is  no  distension  of  the  synovial  pouches  on  either  side  of  the  patella, 
en  if  it  suppurates. 

{h)  Chronic  inflammation. — This  may  either  be  the  result  of  an  acute 
tack,  or  be  chronic  from  the  first.  Usually  it  is  caused  by  some  slight  but 
3quently  repeated  injury  ;  or  by  a  more  severe  one  (a  contusion,  for  example, 
Ungit  with  blood),  the  effects  of  which  are  perpetuated  by  constant  friction. 

The  pathological  appearance  varies  very  considerably.    Sometimes  the 
ill  is  thin  and  the  cavity  immensely  distended  with 
fluid  which  at  first  is  blood-stained,  but  which  in 
'urse  of  time  loses  its  colour  and  becomes  clear  and 

rous.  In  other  cases  the  wall  is  thickened  (whether      ,^  ^J^ll^^J  T"^"^ 
lere  is  fluid  present  or  not)  either  by  the  deposit  of  /x^^-^-'^^'^^^'Jil^) 
jrin  in  laminas  on  the  inner  surface  or  by  the  forma- 
3n  of  dense  inflammatory  tissue  around,  or  by  both 
igether,  until  it  is  an  inch  or  more  in  diameter,  and 
le  central  cavity  is  reduced  to  a  cleft  (fig.  75).  It 
.rely  disappears  altogether.    Not  unfrequently  the 
^terior  is  rough  and  irregular,  covered  with  warty         '''■uM  open.'' 
3dules  or  traversed  by  thickened  bands,  some  of 

bich,  as  in  the  case  of  the  prjepatellar  bursa,  may  be  the  remains  of  the 
'pta  between  the  dift'erent  cavities,  while  others  are  new  formations  alto- 
ither.  Occasionally  melon-seed  bodies  are  found  in  numbers,  either  white, 
■  stained  with  blood,  as  if  they  were  formed  from  blood-clot.  More  rarely 
lere  are  definite  pedunculated  outgrowths  with  floating  cartilaginous  ends, 
nnlar  to  those  found  in  joints.  This,  however,  is  not  common  except  in 
iteoarthritis,  when  the  bursie,  even  though  they  do  not  communicate  with 
le  neighbouring  joint,  not  unfrequently  undergo  a  similar  transformation, 
inally.  sometimes  in  very  old  cases  calcification  takes  place. 
Tubercular  inflammation  is  characterised  chiefly  by  a  slow,  painless 
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enlargement,  due  to  the  accumulation  of  fluid  mixed  with  flakes  of  caseous 
material.  The  interior  is  lined  with  pale  flabby  granulation-tissue  containing 
giant  cells,  but  few  bacilli.  Sometimes,  especially  in  the  case  of  the  sub- 
glutajal  bursa,  these  cavities  attain  a  very  large  size  and  spread  for  consider- 
able distances  among  surrounding  structures  before  they  break  ;  and  then 
they  are  prone  to  leave  behind  them  chronic  sinuses  covered  by  flaps  of 
purplish  skin.  Usually  they  require  the  free  application  of  the  cautery  or  of 
Volkmann's  spoon,  before  they  get  well. 

Syphilitic  disease  chiefly  occurs  round  the  knee  and  over  the  tuberosity 
of  the  ischium,  owing  in  all  probability  to  the  great  liability  of  these  parts 
of  the  body  to  injury.  The  gummatous  deposit  breaks  down,  leaving  round, 
punched-out  openings  with  overhanging  edges.  In  gout  the  bursa  that  forms 
over  the  metatarso-phalangeal  joint  of  the  great  toe  is  the  one  that  suffers 
most  frequently,  but  occasionally  deposits  of  urate  of  soda  are  found  in  the 
interior  of  those  in  other  parts  of  the  body. 

(c)  Suppuration. — The  onset  of  suppuration  in  a  bursa  is  usually  marked 
either  by  a  rigor  or  by  a  sudden  rise  of  temperature  with  severe  throbbing 
pain.    The  swelling  rapidly  increases  in  size  ;  the  skin  becomes  boggy  and 
cedematous  ;  and  if  free  exit  is  not  given  at  once  the  walls  of  the  bursa  give 
way,  the  pus  spreads  far  and  wide  in  the  softened  and  hypergemic  connective 
tissue  around,  and  diffuse  inflammation  of  the  cellular  tissue  follows.  In 
part  this  is  due  to  the  difficulty  the  pus  has  in  escaping  through  the  dense 
layer  of  tissue  that  has  been  formed  over  the  cavity  by  constant  friction  ;  ia 
part  to  the  fact  that,  after  all,  a  bursa,  even  when  it  is  surrounded  by  a  wall 
of  its  own,  is  only  a  space  in  the  cellular  tissue  and  is  in  free  communication 
with  all  the  interstices  around.    Usually  the  neighbouring  lymphatic  glands  J 
are  involved  as  well,  and  sometimes,  especially  in  the  case  of  the  bursfe  over  ,< 
the  olecranon  and  the  patella,  the  mischief  spreads  into  the  bones,  and  even  j 
by  direct  extension  into  the  synovial  cavity  of  the  joints. 

Treatment. — Acute  inflammation  must  be  treated  by  rest,  cold,  and 
pressure.    In  most  cases  it  is  advisable  to  place  the  limb  upon  a  splint,  and 
when  the  lower  one  is  concerned  to  confine  the  patient  to  bed.    If  this  does 
not  succeed  and  the  swelling  does  not  subside,  it  should  be  punctured  and  ' 
the  fluid  let  out,  to  prevent  suppuration.  | 

Simple  distension,  if  the  wall  is  thin,  may  be  treated  very  successfully  by 
tapping  with  a  trocar  and  cannula,  and  applying  pressure  afterwards  ;  or  if  j; 
the  case  has  not  lasted  long,  and  the  part  is  conveniently  situated,  pressure  •{ 
alone  may  be  tried  first.  Counter-irritation  (the  free  application  of  blistering  | 
fluid)  sometimes  efiects  a  ciu^e.  The  injection  of  iodine  is  strongly  recom-  i; 
mended  by  some  ;  but  the  limb  must  be  placed  upon  a  splint,  and  careful  f. 
watch  kept  that  the  reaction  does  not  go  too  far.  In  such  cases  the  walls  I 
are  probably  well-defined,  but  if  the  iodine  escapes  into  the  cellular  tissue,  it  | 
is  not  unlikely  to  cause  a  considerable  degree  of  inflammation.  j 

When  the  wall  is  much  thickened  measures  of  this  kind  are  of  very  little 
use.    It  is  better,  if  the  bursa  is  unsightly  or  causes  any  inconvenience,  to  | 
■excise  it  altogether ;  and  this  is  certainly  advisable  when  foreign  bodies  are  I 
present,  unless  they  can  be  thoroughly  cleared  out  by  free  incision.  i 

Deep-seated  bursfe  are  so  frequently  in  communication  with  neighbouring 
joints,  especially  when  they  become  enlarged,  that  very  great  care  is  required 
in  dealing  with  them.    The  most  treacherous  of  all,  perhaps,  is  that  which  : 
•appears  sometimes  along  the  inner  border  of  the  popliteal  space.    When  the  i 
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knee  is  extended  it  forms  a  firm  elastic  swelling,  owing  to  the  tension  of  the 
semi-membranosus  and  the  inner  head  of  the  gastrocnemius  between  which 
it  lies.  In  flexion,  on  the  other  hand,  it  is  so  soft  and  flaccid  that  it  can 
scarcely  be  felt ;  but  neither  in  one  condition  nor  the  other  is  it  possible  to 
prove  or  disprove  whether  it  has  a  commmiication  with  the  joint.  Fortu- 
natelj'  in  these  deep-seated  bursas  the  more  serious  consequences,  such  as- 
the  formation  of  loose  bodies  and  suppuration,  are  of  rare  occurrence  ;  but 
even  chronic  distension  causes  a  very  unpleasant  sense  of  Aveakness  and 
greatly  impairs  the  utility  of  the  limb.  Sometimes,  moreover,  as  they  grow 
larger  they  approach  nearer  the  surface  (the  pressure  in  their  interior 
increases  in  proportion  to  their  size),  and  then,  like  the  synovial  diverticula 
they  so  much  resemble  in  structure,  they  may  either  point  beneath  the  skin 
and  be  opened  by  mistake,  or  may  actually  cause  it  to  rupture  and  give  way. 
In  cases  such  as  these  aspiration  and  pressure  should  be  tried  first  ;  but  if 
these  fail,  and  the  cyst  is  accessible,  it  is  better  to  cut  down  upon  it,  excise 
it,  and  stitch  the  neck  up  with  catgut  than  to  resort  to  measures  calculated 
to  excite  inflammation. 

In  the  case  of  suppuration  free  incision,  as  soon  as  possible,  is  the  only 
course.  Very  often  more  than  one  is  necessary,  and  not  unfrequently,  es- 
pecially in  the  case  of  the  knee,  they  must  be  made  some  little  distance 
from  the  actual  bursa,  down  by  the  side  of  the  limb,  so  as  to  tap  the  cavity 
at  its  lowest  point.  Recovery  in  such  cases  is  always  exceedingly  slow. 
Sloughs  of  fibrous  tissue  often  have  to  separate  ;  the  skin  is  extensively 
undermined  ;  the  part,  even  in  the  case  of  the  knee-joint,  is  very  difficult  to 
keep  at  rest ;  matter  will  collect  in  outlying  pockets  which  have  to  be 
drained ;  and  even  when  recovery  is  apparently  ensured,  not  unfrequently, 
as  soon  as  the  joint  is  used,  some  of  the  old  cicatrices  break  down  again. 
If  the  suppuration  has  extended  to  other  structures — if,  for  example,  the  bone 
beneath  is  exposed  and  carious — repeated  operations  may  be  required  before 
it  is  sound  enough  to  stand  friction  and  pressure. 
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CHAPTER  VI 

INJURIES  AND  DISEASES  OF  BONES  AND  JOINTS 

Section  I. — Malpokmation  and  Deformities  of  the  Limbs  . 

DiSPKOPORTIONATE  GkOWTH 

Overgrowth,  involving  either  a  limb  or  one  part  of  it  only,  is  not  uncom- 
mon. The  condition  is  present  at  birth,  but  naturally  becomes  more 
noticeable  as  age  advances.  One  foot  may  be  many  times  larger  than  the 
other,  or  one  or  two  toes  only  ;  one  or  two  fingers  in  each  hand  may  grow 
until  they  are  three  or  four  times  the  natural  size,  and  occasionally  this  is 
almost  symmetrical. 

On  the  other  hand,  there  may  be  congenital  absence  of  the  whole  or  part 
of  one  of  the  bones  ;  the  radius,  for  example,  m%y  be  wanting,  or  the  tibia  or 
fibula,  causing  very  severe  distortion  of  the  foot  or  hand  as  the  case  may  be, 
and  associated  occasionally  with  defect  of  the  corresponding  digits  ;  or  one 
end  may  be  developed  and  not  the  other.    Deformities  of  this  nature  are,  as 

might  be  expected,  often  asso- 
ciated with  other  defects,  mental 
as  well  as  bodily,  but  they  occur 
as  well  in  people  who  are  in  all 
other  respects  well  formed  and 
well  developed. 

Supernumerary  fingers  and 
toes  are  occasionally  met  with, 
Fig.  76.— Supernumerary  thumb.  particularly  in  Connection  with 

the  thumb.  If  they  are  merely 
attached  by  a  pedicle  of  skin,  it  may  be  divided  at  once  ;  but  in  all  other 
cases  a  careful  examination  should  be  made  first,  as  not  unfrequently  the 
synovial  membrane  of  the  joint  that  belongs  to  the  supernumerary  finger 
communicates  with  that  of  the  normal  one  (fig.  76). 

CoNGENiTAii  Dislocation 

This  name  has  been  given  to  a  peculiar  deformity,  which  is  of  common 
occurrence  at  the  hip-joint,  and  is  occasionally  met  with  elsewhere.  In- 
stances of  it  have  been  recorded  in  connection  with  the  shoulder,  knee,  ankle, 
elbow,  wrist,  and  even  the  lower  jaw ;  but  in  many  of  these  other  even 
more  grave  defects  were  present  as  well.  Like  similar  deformities  which  do 
not  involve  joints,  it  may  exist  in  many  grades ;  it  is  rarely  noticed  at  birth, 
and  it  becomes  more  and  more  marked  so  long  as  the  period  of  growth 
lasts. 

The  chief  interest  is  in  connection  with  congenital  dislocation  of  the  hip^ 
joint.    The  limbs  at  birth  appear  well  developed  and  in  most  cases  there  is 
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0  suspicion  that  anytliing  is  wrong  until  the  child  is  a  twelvemonth  old  ; 
ossibly  there  is  slightly  greater  difficulty  in  abduction  than  usual,  but  not 
ufficient  to  attract  the  nurse's  attention.  Walking,  however,  is  unaccount- 
bly  delayed,  and  even  when  the  child  begins  to  move  about,  its  action  is 
xceedingly  awkward  and  insecure.  On  examination  it  is  found  that  there 
3  an  unusual  prominence  in  the  glutteal  region,  that  extension  and  abduction 
re  unduly  limited,  and  that  the  head  of  the  femur  can  be  made  to  slip  up 
nd  down  upon  the  dorsum  ilii. 

When  the  child  at  length  does  walk,  the  deformity,  provided  the  affection 
3  bilateral,  is  exceedingly  characteristic.  The  normal  rounded  shape  of  the 
lutfeal  region  is  lost,  the  trochanters  are  pushed  up  far  beyond  their  proper 
3vel,  and  form  a  great  projection  over  the  ilium  ;  the  basis  of  support  for 
he  pelvis  is  shifted  backwards,  the  front  part  of  the  body  projects,  the 
boulders  are  thrown  back,  and  in  other  words  there  is  extreme  lordosis  with 
u  unusually  protuberant  abdomen.  In  many  instances  this  is  associated 
(itli  considerable  inversion  of  the  limb,  and  flat-foot. 


Fig.  77— Congenital  displacement  of  botli  Fig.  78— Congenital  displace- 

femora.  meat  of  head  of  left  femur. 

If  one  side  only  is  affected  the  deformity  is  even  more  conspicuous,  owing 
0  the  difference  in  length  of  the  legs,  and  consequent  tilting  of  the  pelvis 
ind  lateral  curvature  of  the  spine.  When  the  child  is  lying  on  its  back  the 
ualformation  is  much  less  distinct,  and  at  first  at  least  the  head  of  the  femur 
an  be  drawn  down  nearly  to  its  natural  situation  (figs.  77  and  78). 

Formerly  this  was  attributed  to  traumatic  dislocation  occuriing  at  birth, 
.ud  it  was  pointed  out  in  suppoi't  of  this  view  that  it  was  much  more  com- 
oon  in  breech  presentations  than  in  others  ;  and  that  the  extreme  shallow- 
less  of  the  acetabulum  would  undoubtedly  favour  it.  Without,  however, 
enying  the  posfsibility  of  such  an  occurrence  (in  one  or  two  cases  a  distinct 
lip  has  been  felt  at  the  time),  there  can  be  no  doubt  that  this  is  not  the 
I'dinary  cause.  It  is  very  doubtful  whether  it  is  really  more  common  in 
liese  presentations  ;  in  the  majority  of  cases  the  birth  is  described  as  having 
een  particularly  easy  ;  the  affection  is  often  bilateral,  it  may  be  hereditary, 
nd  it  is  seven  or  eight  times  more  frequent  in  female  children  than  in  male. 

Opportunities  of  examining  the  interior  of  the  joint  ai-e  not  common, 
ud  in  all  the  cases  hitherto  the  patients  have  either  been  adults  or  at  least 
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have  walked  for  some  time,  so  that  secondary  changes  had  developed.  There 
is,  however,  a  fah  amount  of  agreement  among  them ;  the  iliac  portion  of 
the  acetabulum  is  wanting,  either  altogether  or  in  part ;  the  cavity  itself  is 
very  small  and  triangular  in  shape ;  it  may  be  lined  to  some  extent  with 
cartilage,  but  it  is  much  too  shallow  to  accommodate  the  head  of  the  bone. 
The  ligamentum  teres  is  usually  present  (its  occasional  disappearance  is 
probably  secondary)  ;  the  capsule  is  strongly  developed  and  contains  the 
head  of  the  bone,  although  of  course  it  is  immensely  stretched.  The  upper 
extremity  of  the  femur  is  rather  smaller  than  natural,  somewhat  flattened, 
and  rests  in  an  imperfect  socket  upon  the  dorsum.  The  lower  part  of  the 
innominate  bone  is  narrow  and  elongated,  the  ischial  tuberosity  everted,  and 
its  ramus  twisted  ;  and  the  glutsei  muscles  (especially  the  maximus),  are 
usually  considerably  wasted. 

It  is  possible  that  this  may  be  caused  by  extreme  distension  of  the 
synovial  sac  in  utero ;  there  is  no  doubt  that,  even  when  the  head  of  the^ 
femur  fits  much  more  securely  in  its  cup  than  it  does  at  that  period  of  life, 
dislocation  within  the  capsule  can  be  produced  in  this  way,  the  fluid  pene- 
trating between  the  articular  surfaces  until  it  separates  them  fi'om  each 
other  ;  and  it  is  also  true  that  reparative  processes  are  carried  to  a  much 
greater  extent  of  perfection  in  intra-uterine  life  than  afterwards ;  but  cer- 
tainly for  the  majority  there  is  no  more  evidence  in  favour  of  this  view  than 
there  is  in  favour  of  traumatic  dislocation.  Sometimes  it  is  associated  with 
what  has  been  called  genu  recurvatum — -hyper-extension  of  the  knee,  caused 
by  fixed  malposition  in  utero  ;  but  there  is  no  proof  that  this  is  present  ia 
ordinary  cases. 

In  comparison  with  this,  congenital  dislocation  of  other  joints  is  exceed- 
ingly rare,  that  of  the  humerus  being  perhaps  the  most  common. 

The  diagnosis  rarely  presents  any  difficulty.  After  acute  epiphysitis  in 
infants  the  limb  sometimes  assumes  the  same  position  and  direction,  owing 
to  the  head  of  the  bone  having  been  destroyed ;  but  the  history  and  th& 
cicatrices  are  sufficient  evidence. 

Treatment. — It  rarely  happens  that  this  deformity  is  detected  until 
some  considerable  time  after  birth,  so  that  even  if  it  were  due  to  traumati© 
dislocation  during  parturition  any  attempt  at  reduction  would  be  futile.  In 
the  vast  majority  of  cases  little  or  nothing  can  be  done  for  it.  Continued 
extension,  however,  kept  up  for  a  twelvemonth  or  even  longer,  has  beert 
followed  by  improvement  more  or  less  permanent.  In  other  cases,  pelvie 
bands  and  supports  of  various  kinds  have  been  worn  to  transfer  some  of  th& 
weight  directly  on  to  the  trochanters  either  by  vertical  or  circular  pressure,  but 
such  accurate  and  at  the  same  time  constantly  varying  adjustment  is  required 
that  it  is  very  doubtful  if  any  real  benefit  is  conferred.  In  the  worst  cases 
(and  they  differ  very  much  in  severity)  Ogston  recommends  the  formation  of 
a  new  cavity  in  the  proper  situation,  and  dovetailing  the  femur  into  it. 

If  it  is  unilateral  a  high  boot  must  of  course  be  worn,  to  obviate  twisting 
of  the  pelvis  and  lateral  curvature  of  the  spine. 

Club  Hand 

A  distorted  and  deformed  condition  of  the  hand  is  occasionally  met  with 
at  birth  consequent  on  defective  development  of  one  of  the  bones  of  the  fore- 
arm.   Very  rarely  it  is  due  to  muscular  rigidity  or  contraction  of  the  palmar 
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kscia.  In  a  few  cases  a  certain  amount  of  benefit  is  obtained  by  tenotomy 
ttd  the  use  of  splints  ;  but  in  the  majority  it  is  beyond  remedy. 

Webbed  Fingers  and  Toes 

In  this  malformation  the  double  fold  of  skin  which  should  be  limited  to 
le  angle  between  the  digits  is  prolonged  downwards  along  the  sides  until  in 
)me  cases  it  reaches  the  whole  length  (fig.  79).  Very  often  it  is  symmetricaU 
lid  sometimes,  in  the  worst  cases,  all  the  fingers  are  united. 

Division  is  apparently  a  simple  matter,  but  unless  proper  precautions  are 
iken  reunion  from  the  angle  onwards  is  almost  sure  to  occur.  It  has  been 
^commended  to  make  a  hole  through  the  web  as  far  back  as  possible  and 
isert  a  metal  ring,  in 
rder  that  thorough  cica- 
L'isation  may  take  place 
rst,  and  then  the  rest  can 
e  divided  without  fear, 
ut  if  there  is  sufficient 
liickness  of  tissue  a  plastic 
peration  is  preferable. 

In  one  fashion  (that  of 
)idot)  an  incision  is  made 
long  the  dorsal  surface 
f  one  finger  and  the 
almar  of  the  other,  and  ^ic.  7i).-Webbed  fingers, 

lie  flaps  of  skin  so  marked 

ut  are  reflected  towards  each  other  until  they  meet  in  the  middle.  The  divi- 
ion  is  then  completed,  and  the  flaps  carefully  wrapped  round  and  sutured  in 
'Osition,  the  dorsal  one,  for  example,  reaching  round  to  the  palmar  surface 
f  the  same  finger  and  vice  versa.  This,  however,  is  rarely  practicable  unless 
here  is  a  good  thickness  of  tissue  available,  and  the  longitudinal  cicatrix 
unning  down  the  middle  of  the  palmar  surface  of  one  finger  is  not  unlikely 
0  lead  to  a  very  obstinate  variety  of  contraction. 

In  Agnew's  method  a  dorsal  flap,  triangular  in  shape,  is  cut  from  the 
pper  surface  of  the  web.  The  apex  corresponds  to  the  free  margin,  the  base 
D  the  interval  between  the  proximal  ends  of  the  first  phalanges.  This  is 
eflected  backwards  on  to  the  dorsum  of  the  hand,  the  rest  of  the  web  divided 
s  far  back  as  necessary,  and  then  it  is  folded  over,  in  between  the  fingers, 
3  as  to  fit  into  the  gap.  The  edges,  both  of  the  reflected  flap  and  of  the 
ounds  down  the  sides  of  the  fingers,  must  be  sutured  accurately  so  as  to 
iisure  primary  union. 

Congenital  Talipes 

There  are  three  primary  varieties  of  this  deformity. 

1.  Talipes  equinovarus. — The  heel  is  raised,  the  inner  edge  is  drawn  up- 
ards,  and  the  sole  is  twisted  inwards  so  that  the  patient  stands  upon  the 
Iter  side  of  the  foot,  or  in  extreme  cases  upon  the  dorsum  and  the  outer 
ikle  (fig.  80). 

2.  Talipes  calcaneus. — The  toes  are  raised  and  the  heel  depressed,  so  that 
lis  part  only  of  the  foot  is  brought  into  contact  with  the  ground. 
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Fig.  80.— Congenital  varus.    Three  grades  of  severitj'. 


3.  Talipes  valgus— "^hi?:  is  the  opposite  to  varus,  the  foot  being  so  twisted 
that  the  outer  side  is  raised  and  the  patient  walks  upon  the  inner  ankle. 
Occasionally  it  is  associated  with  equinus  or  calcaneus  (equinovalgus  or  cal- 
caneovalgus),  but  it  is  very  much  more  rare  than  the  others  (fig.  81). 

Congenital  absence  of  the  tibia  or  the  fibula  gives  rise  to  a  form  of 

tahpes,  which  must  not 
be  confused  with  the 
preceding,  in  which  all 
the  bones  are  present. 

Causes.  —  Congeni- 
tal talipes  in  the  vast 
majority  of  instances 
is  merely  an  arrest  of 
development  with  per- 
sistence of  growth,  similar  to  cleft  palate  and  other  malformations.  The 
parts  retain  the  relative  position  that  is  natural  to  them  at  different  periods 
of  foetal  life,  slight  modifications  following  as  the  size  of  each  increases. 

The  cause  of  the  arrest  is  unknown.  In  exceptional  instances  it  may  be 
due  to  pressure,  as  suggested  by  Parker  and  Shattock,  the  foot  being  con- 
fined in  some  irregular  position,  so 
that  the  natural  evolution  of  the  limb 
cannot  take  place,  just  as  genu  recur- 
vatum  can  be  produced  in  the  foetus 
by  persistent  extension  of  the  knee ; 
but  in  the  majority  no  evidence  of 
such  confinement  exists,  the  parts  are 
as  well  grown  (in  point  of  size)  and  the 
skin  as  natural  as  in  ordinary  feet. 
Like  other  malformation?,  it  is  not  unfrequently  hereditary,  and  often 
descends  in  the  father's  line.  In  a  certain  proportion  of  cases  it  is  asso- 
ciated with  spina  bifida  and  other  defects,  and  on  this  the  argument  has 
been  based  that,  because  they  occur  together,  one  is  the  cause  of  the  other. 
The  muscles  and  nerves  going  to  the  part  have  been  examined  many  times, 
but  in  nearly  every  instance  then-  structure  has  been  perfectly  normal,  and, 
with  the  above-mentioned  exceptions,  the  same  may  be  said  of  the  spinal  cord. 

Pathology. — In  talipes  equinovarus  the  foot  retains  the  position  it 
assumes  about  the  sixth  week,  when  the  hip  and  knee  are  flexed  and  thefeet* 
meet  over  the  lower  part  of  the  abdomen  and  cross  each  other.  In  taUpes 
calcaneus  the  deformity  is  much  later,  dating  from  the  time  when  the  feet 
are  bent  upwards  with  the  dorsum  resting  against  the  front  of  the  leg,  and 
the  normal  unfolding  of  the  part  is  not  interfered  with.  The  earlier  the  date 
at  which  the  arrest  takes  place,  the  worse  the  deformity. 

The  chief  change  is  in  the  astragalus,  and  particularly  in  the  obliquity  of 
its  neck,  which  retains  the  direction  that  is  normal  in  anthropoid  apes.  This 
is  measured  (Parker  and  Shattock)  by  means  of  two  threads  stretched  over 
the  bone  when  placed  upon  a  horizontal  surface.  One  passes  from  before 
backwards  over  the  middle  of  the  trochlea,  at  right  angles  to  its  transverse 
diameter  ;  the  other  along  the  outer  edge  of  the  neck.  The  angle  that  the 
two  make  with  each  other  in  front  is  the  measure  of  the  deviation.  In  adult 
specimens  the  mean  was  found  to  be  12° ;  in  the  foetus  at  full  time  35°  ;  in 
varus  49° ;  and  in  a  young  orang  45°  (it  is  less  in  the  adult).    In  other 


Fig.  81. — Congenital  valgus. 
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rords,  although  the  difference  in  the  various  specimens  was  considerable, 
hese  observers  found  a  regular  gradation  from  the  earlier  periods  of  life  to 
he  later,  and  showed  that  the  deformity  in  talipes  varus  was  the  worst,  in 
ilipes  calcaneus  much  less.  The  position  of  the  internal  malleolar  facet, 
diich  runs  nearly  as  far  forward  as  that  for  the  scaphoid  in  the  foetus  at 
ill  term  and  the  anthropoid  apes,  may  also  be  taken  as  an  indication  of 
lie  obliquity ;  in  the  former  it  recedes,  in  the  latter  it  persists,  though  not 
1  quite  such  a  marked  degree. 

Defective  development  of  the  lower  limbs  is  exceedingly  common  in 
hildren  at  birth.  The  hips  and  knees  in  many  infants  cannot  be  straightened 
ut  for  months  ;  and  the  feet,  although  they  can  readily  be  brought  into  the 
roper  line,  and  by  degrees  come  to  it  of  themselves,  in  the  vast  majority 
ssume  naturally  the  position  of  varus.  In  others  there  is  a  certain  degree 
f  calcaneus,  which,  however,  unless  it  is  associated  with  other  troubles, 
early  always  disappears  spontaneously.  With  regard  to  this  latter  deformity, 
s  it  does  not  appear,  like  talipes  varus,  to  have  a  persisting  representative 
mong  the  lower  animals,  it  may  possibly  be  due  to  the  accidental  retention 
f  the  foot  in  one  position  ;  and  perhaps  this  may  account  for  the  fact  that  it 
irely  requires  much  treatment.  If  this  really  is  the  case  there  is  a  very 
istinct  difference  in  origin  between  the  two,  the  one  being  due  to  retention 
f  a  normal  developmental  condition,  the  other  of  what  may  be  considered 
n  accidental  one,  acquired  late  in  the  evolution  of  the  race. 

The  amount  of  distortion  in  the  common  forms  varies  very  considerably, 
nd  is  immensely  exaggerated  if  the  child  is  allowed  to  bear  its  weight  upon 
lie  foot  in  the  deformed  position.  The  tuberosity  of  the  os  calcis  is  drawn 
pwards  until  its  direction  is  almost  vertical  ;  and  at  the  same  time  it  is 
otated  on  its  longitudinal  axis  until  the  greater  process  rests  upon  the 
round.  The  astragalus  is  tilted  forwards,  almost  out  from  its  socket,  and 
;s  neck  twisted  even  more.  The  scaphoid  is  drawn  up  to  its  inner  side, 
saving  the  front  articulation  and  forming  another  for  itself  between  the 
stragalus  and  the  internal  malleolus,  while  the  cuboid  is  ao  twisted  round 
hat  its  dorsal  surface  may  even  rest  upon  the  ground.  The  outer  border  of 
he  foot  becomes  convex  downwards  from  the  heel  to  the  toes,  the  inner 
jorder  is  much  shortened.  The  head  of  the  astragalus  is  divided  into  two 
arts,  an  outer  subcutaneous  and  an  inner,  almost  at  right  angles  with  it, 
n-  the  scaphoid ;  and  the  external  malleolus  is  pushed  far  back,  beyond  the 
vel  of  the  internal. 

The  inferior  calcaneo-scaphoid,  and  tiie  anterior  and  middle  parts  of  the 
iternal  lateral  ligament  of  the  ankle-joint  are  very  much  shortened  ;  the 
mds  on  the  outer  side,  on  the  other  hand,  are  stretched ;  and  the  tendons 
the  anterior  and  posterior  tibial  muscles  are  brought  close  together. 

In  the  worst  cases,  those  which  have  been  neglected  or  have  relapsed, 
e  whole  foot  is  shortened  and  stunted,  the  weight  is  borne  upon  the 
iboid,  the  external  malleolus  and  the  outer  side  of  the  anterior  end  of  the 
calcis ;  an  enormous  bursa  or  callosity  is  developed,  covering  the  whole 
rface ;  and  the  metatarsal  bones  are  so  squeezed  together  that  the  trans- 
rse  arch  of  the  foot  is  narrowed,  and  a  deep  longitudinal  furrow  formed  in 
e  sole. 

Analogous  changes,  but,  as  a  rule,  much  less  marked,  are  present  in 
ipes  calcaneus  and  in  the  rare  form  of  congenital  valgus. 
Treatment. — There  are  three  different  sets  of  obstacles,  the  tendons 
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and  the  plantar  fascia  ;  the  ligaments,  especially  the  anterior  portion  of  the 
deltoid,  Avhich  holds  the  scaphoid  close  against  the  internal  malleolus  ;  and 
the  bones,  which  have  not  assumed  their  normal  shape  and  relation  to  each 
other.  Of  these  the  first  two  may  be  stretched  or  divided,  according  to  the- 
amount  of  contraction  they  present ;  the  last  can  only  be  influenced  by 
steadily  continued  pressure.  Fortunately,  in  the  case  of  infants,  this  acts; 
with  especial  rapidity  (as  may  be  seen  in  neglected  cases,  or  in  the  patho- 
logical facets  that  form  in  genu  recurvatum)  ;  and  if  only  the  treatment  is, 
begun  sufficiently  early,  and  continued  with  sufficient  persistence,  the  soft 
and  yielding  cartilages  soon  mould  themselves  into  the  normal  outline.. 
If  the  treatment  stops  short  of  this,  relapse  is  sure  to  occur  ;  and  with  each 
month  it  becomes  more  and  more  difficult  to  effect  a  change,  imtil  at  lengthy 
when  the  bones  have  become  hard  and  dense,  it  becomes  a  question  whether 
some  other  plan  should  not  be  adopted. 

Slight  cases  are  treated  by  manipulation.  If  the  foot  comes  easily  into 
the  proper  position,  and  the  muscles  are  well  nourished,  it  will  assume  the 
normal  position  in  course  of  time  with  very  little  assistance.  The  joints 
should  be  thoroughly  worked  and  rubbed  every  night  and  morning,  taking 
care  that  the  foot  is  in  plantar  flexion  Avhen  eversion  is  being  practised ;  and 
all  that  is  needed  is  perseverance. 

When  this  does  not  succeed,  and  yet  there  is  no  great  degree  of  rigidity, 
the  foot  may  be  twisted  into  the  proper  position,  and  fixed  by  means  of  a  spliat 
or  plaster  bandage,  until  the  bones  have  grown  into  the  normal  shape.  A 
flannel  bandage  is  applied  first,  from  the  foot  to  above  the  knee.    An  outside  ' 
metal  splint  (either  of  tin  or  zinc)  is  then  fixed  along  the  limb  and  the  foot 
drawn  out  to  it  (still  in  the  equinus  position) ;  or  a  plaster  bandage  placed 
over  it,  and  the  limb  held  as  near  the  normal  as  possible,  without  using  too 
much  force,  until  it  is  firmly  set.    A  splint  must  be  removed  and  reapplied 
at  least  every  second  day,  tli^  sldn  being  thoroughly  well  rubbed  and  sponged 
with  spirit  and  water  each  time,  so  that  there  may  be  no  redness  ;  a  plaster 
bandage  may  be  left  for  a  week,  but  it  is  not  advisable  to  leave  it  longer.  As 
soon  as  the  varus  is  thoroughly  corrected  (or,  better  still,  a  little  over-corrected, ' 
for  it  is  sure  to  relapse  somewhat)  the  equinus  may  be  attended  to ;  the 
object  of  leaving  it  is  to  give  a  better  purchase  for  the  bandage,  and  to 
allow  the  anterior  part  of  the  tarsus  and  the  os  calcis  to  move  freely  upon 
the  astragalus.    Nearly  the  whole  of  the  inversion  and  eversion  of  the  fooii  j 
takes  place  at  the  calcaneo-astragaloid  articulation,  very  little  at  tht  I 
mid-tarsal,  at  least  on  the  outer  side. 

In  every  case  it  is  essential  to  make  sure  first  that  the  varus  is  real.  Ii 
many  instances  of  apparent  equino-varus  one  half  of  the  deformity  disappear 
as  soon  as  the  gastrocnemius  is  thoroughly  relaxed ;  the  traction  of  tin 
tendo  Achillis  has  caused  equinus,  and  the  natural  tendency  to  inversioi!| 
when  there  is  nothing  to  prevent  it,  has  led  to  the  semblance  of  varus.  I 
both  are  present,  the  equinus  should  be  left  to  the  last. 

A  combination  of  these  two  plans  is  very  successful ;  a  strip  of  met;i 
being  placed  next  the  flannel,  running  up  the  side  of  the  leg  and  under  th 
sole  of  the  foot,  with  a  few  turns  of  plaster  bandage  over  it.  Just  before  th 
plaster  sets  the  foot  is  twisted  outwards  a  little  and  left.  Careful  watc 
must  of  course  be  kept  upon  the  circulation  in  the  toes.  i 

In  a  very  large  proportion  of  cases  this  treatment,  if  persevered  in,  su( 
ceeds  admirably  ;  but  in  the  worst,  in  which  the  sole  of  the  foot  is  inverte 
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nd  deeply  furrowed,  and  the  muscles  and  tendons  stand  out  rigidly, 
ometliing  further  is  required. 

The  plantar  fascia,  the  anterior  and  posterior  tibial  tendons,  and  some- 
imes  the  tendon  of  the  flexor  longus  digitorum,  may  require  division  ; 
ut  the  only  rule  is  to  divide  all  soft  tissues  that  stand  02tt  tensely  and 
revent  rectification. 

Tenotomy. — Tendons  and  ligaments  should  be  divided  subcutaneously. 
L  small  puncture  is  made  in  the  skin  with  a  tenotome  opposite  the  proposed 
eat  of  section  (which,  other  things  being  equal,  is  the  spot  at  which  the 
3ndon  is  thinnest  and  stands  out  most  prominently)  ;  and  either  the  same 
astrument  or  a  similar  one  with  a  blunt  point  is  passed  with  its  blade  on 
lie  flat  behind  the  tendon  (as  a  rule)  while  the  assistant  holds  the  limb 
1  such  a  way  as  to  relax  the  structures  to  be  divided.  As  soon  as  it  has 
assed  a  sufficient  depth,  the  blade  is  rotated  through  a  quarter  of  a  circle 
nd  the  cutting  edge  brought  against  the  tough  fibrous  tissue,  the  assistant 
leanwhile  changing  the  position,  flexing  or  extending  as  the  case  may  be 
D  as  to  make  everything  tense.  Then,  with  a  gentle  backward  and  forward 
lovement,  the  fibres  are  cut  through  in  successive  layers,  givhig  a  kind  of 
risp  sensation  to  the  hand,  until  the  resistance  gives  way.  The  separation 
bould  be  distinctly  felt,  but  there  should  be  no  jerk,  for  fear  of  sending  the 
nife  through  the  skin.  As  a  precaution  the  finger  of  the  other  hand  should 
e  pressed  upon  the  surface  in  order  that  the  presence  of  the  blade  may  be 
etected  as  the  skin  is  approached. 

In  other  cases,  if  it  is  close  to  the  insertion  of  the  tendon,  the  knife  is 
assed  between  it  and  the  skin  and  the  division  practised  in  the  opposite 
irection.  Recently  the  plan  of  open  section  has  been  advocated  on  the 
:round  that  it  is  more  thorough  and  complete  without  being  more  danger- 
us ;  but  it  is  questionable  whether  the  supposed  advantage  this  possesses  is 
ufficient  compensation  for  the  time  the  wound  takes  in  healing,  even  if 
here  is  no  more  risk. 

Wounds  inflicted  with  a  tenotomy  knife  are  dusted  over  with  a  little 
odoform  and  covered  with  a  piece  of  lint  or  cotton-wool  and  a  bandage.  As 
rule  their  site  can  hardly  be  detected  on  the  fourth  day,  and  suppuration  is 
nknown.  The  tendon  unites,  like  all  other  tissues,  by  the  organisation  of 
ascular  granulaiion-tissue,  springing  chiefly  from  the  sheath  and  the  tissues 
round  ;  itself  contains  so  few  blood-vessels  that,  like  compact  bone,  it  takes 
t  first  but  little  share  in  the  proceeding  ;  after  a  time  it,  too,  becomes 
lore  vascular,  and  then  the  tissue  that  lies  between  the  ends  slowly  shapes 
self  into  the  fashion  of  the  structures  it  joins,  and  the  tendon  and  its 
leath  are  thoroughly  restored.  It  is  a  matter  of  very  great  importance,  so 
as  the  immediate  treatment  of  talipes  is  concerned,  that  this  process  of 
jpair  is  practically  independent  of  the  distance  between  the  ends,  so  long 
5  it  is  not  extreme. 

The  central  and  inner  parts  of  the  plantar  fascia  often  require  di\asiou, 
lifetimes  in  more  places  than  one  :  it  is  best  accomplished  by  slipping 
le  tenotome  between  the  skin  and  the  fascia  and  cutting  towards  the  deeper 
ructures.  The  tendinous  part  of  the  abductor  hallucis  may  be  cut  at  the 
me  time  by  introducing  the  tenotome  just  in  front  of  the  inner  tuberosity 
the  OS  calcis  and  cutting  down  to  the  bone. 

The  posterior  tibial,  the  one  that  usually  comes  next,  lies  almost  in  the 
id-point  (from  front  to  back)  of  the  leg,  just  above  the  internal  malleolus. 
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Here  it  can  be  easily  divided  by  making  a  puncture  with  a  sharp-pointed 
tenotome  right  down  to  the  tibia,  withdrawing  it,  and  passing  a  blunt-pointed 
one  along  its  track  (with  its  blade  parallel  to  the  leg)  imtil  the  posterior  bor- 
der of  the  bone  is  felt.  Then  the  tenotome  is  turned  round,  and  the  tendon 
that  lies  next  to  the  bone,  immediately  behind  it,  divided,  while  the  assistant 
forcibly  everts  the  foot.  If  the  incision  is  carried  a  little  too  far,  the  tendon 
of  the  flexor  longus  digitorum  is  divided  as  well ;  and,  if  farther  still,  the 
posterior  tibial  artery.  The  hfemorrhage  may,  however,  always  be  stopped 
by  means  of  a  pad  and  a  bandage. 

In  Syme's  operation  the  tendon  of  the  posterior  tibial  is  divided  just 
behind  its  insertion  into  the  scaphoid,  below  and  in  front  of  the  internal 
malleolus,  against  the  bone ;  and  if,  as  in  many  cases  of  club-foot,  the 
anterior  and  middle  bands  of  the  internal  lateral  ligament  require  section 
as  well,  preference  should  be  given  to  this. 

The  anterior  tibial  presents  much  less  difficulty,  as  it  can  always  be  felt 
in  cases  of  club-foot  standing  out  distinctly.  The  points  usually  selected  are 
either  immediately  above  its  insertion,  cutting  down  on  to  the  bone :  or  higher 
up  where  it  is  prominent  on  the  inner  side  of  the  front  of  the  ankle-joint. 

The  tendo  Achillis  (unless  the  case  is  equinus  without  varus,  or  with  only 
the  appearance  of  it)  should  be  left  until  the  foot  is  in  a  perfectly  unfolded 
condition,  in  a  right  line  with  the  leg.  As  soon  as  this  is  accomphshed  it 
may  be  divided  and  the  foot  brought  up. 

The  usual  point  is  opposite  the  narrowest  part  of  the  tendon,  not  more 
than  an  inch  above  its  insertion,  in  an  infant.  The  foot  is  held  by  an  assis- 
tant (the  patient  lying  on  the  face)  in  a  position  of  moderate  plantar  flexion ; 
a  puncture  is  made  with  a  sharp  tenotome  on  one  side  or  the  other,  according 
to  convenience,  and  the  blade  of  the  instrument  (parallel  to  the  limb)  pushed 
on  until  it  can  be  felt  under  the  skin,  upon  the  opposite  side.  It  is  then 
turned  round,  the  foot  bent  up  towards  the  front  of  the  leg  to  make  the 
tendon  tense  ;  a  finger  of  the  left  hand  placed  on  the  skin  over  it ;  and  the 
fibres  gently  divided  rather  by  the  pressure  of  the  blade  than  anything  else. 
Care  must  be  taken  that  there  is  no  jerk  at  the  end. 

Division  of  the  ligaments. — Recently  Parker  and  others  have  strongly 
advocated  division  of  all  resisting  bands,  especially  the  shortened  and  rigid 
ligaments  on  the  inner  side  of  the  foot.  A  curved  tenotome  with  a  short 
cutting  edge  is  entered  just  in  front  of  the  anterior  border  of  the  internal 
malleolus,  passed  carefully,  flatwise,  between  the  ligaments  and  the  skin  ;  and 
then  by  a  gentle  sawing  action  made  to  divide  everything  down  to  the  bone. 
The  foot  must  be  rotated  out  by  an  assistant,  so  as  to  separate  the  malleolus 
as  far  as  possible  from  the  sustentaculum  tali  and  the  scaphoid.  The  same 
instrument  is  then  gently  pushed  forwards,  close  to  the  bone,  on  the  plantar 
aspect,  so  as  to  divide  the  calcaneo-scaphoid  ligament,  and  the  tendon  of 
the  posterior  tibial.  The  long  and  short  plantar  bands  are  cut  through 
from  the  outer  side.  A  straight  tenotome  is  passed  in  opposite  the  calcaneo- 
cuboid articulation  (almost,  sometimes,  on  the  sole  of  the  foot),  and  care- 
fully pushed  inwards,  close  to  the  bone,  dividing  the  ligament  as  it  goes. 

After  tenotomy. — Until  recently  it  was  always  recommended  that  when 
the  punctures  were  dressed  the  foot  should  be  carefully  enveloped  vnih  a 
flannel  bandage  and  secured  to  a  light  splint  made  of  flexible  metal,  in  the 
faulty  position.  It  was  feared  that  inflammation  might  set  in,  or  that  the 
ends  of  the  tendons  might  be  so  far  separated  that  union  would  not  take 
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ace  between  tliem.  In  five  or  six  days,  when  the  little  wounds  were  sound, 
e  splint  was  removed  and  an  extending  apparatus  applied  in  order  to 
retch  by  slow  degrees  the  lymph  poured  out  between  the  cut  ends.  Parker, 
)wever,  has  clearly  shown  that  there  is  absolutely  no  foundation  for  this  ; 
at  the  displaced  position  may  be  rectified  at  once  with  perfect  safety ;  and 
at  the  long  and  tedious  plan  of  treatment  previously  followed  may  be  effec- 
p^ely  supplanted  by  a  much  more  rapid  one.  Thomas  employs  a  foot- 
rench,  the  prongs  of  which  are  covered  with  rubber,  for  the  purpose  of 
ducing  deformity  as  rapidly  as  possible. 

If  this  method  of  rapid  reduction  is  adopted  all  the  tendons  and  ligaments 
.at  resist  and  stand  out  when  the  foot  is  brought  into  the  right  position  are 
vided ;  the  punctures  sealed  with  iodoform  and  a  carefully  picked  layer  of 
itton-wool ;  a  flannel  bandage  applied  from  the  toes  ixpwards ;  and  then, 
liile  the  assistant  holds  the  foot  hi  as  good  a  position  as  possible,  a  plaster 
mdage  placed  over  the  whole.  This  is  left  for  a  week  :  at  the  end  of  that 
me  it  is  taken  off,  the  skin  thoroughly  rubbed  and  a  fresh  casing  put  on, 
■essure  being  used  as  before  to  twist  the  foot  outwards  into  the  normal  line, 
he  advantages  of  this  plan  over  the  old  one  are  obvious  at  the  first  glance. 

may  be  commenced  at  once,  within  a  few  days  of  birth,  at  a  time  when 
ly  appliance  such  as  Scarpa's  shoe  or  a  metal  splint  is  practically  out  of  the 
.lestion ;  it  avoids  the  evil  efi'ects  of  local  pressure  upon  the  skin,  which 
ily  too  often,  when  the  older  plan  was  followed,  rendered  it  necessary 
iterrupt  the  treatment  for  days  or  weeks  together  ;  it  is  carried  out  during 
le  period  when  developmental  changes  are  most  active  ;  the  longer  the  case 

left,  the  more  difficult  the  deformity  is  to  rectify  ;  and  it  effects  a  greater 
Jgree  of  improvement  in  weeks  than  the  former  plan  did  in  months.  As  a 
lie,  unless  the  case  is  very  severe,  the  foot  is  practically  unfolded  by  the  end 
f  the  fourth  or  fifth  week. 

Phelps  adopts  the  same  method,  but  divides  everything  in  an  open  wound. 
,n  incision  an  inch  or  two  in  length,  accordmg  to  the  age  of  the  paiient,  is 
lade  downwards  from  just  in  front  of  the  tip  of  the  internal  malleolus,  and 
verything,  tendons,  fascia,  ligaments,  nerves,  and,  if  they  are  in  the  way, 
essels  divided  down  to  the  bone.    Esmarch's  bandage  is  used  and  the  limb 


■10.  K2.— Tin  splint  for  slight  cases  in  infants.    Fig.  ,sy.-Liltlu's  sl.oc  for  sliglit  cases  of  varus. 

•aised  afterwards,  the  wound  being  covered  with  protective  and  enveloped  in 
ibsorbent  dressings.    In  old  cases  the  neck  of  the  astragalus  is  divided  too. 

As  soon  as  the  deformity  is  thoroughly  corrected  the  splints  are  loft  off 
iliu'ing  the  daytime,  and  the  feet  exercised  at  least  twice  a  day,  the  skin  well 
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Fig.  84.— Little's  modification  of 
Scarpa's  shoe  for  talipes. 


rubbed,  the  muscles  kneaded  and  all  the  joints  worked  ;  but  some  appliance 
is  required  at  night  until  the  tendency  to  relapse  has  disappeared— until,  that 
is  to  say,  the  shape  of  the  bones  is  definitely  changed.  For  infants  a  light 
tin  splint  is  sufficient ;  it  consists  of  a  trough  for  the  leg  ;  a  foot -piece  at 
right  angles  with  it,  and  a  little  everted  ;  a  soft  leather  strap  to  keep  the 
ankle  down,  and  two  webbing  ones  to  maintain  the  position  of  the  leg  and 
foot  respectively  (fig.  82).    For  older  children  the  same  appliance  made  of 

stouter  metal,  thin  sheet  iron  for  example,  may 
be  employed,  or  Little's  (fig.  83)  or  Scarpa's 
shoe.  The  latter  is  formed  of  a  leather  slipper 
with  a  leg-iron,and  a  well-padded  leather  strap 
to  fit  round  the  calf.  Opposite  the  ankle  is 
a  cog  and  ratchet  arrangement  in  order  to  alter 
the  angle  as  required  ;  and  attached  to  the 
outer  side  of  the  sole-plate  is  a  metal  spring 
by  which  a  certain  degree  of  eversion  can  be 
secured.  The  foot  is  fixed  in  position  first, 
the  heel  being  held  down  by  a  strap  passing 
over  the  front  of  the  ankle ;  the  calf-piece 
buckled,  and  then  the  sole  plate  brought  to 
the  required  angle  wdth  a  key  (fig.  84). 

In  older  children,  especially  in  those  cases 
which  have  either  never  been  treated  at  all, 
or,  what  is  nearly  equally  bad,  have  been 
allowed  to  relapse,  a  properly  made  boot  with 
an  outside  iron  and  a  calf-piece  must  be  worn  for  a  very  considerable  time 
after  reduction,  often  for  years,  or  the  deformity  is  almost  certain  to  re- 
turn. If  there  is  any  inward  rotation  at  the  Imee,  the  irons  must  be  carried 
up  the  limb  and  fixed  to  a  pelvic  girdle  (with  a  proper  arrangement  of  joints) 
to  prevent  relapse  effectually. 

Tarsectomy. — A  perfectly  hopeless  form  of  club-foot  is  occasionally  met 
with  in  children  and  young  adults.  Tenotomy  has  been  performed  time  after 
time  without  any  permanent  benefit ;  the  bones  are  hopelessly  distorted  and 
peculiarly  hard,  the  ligaments  shortened,  the  muscles  wasted,  and  the  hmb 
comparatively  useless.  For  such  as  these  there  is  no  alternative  but  ampu- 
tation, giving  them  a  stump  to  walk  on  (which  is  better  than  walking  on  the 
dorsum  of  the  foot),  or  tarsectomy,  removal  of  a  portion  of  the  tarsus,  so 
that  the  sole  may  be  brought  down  to  the  ground  again.  Various  forms  of 
this  operation  have  been  devised,  but  the  two  that  answer  the  conditions 
best  are  excision  of  the  astragalus,  and  the  removal  of  a  wedge-shaped 
portion  of  bone  (taken  chiefly  from  the  cuboid  and  those  on  either  side  of  it)  ■ 
from  the  outer  border  of  the  foot. 

Excision  of  the  astragalus  is  performed  through  a  longitudinal  incision 
on  the  outer  side  of  the  foot,  between  the  tendons  of  the  extensor  longus ' 
digitorum  and  the  peroneus  tertius.  The  articulation  between  the  scaphoid 
and  astragalus  is  exposed,  and  the  dorsal  astragalo-scaphoid  ligament  (which 
may  be  much  thickened)  freely  divided.  The  anterior  end  of  the  foot  is  then  |i 
twisted  so  as  to  separate  the  astragalus  from  the  surroimding  bones ;  the , 
anterior  fasciculus  of  the  external  lateral  ligament  of  the  ankle-joint  cut 
through,  and  a  stout,  sharply  curved  hook  with  a  cutting  edge  on  its  concave 
surface  passed  between  the  os  calcis  and  astragalus  until  it  reaches  the! 
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posterior  extremity  of  tlie  interosseous  band.  This  must  be  cut  through  by 
•.steady  traction,  and  then  the  astragalus  is  so  nearly  free  that  it  may  almost 
be  tilted  out  of  its  socket  by  forced  plantar  flexion.  The  wound  is  ti'eated 
in  the  ordinary  manner,  the  foot  being  secured  at  once  at  right  angles  to  the 
leg  with  the  sole  in  the  proper  position. 

Excision  of  a  wedge-shaped  portion  from  the  outer  border  of  the  foot  is 
preferable  if  the  varus  is  the  more  prominent.  An  incision,  convex  down- 
wards, is  made  along  the  outer  border  of  the  foot  from  the  middle  of  the 
metatarsal  bone  of  the  little  toe  to  the  os  calcis ;  the  soft  parts,  tendons, 
«,rteries,  &c.,  are  carefully  lifted  ofl^  from  the  dorsal  surface,  and  the  perontei 
if  possible  pulled  to  one  side.  Then  a  wedge-shaped  mass  of  bone,  corre- 
:sponding  in  size  and  shape  to  the  deformity  that  is  present,  is  removed  with 
^  chisel  or  with  Adams'  saw.  The  base  of  the  wedge  faces  the  upper  and 
•outer  border  of  the  foot ;  the  apex  points  inwards,  while  the  sides  slant  down 
towards  each  other,  so  that  the  under  (plantar)  surface  is  much  smaller  than 
the  upper.  In  actual  practice  the  part  removed  is  rarely  so  geometrical ; 
roughly  it  corresponds  to  the  cuboid  with  a  varying  amount  of  the  neigh- 
bouring bones  ;  the  essential  point  is  that  it  should  be  of  sufficient  size  to 
'«nable  the  foot  to  become  straight  and  lie  flat.  Afterwards  the  wound  is 
thoroughly  cleansed,  drained  if  thought  advisable,  covered  with  an  absorbent 
^antiseptic  dressing,  and  fixed  with  a  plaster  bandage.  How  long  it  should 
be  left  depends  upon  the  patient's  temperature,  and  whether  a  drainage-tube 
has  been  used  or  not. 

Fitzgerald,  in  old  cases,  divides  all  the  tendons,  nicluding  the  tendo  Achillis 
and  deep  ligaments  down  to  the  astragalo-scaplioid  articulation.  He  then 
makes  an  incision  on  the  outer  side  of  the  foot  from  above  downwards  behind 
the  calcaneo-cuboid  articulation,  passes  a  chisel  in  front  of  the  ankle-joint, 
■down  to  the  neck  of  the  astragalus,  divides  this,  the  os  calcis  and  the 
scaphoid  ;  and  forcibly  moulds  and  wrenches  the  foot  into  shape.  A  splint 
with  a  foot-piece  is  used  to  retain  it  in  position  afterwards.  Photographs  of 
the  cases  certainly  show  an  excellent  result. 

These  operations  undoubtedly  enable  the  foot  to  be  brought  into  a  better 
position,  and  are  infinitely  preferable  either  to  amputation  or  to  progression 
upon  the  dorsum  with  the  great  toe  projecting  upwards,  a  condition  not  un- 
common among  relapsed  cases  ;  but  the  necessity  for  them  would  not  arise 
if  they  were  properly  attended  to  in  infancy. 

AcQuiKED  Talipes 

Club-foot,  apparently  resembling  the  congenital  variety,  but  in  reality 
•differing  from  it  in  many  essential  particulars,  may  be  caused  by  infantile 
paralysis,  spasmodic  muscular  contraction,  fibroid  degeneration  of  muscles 
•consequent  on  inflammation  or  injury,  and  cicatrices  following  burns  ;  or, 
•again,  it  may  be  secondary,  as  when  talipes  equinus  develops  in  hip  disease 
•owing  to  the  shortening  of  the  limb.  Of  these  the  most  important  and  the 
xaost  common  is  the  first. 

1.  Talipes  due  to  Infantile  Paralysis 

In  congenital  club-foot  the  essential  lesion  is  an  arrest  of  development ; 
the  bones,  ligaments,  fascitc  and  muscles  all  take  part  in  it.  Li  talipes  due 
to  mfantile  paralysis  the  muscles  alone  are  in  fault  at  first,  the  bones  are 
well  developed,  the  fasci;e  and  the  ligaments  are  not  tense,  the  sole  cause  is 
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the  loss  of  power  of  one  or  more  muscles  or  groups  of  muscles.  Secondary 
changes,  however,  take  place  in  this  (unless  means  are  taken  to  prevent 
them)  just  as  they  do  in  the  congenital  form.  The  opposing  groups  of 
muscles,  having  lost  their  antagonists,  gradually  become  shortened  and  rigid; 
the  bones  from  constant  pressure  become  altered  in  shape,  and  even  some- 
times the  ligaments  contract  (possibly  owing  to  local  inflammation,  for  as  a 
rule  they  remain  quite  lax  in  other  joints).  The  result  is  that,  although  the 
diagnosis  between  the  two  varieties  is  exceedingly  easy,  so  long  as  the  case  is 
recent  (in  the  one  the  foot  can  be  placed  at  once  iii  its  natural  position,  in 
the  other  it  cannot),  it  may  become  difficult  in  the  later  stages,  unless  there 
is  a  history  of  the  deformity  having  been  present  at  birth.  Other  symptoms 
of  infantile  paralysis  render  it  of  course  practically  definite  ;  if  the  limb  is  cold 
and  wasted,  liable  to  chilblains,  and  smaller  than  the  other  in  all  its  dimensions, 
the  question  may  be  regarded  as  settled ;  but  the  presence  of  one  complaint 
cannot  logically  be  regarded  as  conclusive  proof  of  the  absence  of  another. 

Varieties. — These  are  the  same  as  in  the  congenital  form,  but  there  are 
certain  points  of  difference.  Talipes  equinus,  for  example,  often  occurs  by 
itself;  indeed  it  is  the  most  frequent  of  all,  though  mixed  and  irregular  forms 
are  not  uncommon.  Every  grade  is  met  with,  from  paralysis  of  all  the 
muscles  of  the  limb  with  extreme  distortion,  to  a  loss  of  power  that  is  scarcely 
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Fig.  85. — Talipes  equinus. 

perceptible  and  confined  perhaps  to  a  few  fibres  of  a  single  muscle.  As  a  rule 
it  comes  on  about  the  second  year,  but  it  may  not  occur  until  much  later ; 
on  the  other  hand,  in  cases  of  rickets,  it  may  be  present  before  the  child 
begins  to  walk,  so  that  the  defect  is  often  believed  by  the  parents  to  have 
been  present  at  birth  (fig.  85). 

Talipes  equinus  results  from  paralysis  of  the  extensors  on  the  front  of 
the  leg.  If  all  are  involved  equally  the  foot  remains  straight ;  if  the  tibialis 
anticus  retains  any  power  the  inner  side  is  raised  and  the  sole  looks  inwards. 

In  the  worst  form  of  infantile  paralysis,  when  the  loss  of  power  is  complete, 
the  whole  foot  drops  forwards,  the  heel  becomes  almost  vertical,  and  the 
astragalus  rolls  forwards  from  under  the  tibia  until  the  dorsum  drags  along; 
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the  ground.  The  whole  extremity  is  atrophied  and  cold,  the  bones  fail  to 
grow,  the  skin  is  constantly  liable  to  chilblains,  and  chronic  ulcers  make 
their  appearance  every  winter.  If  the  gastrocnemius  escapes  the  heel  is 
dragged  up  and  after  a  time  becomes  fixed,  with  usually  a  certain  degree  of 
varus,  owing  to  the  natural  tendency  of  the  foot  to  assume  that  position  when 
at  rest.  Nearly  always,  however,  when  the  mischief  is  so  extensive  as  to 
involve  all  the  muscles  on  the  front,  the  gastrocnemius  and  the  deep  flexors 
suffer  too,  not  perhaps  so  severely,  and  the  paralysis  being  general,  fixed 
displacement  does  not  follow. 

In  those  not  quite  so  bad  when  the  loss  of  power  in  the  anterior  muscles 
is  only  partial,  the  chief  displacement  usually  occurs  at  the  mid-tarsal  joint, 
the  ankle  itself  being  less  affected.  The  scaphoid  and  cuboid  are  drawn 
doTOwards  and  backwards,  and  the  head  of  the  astragalus  is  left  projecting 
on  the  dorsum  almost  uncovered.  After  a  time  this  becomes  permanent,  the 
hgaments  and  fascia  on  the  plantar  surface  shortening  and  growing  rigid.  In 
some  instances  the  sole  of  the  foot  is  so  much  contracted  that  the  anterior 
half  is  almost  if  not  quite  at  right  angles  with  the  posterior,  the  heel  is  raised 
completely  oft"  the  ground,  and  the  weight  borne  on  the  ends  of  the  meta- 
tarsal bones.  In  others,  probably  when  the  interossei  and  the  short  flexors 
of  the  great  and  little  toes  are  involved, 
this  is  associated  with  a  peculiar  claw- 
Uke  condition  of  the  foot,  the  proximal 
phalanx  being  over-extended,  the  distal 
ones  flexed. 

In  the  milder  forms  when  the  paraly- 
sis is  temporary  only  (as  after  diphtheria) 
the  distortion  is  very  slight ;  the  heel  is 
merely  a  little  raised,  and  the  sole  of  the 
foot  a  little  shortened  [talipes  arcnatus) ; 
but  if  it  continues  long  enough  for  con- 
traction of  the  fascia  to  take  place  [talipes 
plantaris)  it  may  prove  the  source  of 
great  inconvenience ;  the  gait  is  awkward, 
there  is  great  pain  on  standing,  corns 
form  beneath  the  metatarsals,  reflex 
muscular  spasm  is  not  uncommon,  and 
active  exercise  is  very  difficidt.  The 
diagnosis  can  be  made  at  once  by  com- 
paring the  impression  left  after  standing 
with  that  of  the  opposite  foot ;  the  arch 
is  shorter,  very  much  less  of  the  sole 
comes  into  contact  with  the  ground,  and  the  outer  part  of  the  tread  in  parti- 
cular is  narrowed.  In  long-standing  cases  the  contracted  bands  can  be  felt 
standing  out  on  the  inner  side  of  the  sole. 

Analogous  deformities  are  caused  by  paralysis  of  other  groups.  Talipes 
calcaneus  is  due  to  loss  of  power  over  the  muscles  of  the  calf  (fig.  86) ;  valgus 
is  said  to  occur  when  the  tibials  are  aft'ected,  and  compound  forms  if  more 
than  one  group  is  weakened.  Very  often  these  are  rendered  still  more  compli- 
cated by  secondary  displacements  caused  by  attempts  at  progression.  Thus 
mversion  and  rotation  may  occur  to  such  an  extent  in  talipes  equinus  that  a 
condition  closely  similar  to  true  varus  is  produced,  the  foot  being  displaced 
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aterally  to  compensate  for  the  want  of  flexion.  In  other  instances  valgus 
bllows,  but  as  a  rule  these  additional  deformities  can  be  recognised  as  such 
3y  examining  the  foot  when  lifted  from  the  ground  ;  as  soon  as  the  weight  of 
;he  body  is  taken  oft"  it  drops  of  itself  into  the  straight  line. 

Treatment. — This  is  entirely  dift'erent  from  that  of  congenital  talipes, 
md  depends  upon  the  grade  of  paralysis  and  the  extent  to  which  deformity 
lias  taken  place  already. 

In  the  slighter  cases,  in  which  the  power  over  one  or  more  groups  of 
muscles  is  impaired  without  being  lost,  an  attempt  must  be  made  to  improve 
the  nutrition  of  the  part  and  compensate  for  what  is  lost  by  educating  and 
developing  all  that  is  left.  Warm  clothing,  douching  twice  a  day  with  cold 
water,  salt  baths,  friction,  massage,  pinching,  galvanism,  passive  motion, 
manipulation,  suitably-devised  gymnastics,  everything,  in  short,  is  advisable 
that  can  in  any  way  improve  the  circulation  through  the  part,  or  strengthen 

the  residue  of  the  muscles.  If  this  can 
be  done  deformity  can  be  prevented. 

If,  however,  the  whole  of  one  muscle 
is  destroyed  its  action  must  be  sup- 
planted by  a  mechanical  contrivance. 
The  simplest  is  a  rubber  accumulator  as 
suggested  by  Barwell.  A  thin  piece  of 
sheet  lead  or  poroplastic  felt  is  fastened 
to  the  limb,  on  the  anterior  surface  of 
the  leg,  for  example,  in  varus ;  a  soft 
piece  of  leather  is  adjusted  round  the 
foot  (held  in  position,  if  it  has  a  tendency 
to  slip,  with  some  emplastrum  plumbi, 
or  emplastrum  ferri) ;  a  tape  is  fastened 
on  to  this  so  that  it  shall  descend  on  the 
inner  side  of  the  foot,  pass  under  the  sole, 
and  ascend  again  on  the  outer  side  ;  and 
this  is  connected  to  the  splint  with  a 
rubber  band  of  suitable  strength.  For 
equinus  it  is  even  simpler,  as  the  whole 
apparatus  can  be  fixed  to  a  boot  with 
side  supports  maintaining  a  calf  band 
immediately  below  the  knee.  Each  case 
naturally  requires  a  separate  plan ;  but 
if  the  defect  is  a  simple  one,  and  per- 
manent shortening  has  not  yet  occurred, 
Fig.  87.— Barwell's  shoe.  some  contrivance  of  this  kind  can  often 

be  devised  to  enable  the  patient  to  get 
about  with  comfort  and  maintain  the  condition  of  the  other  muscles  and  of 
the  rest  of  the  limb  unimpaired  (fig,  87). 

In  the  worst  cases,  in  which  it  is  not  so  much  one  muscle  or  even  one 
group  that  is  affected,  but  every  one,  and  in  which  the  circulation  is  defec- 
tive, the  bones  small  and  light,  the  skin  cold,  even  in  midsummer,  and  the 
joints  almost  like  flails,  the  same  plan  may  be  tried,  and  sometimes,  even  in 
the  most  1:  Dpeless  cases,  an  immense  amount  of  improvement  is  efi'ected  by 
ceaseless,  untiring  perseverance ;  but  more  often  it  means  that  the  limb  is 
almost  useless,  except  as  a  support  in  the  narrowest  sense  of  the  term,  and 
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that  some  contrivance  must  be  devised  to  enable  it  to  act  as  such.  The 
partieuhir  variety  and  the  height  along  the  limb  to  which  it  must  be  carried, 
naturally  vary  with  each  case.  A  boot  with  outside  and  inside  supports 
and  a  calf  band  may  be  sufficient  in  the  slighter  ones  ;  but  in  the  majority 
it  is  necessary  to  carry  the  apparatus  at  least  up  to  the  thigh,  and  not  un- 
frequently  up  to  the  pelvis,  with  joints  suitably  arranged,  and  stops  so  that 
the  limb  can  be  bent  underneath  while  sitting  down.  The  weight,  of  course, 
is  considerable  ;  the  nutrition  of  the  limb,  used  merely  as  the  central  pillar 
of  a  mechanical  support,  does  not  improve  ;  and  as  the  patient  grows  older 
the  tendency  to  the  formation  of  chronic  ulcers  not  unfrequently  becomes  so 
marked  that  amputation  is  preferred.  The  flaps,  as  a  rule,  heal  well,  but  slowly. 

If  the  patient  is  not  seen  until  deformity  has  already  appeared,  steps 
must  be  taken  to  rectify  it  by  tenotomy  and  mechanical  extending  appliances. 
Thus,  in  the  simplest  form  of  talipes  equinus,  where  the  arch  of  the  foot  is 
exaggerated,  the  tread  narrowed,  and  standing  painful,  relief  may  be  obtained 
almost  at  once  by  dividing  the  contracted  bands  in  the  plantar  fascia.  In 
all  cases,  however,  of  paralytic  talipes  it  is  advisable  to  exercise  great 
discretion  in  the  matter  of  tenotomy,  or  the  already  weakened  limb  may 
become  still  worse. 

*  2.  Talipes  due  to  Muscitlar  Bigidifj/ 

What  is  known  as  '  spastic  rigidity '  of  the  muscles  of  the  lower  limb 
(and  occasionally  of  the  whole  body)  is  sometimes  present  at  or  shortly  after 
birth,  connected,  in  all  probability,  either  with  defective  development  of  the 
nerve-centres,  or  with  injury  sustained  during  parturition  ;  hnt  the  deformities 
to  which  it  gives  rise  are  rarely  limited  to  the  feet ;  and  even  when  they  are, 
they  present  but  a  remote  resemblance  to  ordinary  talipes. 

Tonic  shortening  of  the  gastrocnemius  (the  so-called  right-angled  con- 
traction of  the  tendo  Achillis)  is  not  infrequent  as  a  consequence  of  prolonged 
confinement  with  the  foot  pointing  forwards,  whether  it  is  due  to  a  badly  set 
fracture  or  to  the  pressure  of  the  bedclothes  in  the  course  of  some  exhausting 
illness,  such  as  typhoid  fever.  It  can  be  recognised  at  once  by  pressing  the 
knee  well  back  while  the  leg  is  extended ;  and  though  it  does  not  appear 
serious,  it  causes  a  very  considerable  degree  of  lameness  in  walking,  and 
not  infrequently  ends  in  grave  deformity.  The  movement  that  cannot 
take  place  at  one  joint  must  take  place  at  another  ;  and  the  arch  of  the 
foot  gradually  gives  way  until  a  condition  closely  resembling  ordinary  flat- 
foot  is  produced  ;  the  head  of  the  astragalus  and  the  scaphoid  sink  together, 
and  in  some  extreme  cases  the  inner  border  of  the  foot  becomes  convex. 
Sometimes,  on  the  other  hand,  especially  in  those  instances  in  which  no 
attempt  at  walking  is  made,  the  foot  is  twisted  into  a  shape  resembling 
varus,  the  natural  position  it  assumes  when  at  rest  ;  but  it  rarely  happens 
that  this  is  permanent  unless  there  is  at  the  same  time  paralysis  of  the 
extensors. 

In  every  case  of  fracture  the  foot  should  be  carefully  kept  at  a  right 
angle  througliout ;  if  the  toes  are  allowed  to  point,  seri -us  disablement  may 
be  produced  before  it  is  noticed  ;  and  attention  should  be  paid  to  this  in 
cases  of  exhnusting  illness  ;  the  bedclothes  should  not  be  allowed  constantly 
to  weigh  the  feet  down.  If  it  is  present  already  it  can  usually  be  cured  by 
massage,  pd  sive  motion,  and  the  use  of  an  extendmg  rubber  band;  but 
occasionally  i  fsnotomy  is  required. 
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Flat-Foot 

The  antero-posterior  arch  of  the  foot  is  maintamed  partly  by  Hgaments, 
partly  by  muscles;  the  former  are  the  inferior  and  external  calcaneo- 
scaphoid,  and  the  anterior  fasciculus  of  the  internal  lateral  of  the  ankle-joint ; 
the  latter,  the  tibiahs  anticus,  the  flexors  of  the  toes,  and  especially  the 
peronteus  longus,  which  passes  hke  a  strap  across  it,  and  prevents  the  anterior 
pillar  slipping  forwards  when  the  weight  of  the  body  rests  upon  it.  ^ 

Cause. — Neither  ligaments  nor  muscles  are  capable  of  maintaining  the 
arch  of  the  foot  by  themselves  ;  the  combination  is  essential.  Some  of  the 
worst  cases  of  fiat-foot  follow  Pott's  fracture  when  the  internal  lateral  liga- 
ment of  the  ankle-joint  is  torn ;  while,  on  the  other  hand,  it  is  often  the 
result  of  loss  of  power  in  some  of  the  muscles ;  the  rest  become  tired  out, 
and  the  ligaments  which  are  not  calculated  to  stand  a  persistent  strain,  yield 
and  give  way  under  the  weight. 

Independently  of  accidents,  it  may  occur  in  infancy,  at  puberty,  or  in 
adult  life.  At  birth  tlie  arch  has  hardly  any  existence  ;  it  only  becomes 
perfect,  hke  the  curves  of  the  spine,  when  the  muscular  system  becomes 
active,  and  if,  from  rickets  or  any  other  cause  in  early  childhood,  the  time 
at  which  this  takes  place  is  much  delayed,  the  development  of  the  arch  is 
seriously  impaired.  It  is  probable  that  in  this  matter  rickets  is  of  unusual 
importance  ;  although  the  change  is  not  so  obvious  there  can  be  little  doubt 
that  the  osseous  nuclei  in  the  tarsus  are  affected  in  the  same  way  as  those 
elsewhere,  and  that  the  shape  of  the  bones,  especially  when  the  rickety 
period  is  prolonged,  may  be  permanently  altered,  rendering  subsequent  de- 
velopment imperfect.  It  is  not  uncommon  to  find  every  single  member  of 
a  family  flat-footed  from  early  childhood. 

The  form  of  flat-foot  that  occurs  at  puberty  is  still  more  common,  and  is 
nearly  always  associated  with  genu  valgum  and  lateral  curvature  of  the 
spine.  The  causes  of  the  three  deformities  are  the  same,  and  naturally  they 
usually  occur  together.  The  strength  of  the  bones  and  ligaments  is  depen- 
dent upon  the  perfection  of  muscular  development  ;  at  puberty,  if  growth 
is  rapid,  the  weight  of  the  bgdy  becomes  too  great  for  its  strength,  the 
muscles  give  way,  the  strain  falls  upon  the  ligaments,  which  are  already 
weak  and  lax,  and  deformity  follows,  either  in  the  feet,  the  knees,  or  the 
spine,  or  in  all  three  together.  At  first  the  bones  are  unaffected,  but  in  a 
very  little  while  they  become  altered  in  shape,  and  then,  short  of  operation, 
the  condition  is  permanent.  When  the  food  is  poor,  the  hours  of  labour 
long,  and  the  patient  kept  standing  without  a  rest  the  whole  time,  deformity 
is  exceedingly  rapid. 

In  adults,  flat-foot  rarely  occurs  except  as  a  result  of  accident  (Pott's 
fracture),  of  rheumatism  (gonorrhoeal  or  not),  or  of  some  illness  that  seriously 
affects  the  strength  of  the  muscles,  such  as  diphtheria  or  typhoid  fever.  I 
have  known  it  result  from  a  violent  blow  on  the  upper  part  of  the  fibula 
injuring  the  peronsei,  either  directly  or  through  their  nerve-supply. 

Symptoms. — The  alteration  in  shape  is  characteristic.  The  astragalus 
slowly  sinks  forwards,  slipping  as  it  were  off  the  sustentaculum,  which  sinks 
with  it ;  the  scaphoid  is  displaced,  or  even  partially  dislocated,  the  axis  of 
the  OS  calcis  is  no  longer  directed  upwards,  the  inner  side  of  the  foot  is 
lengthened,  and  when  the  patient  rests  his  weight  upon  it  the  whole  of  it 
touches  the  ground.  In  the  worst  cases  the  outer  edge  is  a  little  raised  and 
everted,  and  the  peronsei  tendons  stand  out  like  rigid  cords. 
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In  the  rheumatic  and  gonorrhosal  forms  the  pain  is  intense  ;  in  the 
ordinary  one  that  occurs  at  puherty,  the  foot  is  perfectly  easy  of  a  morning  ; 
the  muscles  are  rested  then  and  can  do  their  work.  By-and-by,  however, 
they  become  tired,  the  strain  falls  upon  the  ligaments,  and  the  pain  as  they 
stretch  grows  more  and  more  severe.  It  ceases  at  once  if  the  foot  is  raised 
from  the  ground.  Sometimes  in  these  cases,  when  the  strain  is  kept  up 
continuously,  there  is  a  considerable  degree  of  inflammation,  and  the  astraga- 
lus and  scaphoid  may  even  become  ankylosed.  More  often  the  arch  sinks 
completely  down,  and  then  the  pain  subsides  ;  the  weight  is  borne  by  the 
bones  directly,  and  there  is  no  more  stretching. 

In  many  instances  the  foot  is  perfectly  flat,  even  when  there  is  no  weight 
resting  iipon  it  ;  in  doubtful  cases  it  is  advisable  to  let  the  patient  stand  for 
a  moment  with  his  feet  just  wetted  upon  a  sheet  of  coloured  blotting-paper  ; 
the  surface  that  comes  into  contact  with  the  ground  when  his  weight  bears 
upon  the  arch  can  be  seen  at  a  glance. 

Treatment. — In  the  early  stages  of  the  deformity,  while  the  arch  still 
persists,  much  may  be  done  by  means  of  massage,  cold  sponging  and  tiptoe 
exercises.  The  nutrition  of  the  muscles  improves,  and  if  long  standing  and 
fatigue  are  avoided,  the  cure  is  often  permanent.  The  heel  of  the  boot  should 
in  all  cases  be  deeper  upon  the  inner  side  than  the  outer,  as  recommended 
by  Thomas,  of  Liverpool. 

If  the  arch  is  already  lowered,  and  the  patient's  occupation  cannot  be 
■changed,  cure  is  practically  hopeless ;  the  cause  continues  and  the  effect 
will  grow  worse.  Belief,  however,  may  be 
obtained  by  wearing  properly  contrived  sup- 
ports. In  the  slighter  cases,  a  valgus  pad 
made  of  rubber,  or,  if  this  is  too  hard,  of 
leather  stuffed  Vt^ith  horsehair,  may  be  fixed 
inside  the  boot.  The  heel  should  be  broad 
and  low,  the  waist  fairly  rigid,  and  ample 
space  allowed  in  front.  The  pressure  must, 
it  is  true,  act  to  a  certain  extent  injuriously 
upon  the  tissues  in  the  concavity,  but  it  is  a 
choice  between  two  evils. 

In  worse  cases,  when  the  foot  remains 
flat,  even  though  no  weight  is  resting  upon 
it,  this  is  not  enough  ;  however  well  made 
the  boot,  the  foot  is  sure  to  rotate  in  it,  and 
the  only  way  to  make  it  secure  is  by  means 
of  an  outside  iron.  The  lower  end  of  this  is 
let  into  the  heel ;  opposite  the  ankle  it  is 
jointed,  and  above  it  is  fastened  by  a  band 

round  the  calf.   A  triangular  piece  of  leather         fiu.  as.— w^alsham's  shoe, 
is  sewn  inside  the  boot,  on  its  outer  border, 

so  that  it  passes  under  the  sole  of  the  foot,  beneath  the  astragalo-scaphoid 
articulation,  up  the  inner  side,  through  a  slit  in  the  uppers,  and  is  buckled 
to  the  iron.  Or  a  rubber  band  is  used  in  the  same  way,  after  Walsham's 
plan  (fig.  88).  For  a  time  at  least  this  gives  relief;  and  if  tiptoe  exercise  is 
diUgently  practised,  after  some  months  there  may  be  distinct  improvement. 

When  the  pain  is  very  great,  and  the  peronsei  tendons  are  tense,  this 
cannot  be  carried  out  at  first.    The  foot  must  be  rested  and  raised,  until  the 
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tenderness  has  subsided  ;  then  the  patient  is  placed  under  an  anaesthetic^ 
all  the  joints  worked  and  wrenched  to  their  full  extent,  and  the  foot  brought- 
into  the  best  possible  position  by  forced  inversion,  combined  with  direct 
pressure  upon  the  scaphoid.  This  position  is  maintained  for  a  week  or  ten 
days  by  means  of  a  plaster  bandage,  and  then  the  process  is  repeated  until 
something  like  an  arch  is  restored.  The  peronasi  tendons  should  not  be 
divided  if  it  can  possibly  be  avoided. 

Li  some  of  those  that  are  worse  still  tarsectomy  and  other  similar  opera- 
tions are  recommended.  The  head  of  the  astragalus  has  been  excised  (Stokes) 
and  the  foot  forcibly  adducted.  The  astragalo-scaphoid  articulation  has  been 
opened  freely,  sufficient  bone  removed  to  enable  the  arch  to  be  restored,  and 
the  two  bones  drilled  and  fixed  with  a  couple  of  ivory  pegs  passed  through 
them  (Ogston)  ;  and  the  scaphoid  has  been  excised  by  others.  It  is  possible- 
that  in  some  cases  in  which  there  is  persistent  pain  these  operations  may  be 
of  some  use  ;  they  undoubtedly  restore  the  shape  of  the  arch,  although  it  i& 
probable  that  bony  ankylosis  always  occurs  (in  Ogston's  this  is  partly  the 
object) ;  but  seeing  that  they  can  only  be  recommended  for  extreme  cases,  and 
that  these  have  for  the  most  part  already  passed  the  painful  stage,  the  number 
for  which  they  are  advisable  is  very  small.  When  the  arch  has  once 
become  flat,  so  that  the  inner  border  of  the  foot  rests  upon  the  ground,  the 
gait  is  very  ungainly  it  is  true,  but  the  inconvenience  rarely  is  sufficient  to 
recommend  an  operation  which  practically  must  lay  the  patient  up  for  many 
months. 

Deformities  of  the  Toes 
Hammer-Toe 

This  name  has  been  given  to  a  peculiar  deformity  which  affects  the  second 
toe  in  particular,  but  sometimes  all.  The  first  phalanx  is  retracted  at  the 
metatarso-phalangeal  articulation,  the  second  is  flexed  at  right  angles  to  the 
first,  and  the  third  bent  so  that  its  true  extremity  is  directed  downwards.  In 
the  earlier  stages  of  the  disease  the  parts  can  be  placed  in  the  normal  position 
without  difficulty,  but  after  a  little  while  the  ligaments  contract  and  the  dis- 
placement is  permanent,  the  first  phalangeal  joint  becoming  rigid,  as  a  rule, 
before  the  metatarso-phalangeal  one. 

The  cause  of  this  deformity  is  unknown  in  most  cases.  It  is  not  unfre- 
quently  congenital  and  even  hereditary  ;  usually  it  is  symmetrical  and  often 
confined  to  the  second  toe.  It  may  be  associated  with  the  slighter  forms  of 
tahpes  equinus  (talipes  arcuatus  and  plantaris)  and  caused  by  contraction  of 
the  plantar  fascia  ;  or  the  rest  of  the  foot  may  be  absolutely  normal.  That 
it  can  be  produced  by  wasting  of  the  interossei  there  is  no  doubt,  as  it  is  not 
unfrequently  seen  in  cases  of  progressive  muscular  atropliy :  these  muscles 
flex  the  metatarso-phalangeal  articulation  and  extend  the  other  two,  and  when 
they  alone  are  paralysed  the  various  segments  naturally  assume  the  opposite 
position.  In  the  vast  majority  of  instances,  however,  no  evidence  of  paralysis 
is  present.  The  lower  part  of  the  lateral  hgaments  of  the  first  phalangeal 
joint  is  always  much  shortened  and  contracted,  and  it  h;is  been  suggested 
that  the  deformity  is  due  to  chronic  inflammation  beginning  in  this  articula- 
tion ;  but  it  is  equally  possible  that  the  change  is  a  secondary  one,  caused 
by  permanent  fixation  in  an  unnatural  position.  The  ch  ;.uges  in  the  other 
structures  of  the  joint,  no  doubt,  are  secondary.    Whether  it  can  be  caused 
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ill-fitting  boots  is  equally  uncertain ;  it  is  probable  they  aggravate  the 
deformity,  but  as  it  is  occasionally  present  at  birth  (though  it  more  frequently 
develops  at  puberty),  and  as  it  is  not  more  common  in  one  class  of  life  than 
another,  hospital  patients  suffering  as  frequently  as  those  in  a  better  station, 
the  influence  they  possess  is  doubtful. 

Treatment. — In  the  slighter  cases,  in  which  contraction  has  not  yet 
taken  place,  rehef  may  be  obtained  by  wearmg  suitable  boots,  sufficiently 
broad  in  front,  with  low  heels,  and  by  massage  and  friction.  If  this  does  not 
succeed  an  attempt  may  be  made  to  keep  the  toes  extended  by  means  of  a 
metal  sole-plate,  worn  at  night,  and  as  long  during  the  day  as  practicable. 
The  portion  that  comes  under  the  toes  is  provided  with  slits  through  which 
little  elastic  and  leather  bands  are  passed,  so  as  to  draw  the  toes  down  ;  or 
the  plate  may  be  double,  one  part  above  the  foot  and  the  other  below,  with 
little  screws  and  pads  so  that  direct  pressure  can  be  exerted  upon  the  joints 
cm  above. 

In  most  cases,  however,  the  time  for  such  simple  remedies  as  this  is 
Iready  past.     The  contraction  of  the  ligaments  and  fascia  is  too  rigid 
admit  of  gradual  extension,  and  the  toes  are  distorted  and  deformed 
vith  callosities.    The  choice  then  lies  between  division  of  the  lateral  liga- 
nents,  excision  of  the  proximal  end  of  the  offending  phalanx,  and  amputation. 

these  the  second  is  the  only  one  that  holds  out  a  definite  prospect  of  relief 
vithout  risk  of  relapse  and  without  the  mutilation  involved  in  amputation, 
ubcutaneous  section  of  the  lateral  ligaments,  however,  is  such  a  simple 
iroceeding  and  lays  the  patient  up  for  such  a  short  time  that  it  may 
easonably  be  tried  first. 

Deformities  of  the  Great  Toe 

(a)  Hallux  flexus. — This  deformity,  described  by  Davies-Colley,  closely 
sembles  hammer-toe  in  many  respects.     It  occurs  under  the  same  con- 
itions ;  it  is  apparently  not,  like  hallux  rigidus,  dependent  upon  flat-foot, 
nd  it  usually  develops  at  puberty ;  but  the  metatarsophalangeal  joint  is 
exed  instead  of  being  over-extended,  and  the  toe  is  wholly  bent  do-svnwards, 
that  the  patient  is  compelled  to  walk  upon  the  outer  side  of  the  foot.  The 
ggestion  that  the  difference  is  to  be  accounted  for  by  the  different  develop- 
lent  of  the  great  toe,  the  metatarsophalangeal  joint  corresponding  to  the 
terphalangeal  of  the  others,  is  attractive,  but  probably  not  correct,  as  true 
mmer-toe  is  sometimes  met  with. 

{b)  Hallux  rigidus. — This  name  has  been  given  to  a  peculiar  stiff"  and 
linful  condition  of  the  metatarsophalangeal  articulation.  Considerable 
)ubt  exists  as  to  whether  it  is  not  identical  with  the  former  (although  the 
is  kept  in  a  straight  line  with  the  foot)  ;  it  differs,  however,  in  being 
arly  always  associated  with  flat-foot,  and  probably  dependent  upon  it, 
animation  of  the  joint  being  caused  by  repeated  slight  injury  from  ill- 
ting  boots.    A  similar  condition  is  sometimes  produced  by  osteoarthritis. 
It  is  usually  met  with  at  puberty  and  in  boys  who  have  to  stand  for  many 
urs  together.    In  the  early  stages  there  is  often  a  certain  amount  of 
flammation,  but  it  is  rarely  very  marked  or  prolonged.    Nearly  always  the 
is  cold,  stiff,  and  rigidly  extended,  sometimes'  quite  straight,  sometimes 
th  a  certain  degree  of  valgus.    The  least  attempt  at  flexion  causes  severe 
ui,  and  in  all  but  the  sUghtest  cases  there  is  distinct  enlargement  with 
ping  and  hypertrophy  of  the  articular  ends.    The  nature  of  the  deformity 
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can  often  be  detected  at  once  by  noticing  the  condition  of  the  boot :  the  arch 
is  flat ;  there  is  a  projection  in  front  where  the  toe  presses  against  it,  and 
there  are  no  wrinkles  in  the  leather,  showing  that  the  joint  is  never  used.  jj 
The  treatment  of  this  affection,  like  that  of  hallux  flexus  and  hallux  f 
valgus  is  very  unsatisfactory.    If  seen  in  time  it  may  be  cured  by  restoration  >i 
of  the  arch  of  the  foot,  but  nearly  always  extensive  changes  have  made  their  I 
appearance  in  the  articular  surfaces  before  the  patient  is  aware  of  the  extent  ' 
of  the  mischief.    The  question  then  turns  upon  the  amount  of  pain  ;  if  it  is  ; 
only  slight  a  well-made  roomy  boot  with  a  valgus-pad  may  answer  ;  but  if 
it  is  more  severe,  particularly  if  it  prevents  the  patient  taking  a  fair  amount 
of  exercise,  the  best  plan  of  treatment  is  to  remove  a  sufficient  portion  from 
the  proximal  end  of  the  first  phalanx.    The  same  thing  must  be  done  for 
hallux  flexus. 

(c)  Hallux  valgus. — The  deformity  affects  the  same  joint,  but  the  toe  is, 
bent  outwards,  either  over  or  under  the  others,  until  it  may  be  at  right 
angles  to  its  normal  direction.  This,  there  is  no  doubt,  is  always  due  to  ill- 
fitting  boots.  The  articular  changes  in  the  early  stages  are  the  same  as  in 
hallux  rigidus,  and  in  other  forms  of  chronic  traumatic  arthritis  ;  but  after, 
a  time  gouty  or  rheumatic  inflammation  usually  follows,  and  urate  of  soda  ' 
is  deposited,  or  immense  lips  of  bone  are  formed  and  the  surface  becomes 
hard  and  polished  from  friction. 

Hallux  valgus  derives  much  of  its  importance  from  its  association  with,^ 
bunion,  a  bursa  developed  over  the  inner  side  of  the  joint  from  the  constant  i 
pressure  and  friction  of  the  boot.    This  may  be  found  in  all  stages  of  in- 
flammation ;  when  it  is  recent  there  j 
is  merely  a  thin-walled  sac,  filled  j 
with   clear  fluid ;   after  repeated  j 
attacks  it  becomes  thick  and  fibrous  f 
until,  with  the  corn  that  lies  upon 
it,  it  forms  an  almost  solid  swelhng: 
or  else  it  suppurates,  and  then  iti 
becomes  serious,  from  the  fact  that 
it    nearly    always  communicatef,. 
with  the  joint.     In  most  cases,; 
however,  by  this  time  the  cartilage;, , 
have    disappeared    and   there  i  j 
nothing  left  but  two  hard,  bon;' 
surfaces  held  together  by  a  tons'] 
fibrous  capsule. 

The  treatment  in  the  earlie 
stages  is  very  simple ;  the  boot  must  be  made  the  shape  of  the  foot — straight 
that  is  to  say,  upon  the  inner  side  ;  and  at  night,  and  whenever  it  is  con,' 
venient,  a  sole-plate  must  be  worn  with  a  spring  upon  its  inner  border  tj 
draw  the  toe  into  line  again.    If  matters  have  gone  too  far  for  this,  all  tha 
can  be  done  is  to  prevent  further  injury.     Should  suppuration  occur  i 
connection  with  the  joint,  a  free  opening  must  be  made  upon  the  inner  sfdi 
and  a  sufficient  portion  of  the  base  of  the  first  phalanx  removed  to  bring  th  : 
toe  into  the  right  Hne  again.    The  metatarsal  itself  is  better  left  untouchec  i 
but  a  fair  amount  of  bone  must  be  taken  away  or  osseous  ankylosis  will  ensu( 
Osteotomy  of  the  neck  of  the  first  metatarsal  is  recommended  for  simp! 
liallux  valgus,  bringing  the  toe  into  line  at  once,  and  as  it  can  be  doD  j 
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almost  subcutaneously  is  not  a  serious  operation,  but  it  rarely  happens  that 
patients  consider  the  deformity  alone  a  sufficient  reason,  as  it  seldom  causes 
much  discomfort  until  a  bunion  is  developed. 

Genu  Valgum 

Knock-knee,  like  the  other  deformities  due  to  want  of  strength,  may  occur 
either  in  childhood  or  at  puberty.  In  the  former  case  it  is  always  associated 
with  rickets  ;  in  the  latter  it  is  usually  met  with  in  conjunction  with  flat-foot 
ind  lateral  curvature  of  the  spine.  Owing  to  the  width  of  the  pelvis  the 
aatural  direction  of  the  femur  is  from  above  obliquely  downwards  and 
nwards,  and  this  determines  the  direction  of  the  deformity  :  the  dispropor- 
ion  between  the  weight  to  be  carried  and  the  strength  of  the  muscles  (upon 
.vhich  the  perfection  of  the  ligaments  and  bones  depends)  regulates  the 
imount ;  and  when  once  it  has  commenced  it  naturally  advances  at  a  much 
nore  rapid  rate. 

The  nature  of  the  deformity  is  obvious  at  once,  but  the  extent  requires 
areful  measurement.  The  lower  margin  of  the  internal  condyle  is  prolonged 
lownwards  far  below  the  level  of  the  external ;  but  it  does  not  project  in 
he  least  backwards.  Consequently  the  legs  are  perfectly  parallel  when  the 
:nees  are  bent,  and  diverge  only  when  they  are  extended.  The  essential 
hange  is  an  overgrowth  of  the  inner  border  of  the  diaphysis,  although  the 
iternal  condyle  may  be  itself  somewhat  elongated. 

That  it  is  solely  due  to  obliquity  of  pressure  and  consecutive  alteration 
1  the  shape  of  the  bone  is  shown  by  the  similar  distortion  that  occurs  when 
lie  thigh  has  been  amputated  in  a  child,  and  no  artificial  limb  has  been 
'orn.  From  constantly  bringing  the  remaining  leg  under  the  centre  of 
ravity  of  the  body,  so  that  the  crutches  may  be  swung  forwards,  it  assumes 
condition  of  extreme  genu  valgum,  the  inner  condyle  being  prolonged 
ownwards  and  not  backwards  in  precisely  the  same  manner.  The  two 
'orst  cases  I  have  ever  seen  were  caused  by  this  ;  the  method  of  production 
■  identical  with  that  of  the  ordinary  form  which  develops  at  puberty  ;  the 
luse  is  somewhat  different. 

Treatment. — This  depends  upon  the  degree  of  deformity  and  the  length 
:  time  it  has  lasted.    In  any  case  a  certain  amount  of  rest  is  the  first  con- 
deration  ;  the  cause,  as  in  lateral  curvature,  is  excessive  work  ;  the  strength 
not  equal  to  the  weight,  and  so  long  as  the  weight  is  allowed  to  press  upon 
le  knees  and  drive  them  inwards  the  deformity  must  grow  worse, 
(a)  In  children  in  whom  there  is  other  evidence  of  rickets  the  prognosis 
good  unless  the  hardening  stage  has  set  in,  and  buttresses  of  compact 
isue  have  been  deposited  in  the  concavities  of  all  the  bones ;  if  this  has 
curred  the  condition  is  permanent,  short  of  operation.    Cod-liver  oil,  iron, 
lod  food,  meat,  eggs,  and  milk  are  essential.    In  the  slighter  cases  it  is 
'possible  to  confine  the  child  to  bed,  but  it  should  never  be  allowed  to  tire 
elf;  the  nutrition  of  the  legs  and  of  the  muscles  in  particular  must  be 
lintained  by  rubbing  with  oil  night  and  morning,  bathing  with  salt  water, 
ction,  massage,  warmth  and  galvanism.    If  this  is  thoroughly  carried  out 
e  limbs  gradually  become  straight  of  themselves. 

If  the  condition  is  more  serious — if,  that  is  to  say,  there  is  a  definite 
■  'erval  of  some  inches  between  the  malleoli  when  the  knees  are  extended — 
5  same  plan  must  be  pursued  ;  the  child  must  be  kept  in  bed  and  splini  s 
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applied  eveiy  day,  to  draw  the  knees  slightly  outwards.  Too  much  pressure 
should  not  be  used ;  the  skin  is  exceedingly  delicate  and  sores  are  easily 
formed ;  but,  on  the  other  hand,  unless  the  parts  are  well  fixed,  children 
can  always  twist  their  legs  round  until  by  slightly  flexing  the  knees  they  es- 
cape pressure  altogether.  Where  trouble  is  no  object  the  splints  should  be- 
removed  night  and  morning,  an  inside  one  being  worn  at  night,  an  outside- 
one  in  the  daytime ;  and  every  time  they  are  changed  the  skin  should  be 
thoroughly  rubbed,  the  muscles  kneaded  and  the  part  manipulated  into  the' 
right  direction  with  as  much  force  as  is  consistent  with  avoiding  pain. 

An  extraordinary  degree  of  improvement  can  be  effected  in  this  way  in  a 
very  short  space  of  time.  The  muscles  gain  size  and  strength  ;  the  tone  of 
the  limb  improves  ;  the  legs  grow  straighter  and  the  inequality  between  the 
condyles  disappears.  I  have  more  than  once  seen  a  leg  become  perfectly 
straight  while  a  child  was  lying  in  bed  recovering  from  an  osteotomy  per- 
formed upon  the  other  one.  It  is,  however,  of  little  or  no  good  after  sclerosis, 
has  set  in. 

(6)  The  form  of  knock-knee  that  developes  at  puberty  must  be  treated  on 
the  same  principles.  It  is  nearly  always  met  with  in  those  whose  occupa- 
tions compel  them,  just  at  the  time  they  are  growing  most,  to  stand  many 
hours  a  day  ;  and  it  is  nearly  always  associated  with  flat  feet.  Of  course  if 
the  occupation  is  continued  very  little  can  be  done  ;  the  deformity  will  grow- 
worse  until  a  kind  of  equilibrium  is  reached  ;  but  if  this  can  be  changed,  and 
the  tendency  to  flat-foot  checked  either  by  a  valgus-pad  or  by  Thomas's  ob- 
liquely-cut heel,  the  limbs  can  generally  be  brought  into  the  right  line  again. 

In  worse  cases,  in  which  the  period  of  growth  is  ended,  or  in  which  the- 
deformity  when  the  knees  are  extended  is  considerable,  osteotomy  afibrds  the- 
best  prospect.  At  this  age  it  is  not  possible  to  effect  any  considerable  change 
in  the  shape  of  the  bones,  as  it  is  in  children  and  especially  in  rickety  children. 
If  pressure  is  persisted  in,  the  fibrous  structures  on  the  outer  side  of  the 
joint,  the  external  lateral  ligaments  and  the  iliotibial  band  are  very  likely  to 
yield,  and  allow  the  external  condyle  to  separate  itself  from  the  tibia,  so- 
that  when  the  splints  are  removed  and  the  patient  is  allowed  to  stand  up- 
right, he  is  merely  propped  up  in  a  most  insecure  manner  upon  the  internal 
condyle. 

Rickets 

In  rickets  many  deformities  of  bones  are  met  with  besides  genu  valgum..i 
The  femur  is  often  bowed  outwards  and  forwards  :  the  tibia  is  bent,  especially 
at  its  lower  extremity  where  it  is  weakest,  until  the  convexity  of  the  curve ; 
seems  to  hang  over  the  ankle ;  and  in  other  cases  again  the  femur  and  tibia  j 
together  are  curved  outwards,  so  that  exactly  the  opposite  condition  to  genu 
valgum  is  produced— bow-leg,  or  genu  extrorsum.  The  particular  kind  off 
deformity  is  regulated  partly  by  the  natural  curve  of  the  bones,  partly  by  the; 
attitude  and  habits  of  the  child,  whether  it  is  old  enough  to  run  about,  or, 
sits  tailor-wise  upon  the  ground.  In  some  rare  instances  genu  valgum  onf 
one  side  is  associated  with  the  opposite  deflection  upon  the  other,  but  this  is(i 
more  usually  a  product  of  later  life,  caused  by  accidental  deformity.  i 

The  treatment  is  the  same  as  that  for  genu  valgum.  If  the  bones  are 
still  soft  and  the  weight  is  taken  off  them,  and  if  the  strength  of  the  child, 
and  the  condition  of  its  muscles  can  be  sufficiently  improved,  the  deformity, 
disappears  of  itself.  Snlint.H 
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anteroposterior  curvature  of  the  tibia,  for  example,  does  not  admit  of  pressure 
being  applied  ;  and  it  is  questionable  whether  the  fashion  of  fastening  them 
on  so  that  they  project  below  the  feet  and  prevent  walking  does  not  do  more 
harm  than  good  :  for  not  unfrequently  the  child  learns  to  shuttle  about  with 
its  limbs  in  a  worse  position  than  they  were  before. 

If  the  rickety  stage  is  passed,  and  deformity  is  left,  it  can  only  be  recti- 
fied by  osteotomy. 

Osteotomy. — Section  of  a  bone  for  reduction  of  deformity,  or  osteotomy, 
is  performed  either  with  a  chisel  or  a  saw.  The  former,  as  a  rule,  is  prefer- 
able, not  so  much  because  of  the  dust  caused  by  the  teeth,  as  because  of 
the  almost  unavoidable  laceration  of  the  soft  parts  ;  and  MacE  wen's,  made 
of  solid  metal  throughout  and  graduated,  are  the  best.  If  a  saw  is  used,  no 
instrument  has  superseded  that  devised  by  Adams  for  subcutaneous  section 
of  the  neck  of  the  femur. 

The  operation  is  subcutaneous  so  far  as  it  is  possible  to  make  it.  The 
limb  is  thoroughly  cleansed  and  embedded  firmly  on  a  sand-bag  covered 
over  with  a  rubber  sheet.  A  small  incision,  parallel  to  the  most  important 
structures,  is  made  down  to  the  bone  at  the  spot  at  which  it  is  intended 
to  divide  it,  and  the  chisel  or  saw  passed  down  by  the  side  of  it  before  it  is 
withdrawn.  If  a  chisel  is  used,  care  must  be  taken  always  to  work  away 
from  important  structures  ;  with  a  little  practice,  the  different  sensation  as 
it  passes  from  compact  to  cancellous  bone  or  vice  versa  can  be  appreciated 
at  once  ;  but  there  is  no  object  in  running  any  risk.  MacE  wen  recommends 
that  the  surgeon  should  always  cut  towards  instead  of  from  himself,  and 
that,  if  the  structure  to  be  divided  is  very  wide,  and  the  chisel  deeply  buried, 
a  narrower  one  should  be  substituted  for  it  as  soon  as  the  first  incision  is 
made  ;  it  is  impossible  to  form  a  correct  impression  if  the  instrument  is  fixed, 
like  a  wedge,  by  the  sides  of  the  cut.  The  chisel  must  be  held  in  a  firm 
grasp,  and  should  be  loosened  in  its  bed  from  time  to  time  as  required 
by  an  upward  and  downward  movement,  not  a  transverse  one,  for  fear  ol 
splintering. 

The  general  rule  is  to  divide  the  compact  tissue  opposite  the  point  of 
entrance  of  the  chisel  first  ;  then  (if  it  is  working  from  the  side)  that  on 
the  upper  and  under  surface  of  the  bone  ;  and  finally  the  soft  central 
portion,  leaving  in  this  way  the  part  on  the  farthest  side  uncut.  If  the 
bone  is  very  wide  the  last  part  may  be  effected  with  a  narrower  chisel, 
which  will  produce  something  of  the  effect  of  a  wedge-shaped  wound.  As 
soon  as  the  division  is  considered  sufficiently  complete,  the  chisel  is  v^th- 
drawn  from  the  bone  with  an  upward  and  downward  movement,  gradually 
loosening  it ;  a  sponge  placed  over  the  wound  and  the  remaining  part  of  the 
compact  shell  fractured.  Some  iodoform  is  then  dusted  over  the  surface  ; 
a  catgut  suture  inserted  if  necessary  ;  then  an  absorbent  dressing,^  and  a 
suitable  spHnt,  taking  care  to  move  the  limb  as  little  as  possible  while  it  is 
being  applied. 

Operations  for  Genu  Valgum.— Many  operations  have  been  devised 
for  the  correction  of  this  deformity  ;  but  except  in  special  cases,  MacEwen's 
is  the  one  that  is  always  practised.  It  consists  in  subcutaneous  section  of 
the  lower  end  of  the  femur,  immediately  above  the  condyles,  with  a  specia? 
chisel. 

The  cutaneous  incision  commences  at  the  junction  of  a  line  drawn  trans- 
versely a  finger's  breadth  above  the  external  condyle  with  a  longitudinal 
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one  half-an-inch  in  front  of  the  tendon  of  the  adductor  magnus.  The 
scalpel  is  carried  down  to  the  bone  and  the  incision  prolonged  sufficiently  to 
admit  the  osteotome.  This  (beginning  with  the  largest)  is  introduced  by 
the  side  of  the  scalpel  before  it  is  withdrawn,  and  then  turned  round  through 
a  right  angle.  The  posterior  internal  border  is  the  part  first  divided,  the 
chisel  pointing  forwards  and  outwards  ;  then  the  internal  border ;  and  after 
that  towards  the  outer  posterior  angle,  working  always  from  the  artery. 
After  the  compact  layer  is  cut  through  it  is  advisable  to  change  the  osteo- 
tome for  one  with  a  narrower  blade,  especially  in  the  case  of  an  adult. 
Then  the  residue  of  the  bone  is  fractured,  the  limb  brought  into  a  straight 
line  and  a  suitable  splint  applied.  In  children,  the  most  convenient 
apparatus  is  one  of  the  ornamental  flower-pot  holders  made  of  diagonal 
bars  ;  it  can  be  placed  in  position  at  once  ;  and  it  is  sufficiently  flexible  to 
fit  accurately  over  the  dressing.  If  the  little  wound  is  sealed  with  iodoform 
and  covered  up  with  wood-wool,  there  is  no  need  to  disturb  it  until  the 
fracture  is  sound. 

In  Ogston's  operation  the  internal  condyle  of  the  femur  is  detached  and 
pushed  farther  up  the  shaft.  It  may  be  performed  either  with  a  chisel  or  a 
saw.  A  long-bladed  tenotomy  knife  is  introduced  two  or  three  inches  above 
the  internal  condyle  and  pushed  through  the  tissues  until  it  can  be  felt  in 
the  inter-coudyloid  space  ;  the  soft  structures  are  then  divided  down  to  the 
bone  ;  Adams'  saw  passed  by  its  side,,  and  the  tenotome  withdrawn.  The 
internal  condyle  is  sawn  about  three-quarters  through  from  above  down- 
wards, and  the  fracture  completed  by  forcibly  straightening  the  limb.  The 
same  precautions  and  the  same  after-treatment  are  required  as  before. 

Reeves,  who  uses  round-edged  chisels  without  angles,  modifies  this  by 
only  dividing  the  bone  and  leaving  the  cartilage  to  be  ruptured. 

Bedressement  (forcible,  straightening)  was  practised  largely  at  one  time, 
but  though  the  limb  can  often  be  brought  into  a  straight  line,  it  is  impos- 
sible to  say  what  yields,  it  may  be  the  epiphysial  Hne,  or  the  lower  end  of 
the  shaft,  or  the  ligaments. 

Whatever  form  of  operation  is  used  the  limb  requires  support  for  many 
months.  It  must  not  be  forgotten  that,  though  the  deformity  is  cured,  the 
causes  that  gave  rise  to  it  are  probably  there  still,  and  that,  unless 
precautions  are  taken,  it  will  infalhbly  return. 

Rickety  deformities  of  bones  are  treated  on  the  same  principles.  Subcu- 
taneous fracture  (either  manual  or  with  an  osteoclast)  succeeds  sometimes, 
the  bone  breaking  (or  if  it  is  still  soft,  bending)  at  the  weakest  spot,  and 
enabhng  the  limb  to  be  brought  straight  at  once.  In  most  cases,  however, 
osteotomy  is  preferred,  either  simple  linear  division,  or,  if  the  deformity  is 
very  great,  cuneiform— that  is  to  say,  the  excision  of  a  wedge. 
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FEACTURES 

A  fracture  is  a  sudden  interruption  in  the  continuity  of  a  bone,  produced 
by  violence.  For  convenience  of  description  this  definition  is  allowed  to 
include  other  injuries  similar  in  character,  such  as  separation  of  the  costal 
cartilages  from  the  ribs,  and  in  young  subjects  separation  of  epiphyses. 

Fractures  are  divided  into  two  classes,  simple  and  compound.  In  the 
former  the  skin  is  unbroken,  the  fragments  are  never  exposed  to  the  air, 
there  is  no  risk  of  absorption,  and  the  injury  is  repaired  like  a  wound  that 
heals  by  the  first  intention  ;  in  the  latter,  the  broken  ends  are  laid  bare  at 
some  time  or  other,  a  way  is  opened  up  for  the  absorption  of  foreign  sub- 
stances, and  there  is  (so  long  as  the  wound  is  open)  the  constant  danger  of 
cellulitis,  necrosis,  phlebitis,  pytemia,  and  other  trouble?. 

A  fracture  may  be  compound  at  the  time  of  the  accident,  or  may  become 
so  at  a  later  period  from  sloughing  of  the  skin  and  soft  tissues  over  the 
broken  ends.  When  it  is  compound  from  the  first*  either 
the  wound  and  the  fracture  are  produced  together 
by  the  same  force— a  cart-wheel,  for  example,  passing 
over  a  limb  and  tearing  the  skin  from  off  the  bone 
as  it  crushes  it ;  or  the  pointed  end  of  one  of  the  ,  ,  ^ 

fragments  is  driven  from  underneath  through  the  skin,  ,  m 

owing  to  involuntary  muscular  contraction  at  the  time  i  L 

of  the  accident,  or  want  of  care  in  handling  the  part  | 
afterwards.    In  the  former  case  {compound  by  direct 
violence)  the  injury  to  the  soft  parts  is  generally  ex-  - 
tensive  ;  they  are  bruised  and  crushed  for  a  consider- 
able  distance  on  either  side ;  in  the  latter  {compound  5  ' 

by  indirect  violence)  there  is  only  a  puncture,  the  ,  ■  .j.,, 

wound  may  close  at  once  and  the  fracture  become,  to  jir' 
all  intents  and  purposes,  a  simple  one.  ,  , 

The  danger  is  less  when  the  fracture  becomes  com-  \ 
pound  secondarily  from  sloughing  or  other  causes. 
Absorption  from  the  surface  is  not  so  easy  ;  the  gaping 
channels  that  are  present  in  a  recent  wound  are  sealed  x  . 

by  the  lymph  already  thrown  out,  and  the  current  sets  ,       ' ; 

I'ather  from  the  deeper  parts  outwards,  so  that,  pro- 
vided the  sloughing  is  local  and  limited,  the  risk  of  -  Transverse 

septic  poisoning  is  not  so  immediate.  sub-periosteal  fracture 

Fractures,  simple  or  compound,  are  said  to  be 
complicated  when  the   viscera   or   other  important 

an  infant. 

structures  near  are  involved  ;  when,  for  instance,  the 

ribs  are  driven  into  the  lungs  or  liver,  or  when  a  large  artery  is  punctured  or 

torn  across. 

Fractures  are  complete  if  the  bone  is  broken  right  across ;  incompleic  if 
the  injury  falls  short  of  this  in  any  way  ;  and  sub-periosteal  if,  as  often 
happens  in  children,  the  tough  periosteum  remains  untorn  (fig.  00). 
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The  cancellous  tissue  of  a  bone,  for  example,  may  be  crushed  and  com- 
pressed, or  a  splinter  may  be  chipped  off  from  the  side ;  or  the  compact 
tissue  may  be  fissured  in  one  or  more  directions  without  any  fragment  being 
actually  detached.  A  peculiar  form  is  common  in  children,  affecting  the 
long  bones,  especially  the  clavicle.  The  osseous  tissue  in  them  is  so  soft 
and  elastic  that  it  can  bend,  in  some  cases  almost  to  a  right  angle,  without 
breaking,  and  regain  its  shape  completely  as  soon  as  the  pressure  is  removed. 
Generally,  however,  before  this  point  is  reached,  longitudinal  fissures  make 
their  appearance  in  the  bones,  and  then,  if  the  force  continues,  the  periosteum 
and  the  compact  tissue  at  the  apex  of  the  curve  begin  to  tear,  until  the  frac- 
ture extends  perhaps  half  across.  These  are  called  greenstick  fractures,  as 
the  bone  is  not  actually  broken  in  two ;  they  do  not  regain  their  shape  when 
the  force  is  spent,  and  often,  owing  to  the  jagged  nature  of  the  end  and  the 
way  they  fit  agamst  each  other,  there  is  considerable  difficulty  in  straightening 
them  again  (fig.  91). 

A  fracture  is  single  when  the  bone 
is  broken  in  only  one  place,  multiple 
when  it  gives  way  in  more  than  one,  and 
.comminuted  when  there  is  a  number  of  ;.<^ 


Fig.  91. — Greenstick  fracture  of  radius  showing 
the  longitudinal  splintering.  In  this  case  it 
ran  down  to  the  epiphysis,  which  has  been 
separated  by  maceration. 


i 


Fig.  02.-Comminuted  fracture  of  clavicle.         Fig.  93.— T-shaped  fracture  of  lower 

end  of  humerus. 

small  fragments  at  one  spot.  It  may  vary  in  direction  as  weU  as  in  extent 
and  be  trcmsverse,  oblique,  or  longitudinal.  Sometimes,  as  in  the  patella. 
It  is  stellate;  sometimes  serrated  WkQ  the  teeth  of  a  saw;  or  it  may  run 
round  a  long  bone  in  the  form  of  a  spiral.  It  is  T-shai^ed  when  there  is  a 
transverse  fracture  immediately  above  a  joint  and  the  smaller  of  the  fragments 
IS  spht  vertically  into  two  (fig.  93) ;  punctured  when  there  is  a  wound  in 
tlie  substance  of  the  bones ;  and  perforated  when  it  goes  right  through. 
Finally,  if  one  fragment  is  driven  into  the  substance  of  the  other— if,  for 
example,  the  compact  wall  of  the  shaft  is  driven  mto  the  soft  cancellous 
tissue  of  one  of  the  articular  ends,  so  that  the  two  are  locked  together,  it  is 
said  to  be  impacted. 

Influence  of  agre.— Fractures  are  met  with  in  all  periods  of  life,  but  with 
v^ery  different  degrees  of  frequency  at  different  ages. 

Intm-u'erine  fractures  are  net  uncommon.  They  may  be  caused  by 
muscular  contraction  of  the  waUs ;  but  in  most  cases  they  can  be  traced 
directly  to  a  severe  fall  or  a  violent  blow  upon  the  abdomen  during  pregnancy. 
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The  long  bones,  especially  those  of  the  leg,  suffer  most  frequently,  the  skull 
from  its  protected  position  and  its  elasticity  generally  escapiiig  ;  sometimes 
they  are  compound  and  a  scar  is  found  upon  the  skin  corresponding  to  the 
point  at  which  it  was  perforated  by  the  bone.  The  degree  of  union  depends 
upon  the  time  ;  as  a  rule  it  is  fairly  firm,  though  the  position  may  be  faulty. 
Multiple  fractures  (and  in  some  instances  an  enormous  number  has  been 
recorded)  rarely  occur  except  in  the  case  of  intra-uterine  disease,  possibly 
Iiereditary  syphilis. 

It  is  noteworthy  that  in  quite  half  the  cases  in  which  the  leg  is  found  at 
birth  to  be  bent  at  an  angle  as  if  it  had  been  broken,  and  even  when  there  is 
the  appearance  of  a  cicatrix  at  the  point,  the  fibula  and  tlie  toes  on  the 
•outer  side  of  the  foot  are  deficient.  Talipes  is  often  present  at  the  same 
time  ;  the  limb  is  imperfectly  grown,  and  frequently  remains  more  or  less 
stunted  throughout  life. 

In  infancy,  the  clavicle  and  the  femur  are  the  bones  that  suffer  most  fre- 
-quently,  and  the  fractures  are  often  greenstick  or  sub-periosteal.  Separation 
■of  the  epiphyses  is  common  in  childhood,  but  may  be  met  with  up  to  one  or 
two  and  twenty  years  of  age.  In  adult  life,  much  depends  upon  the  sex  and 
•occupation.  The  bones  are  harder  and  more  dense  than  they  are  at  earlier 
periods.  Fissured  fractures  occur  more  easily,  and,  as  a  consequence,  the 
joints  are  more  often  involved.  Old  age  is  specially  characterised  by  two 
"varieties,  fracture  of  the  neck  of  the  femur  and  (particularly  in  women) 
fracture  of  the  lower  end  of  the  radius  from  falls  upon  the  hand. 


Causes 

The  causes  of  fractures  are  predisposing  and  immediate.  The  former 
include  all  those  conditions  which  render  the  bone  more  fragile ;  the  latter, 
ihe  actual  breaking  force.  If  this  is  unusually  slight,  so  that  the  bone 
.gives  way  without  (apparently)  sufficient  reason,  the  fracture  is  said  to  be 
spontaneous. 

1.  Prcdisposiiiij  causes 
These  may  involve  the  whole  length  of  a  bone  (and  even  the  whole 
skeleton)  or  may  be  local,  affecting  the  structure  and  impairing  the  strength 
at  one  part  only. 

(a)  General. — Simple  atrophy  is  the  most  common.  When  a  hmb  is  kept 
at  rest  for  any  length  of  time— rigidly  confined  in  splints,  for  example,  owmg 
to  disease  of  some  neighbouring  joint — the  bones  gradually  waste  away,  the 
cancehous  tissue  becomes  more  and  more  open,  the  medullary  canal  enlarges, 
and  the  compact  layer  is  absorbed  from  the  interior,  until,  in  extreme  cases, 
a  thin  shell  of  solid  substance  is  all  that  is  left.  It  is  in  certahi  measure 
owing  to  this,  that  if  a  bone  once  broken  gives  way  a  second  tune  before 
repair  is  complete,  it  nearly  always  yields— not  at,  but  close  to,  the  seat  oi 
the  original  injury.  Atrophy  is  also  said  sometimes  to  follow  injury  to  the 
Jautrient  artery. 

In  old  age  the  bones  are  affected  in  a  .similar  way,  and  in  addition  the 
proportion  of  lime-salts  to  the  organic  basis  appears  to  increase,  so  that  they 
become  more  brittle.  This  cannot,  however,  be  called  pathological  unless 
the  change  reaches  an  extreme  degree,  so  that  an  unusually  slight  amount  oi 
violence  is  sufficient  to  make  them  give  way. 

Infantile  paralysis,  owing  to  the  feeble  nutrition  of  the  limb,  leads  to 
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the  same  result.  The  bones  never  attain  their  full  development ;  they  remaim 
slender  and  feeble  ;  the  surface  is  smooth,  without  any  muscular  ridges  to. 
act  as  supports,  and  they  are  deficient  in  weight  and  strength. 

Fractures  are  very  prone  to  occur  in  certain  affections  of  the  nervous 
system.  The  nutrition  of  the  bone  suffers  whether  the  limbs  are  kept  at  rest 
or  not ;  there  is  no  tendency  to  inflammation,  but  two-thirds  of  the  inorganic 
material  (especially  the  phosphate  of  lime)  may  disappear  ;  the  cortex  becomes, 
exceedingly  thin,  and  the  medulla  replaced  by  fat,  until  in  some  cases  the  bony 
substance  is  so  soft  that  it  can  be  cut  with  a  knife.  This  has  been  noticed 
particularly  in  locomotor  ataxy,  affecting  chiefly  the  lower  limbs,  and  appear- 
ing even  before  the  inco-ordination ;  in  general  paralysis,  Avhere  the  ribs  seem 
to  suffer  most,  and  also  in  some  cases  of  dilatation  of  the  central  canal  of 
the  spinal  cord.  It  is  singular  that  if  the  bones  do  give  way  under  these 
conditions,  union  often  takes  place  easily  and  with  an  exceptionally  large- 
amount  of  callus. 

Bickets  is  another  common  cause.  The  intermediate  layer  of  cartilage 
becomes  abnormally  thick  ;  instead  of  there  being  merely  a  line  of  soft  tissue 
ready  to  be  replaced  by  bone,  it  may  form  a  broad  band  of  gelatinous  material, 
in  some  cases  nearly  as  thick  as  the  cartilage  of  the  epiphysis  itself.  The 
deeper  layer  of  the  periosteum  is  affected  in  the  same  way ;  and,  as  the  pro- 
cess of  absorption  from  the  interior  continues  with  unabated  vigour,  the 
strength  of  the  bone  at  last  becomes  impaired  to  such  an  extent  that  it  is 
unabie  to  bear  any  strain.  Owing  to  the  thinness  of  the  compact  tissue  in. 
comparison  with  the  thick  layer  of  soft  material  on  the  outside,  subperiosteal 
and  partial  or  green-stick  fractures  are  very  common,  especially  at  those 
places  where  the  bones  are  naturally  curved.  So  long  as  the  rickets  is 
actively  progressing,  the  amount  of  callus  is  only  small ;  afterwards,  it  is- 
thrown  out  in  great  excess,  particularly  on  the  concave  side. 

In  osteomalacia  the  bones,  if  they  are  exposed  to  any  force,  do  not  break 
so  much  as  double  upon  themselves  and  bend.  The  compact  tissue  is 
softened  and  disappears  ;  the  Haversian  spaces  and  the  medullary  canal  grow 
larger  and  larger,  until  at  length  in  the  more  severe  forms,  all  that  is  left 
is  a  cylinder  of  osseous  tissue,  as  thin  as  paper,  filled  with  a  kind  of  reddish- 
brown  pulp,  and  unable  to  resist  a  strain  of  any  kind. 

In  certain  people  the  bones  are  peculiarly  liable  to  break,  without  its 
being  possible  to  assign  a  reason  for  it.  Their  health  is  to  all  appearance 
perfectly  good,  and  the  fractures  unite  without  difficulty.  This  condition, 
which  sometimes  affects  several  members  in  one  family,  and  which  may  be 
hereditary,  for  want  of  a  better  name  is  known  as  Fragilitas  ossium. 

(6)  Local. — These  are  for  the  most  part  connected  either  with  inflamma- 
tion, or  with  the  presence  of  some  new-growth  of  or  in  the  neighbourhood  of 
the  bone. 

Inflammation,  if  the  process  of  repair  does  not  keep  pace  with  that  of 
destruction,  of  necessity  renders  the  bone  more  likely  to  give  way.  In  acute 
suppurative  osteomyelitis,  for  example,  total  necrosis  and  separation  of  a- 
portion  of  the  shaft  may  take  place  before  a  sheath  of  new  bone  can  form ; 
or,  after  this  has  been  thrown  out  by  the  periosteum,  it  may  be  so  weak  as 
to  bend  or  break  almost  of  itself  as  soon  as  the  sequestrum  is  removed. 
The  same  accident  sometimes  complicates  inflammation  and  suppuration  in 
the  medullary  canal,  even  when  there  is  no  sequestrum  of  appreciable  size  ; 
and  it  has  been  known  to  occur  from  rarifying  ostitis  gradually  eating  away  the- 
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interior  of  the  shaft  without  any  corresponding  deposit  being  formed  on  the 
exterior.  Caries  involves  the  shafts  of  bones  so  rarely  that  in  this  respect  it 
is  of  little  importance,  except  in  the  case  of  the  ribs  and  the  odontoid  process. 

Separation  of  an  epiphysis,  due  to  softening  of  the  cartilage,  is  sometimes 
discovered  unexpectedly  in  the  course  of  acute  periostitis  and  osteomyelitis. 
It  is  most  often  met  with  at  the  upper  end  of  the  tibia,  and  union  may  have 
taken  place  in  a  faulty  position  before  it  is  noticed. 

The  most  common  local  cause  is  the  presence  of  some  new  growth  such 
as  sarcoma  or  cai'cinoma.  Sometimes  the  fracture  is  preceded  by  swelling 
or  by  constant  pain,  but  it  is  not  unusual  for  there  to  be  no  suspicion  of  any- 
thing wi'ong  until  one  of  the  bones  unaccountably  gives  way. 

Central  sarcomata  are  the  most  important.  They  grow  from  the  interior, 
very  often  at  the  epiphysial  ends,  and  replace  the  bone  until  tho'e  is 
nothing  left  but  a  soft  vascular  mass  which  may  retain  the  shape  of  the 
part,  or  cause  it  to  expand  into  a  thin-walled  cyst.  Periosteal  ones,  as 
a  rule,  do  not  interfere  to  a  sufficient  extent  with  the  structure  of  the 
bone.  Secondary  deposits  of  carcinoma,  especially  after  scirrhus  of  the 
breast,  may  lead  to  the  same  result.  Apart  from  the  local  growth  there  is 
no  evidence  that  either  the  cancerous  or  the  sarcomatous  cachexia  has  any 
special  influence  on  the  stability  of  the  skeleton. 

Enchondromata,  cysts,  and  echinococci  occasionally  weaken  the  bone  in 
which  they  grow,  so  that  it  gives  way  unexpectedly  ;  and  sometimes  the 
same  result  follows  from  absorption  due  to  the  pressure  of  external  tumours, 
such  as  an  aneurysm. 

Sypliilis  occasionally  acts  as  a  predisposing  cause  by  the  local  changes  it 
induces — caries,  or  much  more  often  gummatous  infiltration  of  the  periosteum 
or  bone.  Scurvy  hardly  seems  to  have  any  influence,  except  perhaps  in 
the  case  of  the  costal  cartilages.  It  is  stated  that  when  it  is  very  severe 
these  are  liable  to  be  detached,  owing  to  changes  which  take  place  at  the 
ends  of  the  ribs,  and  which  are  often  associated  with  hajmorrhagic 
periostitis. 

Changes  of  a  similar  character  occur  at  the  ends  of  the  long  bones  (par- 
ticularly the  lower  epiphysis  of  the  humerus)  in  young  infants  as  a  result  of 
hereditary  syphilis,  and  more  rarely  scurvy,  so  that  the  growing  ends  are 
liable  to  be  separated  by  very  slight  degrees  of  violence.  Some  of  these 
may  be  genuine  examples  of  detached  epiphyses  ;  in  others  it  is  probable  the 
line  of  separation  runs  through  the  softened  and  infiltrated  layer  of  bone 
bordering  the  end  of  the  shaft. 

2.  Immedtato  causes 

These  are  either  external  violence,  or  muscular  contraction,  or  in  some 
mstances  a  combination  of  the  two. 

(a)  External  violence.^This  may  be  direct  or  indirect.  In  fractures  by 
direct  violence  the  bone  is  broken  at  the  seat  of  the  injury,  as  when  a  limb 
is  run  over  and  crushed  by  a  heavy  wheel ;  .the  fracture  is  often  comminuted 
and  the  soft  parts  seriously  injured  from  the  way  in  which  they  are  gromid 
between  the  offending  object  and  the  bone.  In  the  other  variety  the  fracture 
occurs  at  some  other,  perhaps  far-distant  point,  where  the  strength  of  the 
bone  or  chain  of  bones  is  least,  and  the  soft  tissues  may  escape  almost 
entirely.    In  falls,  for  example,  upon  the  outstretched  hand,  the  shock  is 
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transmitted  through  the  arm  to  the  clavicle,  and  this  gives  way  at  its  weakest 
point.  The  two  ends  are  driven  together  and  the  bone  is  bent  more  and 
more  mitil  the  limit  is  reached. 

Fractures  at  the  base  of  the  skull  and  fractures  by  what  is  known  as 
contrecoup  (where  the  bone  is  broken  exactly  opposite  the  point  on  which 
the  violence  falls)  are  caused  in  the  same  way.  The  skull,  which  is 
exceedingly  elastic,  is  compressed  in  one  of  its  diameters,  the  vertical  if  the 
force  falls  on  the  vault,  and  proportionately  lengthened  in  the  others  ;  and 
the  bone  breaks  where  it  is  weakest  and  most  brittle,  generally  at  the  base. 
In  other  instances,  however,  as  in  falls  upon  the  feet,  the  fracture  occurs 
from  the  impact  of  the  base  of  the  skull  upon  the  vertebral  column,  as 
when  the  head  of  a  hammer  is  driven  home  upon  the  handle  by  smartly 
striking  the  latter  on  the  ground. 

{b)  Muscular  contraction. — If  it  were  not  for  the  patella,  which  very 
frequently  gives  way  from  this  cause  alone,  fractures  due  solely  to  muscular 
contraction  would  be  regarded  as  uncommon.  Sometimes,  however,  bony 
prominences,  such  as  the  acromion,  or  the  tubercle  of  the  tibia,  are  torn  off 
by  violent  muscular  action,  and  occasionally  the  long  bones  themselves  snap 
quite  suddenly.  Many  instances  are  recorded  in  which  this  has  happened  to 
the  humerus,  clavicle,  and  femur,  but  in  the  case  of  other  bones  it  is  exceed- 
ingly rare.  In  most  the  fracture  seems  to  have  been  due  to  the  sudden 
arrest  of  rapid  action,  as  in  striking  out  at  an  object  without  hitting  it, 
and  therefore  to  have  been  caused  in  part  at  least  by  the  weight  and 
momentum  of  the  arm. 

Eepaie 

Fractures  are  repaired,  hke  other  injuries,  by  the  effusion  and  organisa- 
tion of  lymph.  It  is  not  clear  how  far  this  is  derived  from  the  blood-vessels, 
and  how  far  it  is  the  product  of  the  tissues  around.  It  is  certain  that  the 
medulla  and  the  deeper  layers  of  the  periosteum  possess  the  power  of 
.  causing  the  development  of  new  bone  when  transplanted  into  other  parts ; 
but,  according  to  McEwen,  the  superficial  ones  are  quite  inert. 


1.  Unionjn  simple  fractures 

Early  changes. —There  is  nothing  pecuKar  about  these  :  the  injured 
parts  swell  up  at  once,  owing  to  the  extravasation,  which  is  always  exten- 
sive ;  the  blood  pours  out  from  the  torn  vessels,  and  spreads  in  the  central 
cavity,  and  in  the  loose  cellular  tissue  around,  until  it  is  checked  by  the 
tension  it  creates.  After  a  time  it  coagulates,  and  the  ends  of  the  vessels 
become  sealed ;  the  fibrin  and  corpuscles  form  a  loose  dark-coloured  mass, 
which  fills  up  all  the  interstices  ;  the  serum  is  carried  away  by  the  lym- 
phatics (the  neighbouring  glands  are  often  swollen  at  this  stage),  or,  if  it  is 
excessive  m  amount,  escapes  through  the  skin  and  raises  up  the  epidermis 
m  great  blebs. 

While  this  is  going  on,  the  vessels  around  the  injured  area  begin  to 
dilate,  those  m  the  soft  parts  first,  in  the  compact  bone  last,  and  lymph 
pours  out  through  their  walls  ;  the  skin,  if  the  fracture  is  near  the  surface, 
grows  warm  and  red;  the  blood  circulates  more  rapidly;  all  the  tissues 
around  become  softer  and  more  open  ;  the  fat  is  absorbed,  and  the  medulla 
resumes  its  embryonic  character. 
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Almost  from  the  first  day  the  coagulated  blood  begins  to  lose  its  colour. 
The  red  corpuscles  break  down ;  the  h;emoglobin  soaks  into  and  stains  all 
the  tissues  near,  and  the  stroma  and  fibrin  disappear  little  by  little  before 
the  advancing  lymph.  Probably  the  white  corpuscles  share  the  same  fate, 
though,  as  in  other  cases  of  extravasation,  some  few  on  the  outside  may 
remain.  Meanwhile,  the  lymph  grows  in  from  all  sides,  spreading  farther 
and  farther,  until  it  finds  its  way  between  the  fragments  into  the  medullary 
canal,  and  joins  with  that  which  is  developed  there. 

At  this  stage,  up  to  the  seventh  or  tenth  day,  the  bone  itself  is  almost 
unchanged  ;  only  the  surface  near  the  seat  of  injury  is  slightly  more 
porous  ;  the  periosteum  is  swollen  and  thickened,  its  fibres  are  softened, 
and  separated  from  each  other  by  masses  of  lymph,  so  that  its  deeper  layers 
are  almost  gelatinous  ;  and  it  strips  off  more  readily  from  the  bone  beneath. 
Between  the  fragments,  and  lying  in  the  central  space,  is  the  debris  of  the 
old  extravasation  ;  and  round  the  whole  is  an  ill-defined  soft  mass  of  vascular 
granulation-tissue,  mixed  with  old  blood-clot,  and  inseparably  fused  with 
the  torn  shreds  of  the  muscles  and  other  structures  near. 

The  amount  of  lymph  thrown  out  is  regulated  mainly  by  the  extent  and 
duration  of  the  injury.  In  children  it  is  true,  owing  to  the  activity  with 
which  all  tissue-changes  are  carried  on,  the  quantity  is  relatively  greater 
than  at  other  periods  of  life  ;  but  it  rarely  happens,  even  in  old  age,  that  it 
is  insufficient  for  the  purpose.  On  the  other  hand,  the  wider  the  extent  of 
the  injury,  the  more  the  soft  parts  around  the  broken  ends  are  crushed  and 
bruised,  so  long  as  they  are  not  actually  destroyed,  and  the  oftener  the 
injury  is  repeated,  the  greater  the  amount  produced.  Where  a  bone  is 
simply  broken,  with  no  displacement  or  extensive  laceration  of  the  peri- 
osteum, and  where  the  parts  are  kept  at  perfect  rest  (as  for  example  in 
fissures  of  the  cranium)  the  lymph  merely  unites  the  broken  surfaces,  fills 
up  some  of  the  medullary  space,  and  causes  a  little  thickening  of  the  peri- 
osteum. On  the  other  hand,  in  children  ;  in  animals  ;  where  there  is  a  thick 
layer  of  soft  tissue  on  the  bone  (and  if  it  is  on  one  side,  as  in  the  case  of  the 
tibia,  on  that  side  only)  ;  where  the  fragments  are  alloAved  to  move  one  on 
the  other,  as  in  the  ribs  ;  and  where  there  is  a  number  of  splinters  wound- 
ing all  the  parts  around,  a  huge  mass  may  be  formed,  welding  everything 
together,  and  filling  up  the  medullary  canal  so  completely  that  it  is  divided 
into  two. 

Callus. — This  effused  lymph  becomes  ossified,  and  is  known  as  callus. 
At  first  it  is  soft  and  porous,  very  irregular  in  shape,  and  perforated  in  every 
direction  by  a  number  of  vessels  running  from  all  sides  towards  the  centre  ; 
later,  it  shrinks  and  becomes  more  dense,  the  outer  layers  remain  fibrous, 
and  fuse  Avith  the  periosteum  at  either  end  ;  the  rest  is  slowly  absorbed,  until 
there  is  only  sufficient  left  to  restore  the  strength  of  the  fractured  bone. 
That  part  of  it  Avhich  surrounds  the  broken  ends  and  fills  up  the  inedullarv 
canal  is  called  ]jrovisional ;  it  is  formed  earlier,  and  acts  as  a  kind  of  sphnt ; 
that  which  directly  unites  the  broken  ends  is  definitive  (Dupuytren) ;  it  is 
not  developed  until  the  other  has  already  assumed  the  form  of  spongy  bone, 
and  after  this  has  disappeared  it  forms  the  permanent  bond  of  union. 

The  former  comes  from  the  periosteum  and  surrounding  tissues,  and 
perhaps  to  some  extent  from  the  medulla,  the  latter  from  the  bone  itself ; 
but  there  is  no  real  distinction  between  them.  Tlie  difference  in  the  time  of 
their  appearance  is  due  to  the  relative  ease  with  which  the  changes  after 


B82    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


injury  take  place  in  soft  cellular  tissue,  and  dense  unyielding  bone  ;  and  the 
difference  in  the  direction  of  tlieir  vessels  depends  solely  on  the  position  of 
the  old  ones  from  which  the  new  ones  spring  ;  they  are  mainly  transverse 
in  the  outside  callus,  because  they  converge  from  all  points  on  the  exterior 
towards  the  fractured  spot ;  and  they  are  longitudinal  in  the  intermediate 
part  when  this  is  once  developed,  because  the  old  ones  lie  above  and  below. 
Both  kinds  are  usually  present :  but  if  a  fracture  is  well  set,  especially  in 
an  adult,  and  kept  at  perfect  rest,  the  provisional  may  be  wanting  ;  and  the 
-definitive  is  sometimes  absent,  the  two  ends  being  merely  ensheathed  and 
fixed  by  the  deposit  of  spongy  bone  around  them. 

Provisional  callus  is  not  thrown  out,  as  its  name  implies,  to  act  as  a 
temporary  support,  until  the  definitive  can  appear  and  take  its  place.  It  is 
the  real  bond  of  union  between  the  broken  ends,  an  attempt  to  restore  the 
strength  of  the  part  with  as  little  delay  as  possible.  If  a  splinter  is  detached 
from  the  side  of  a  bone,  and  the  periosteum  replaced,  the  hollow  is  very  soon 
filled  with  spongy  callus,  in  great  excess  because  its  strength  is  so  much  less 
than  that  of  the  solid  part  that  has  been  lost.  The  bone  is  weakened  and  an 
attempt  is  made  to  restore  its  strength  as  soon  as  possible  ;  cancellous  tissue 
can  be  formed  almost  at  once,  while  compact  cannot,  but  a  greater  quantity 
is  required.  By  degrees,  when  the  vessels  in  the  old  bone  have  had  time  to 
dilate,  and  buds  of  lymph  can  grow  out  from  the  Haversian  canals,  some 
of  the  newly-formed  cancellous  bone  becomes  compact  and  modelled  on  the 
old  lines,  and  then  the  excess  is  removed  by  absorption  and  the  original 
shape  restored. 

The  same  thing  occurs  in  a  transverse  fracture.  Soft  callus  is  thrown 
out  round  the  ends,  because  this  can  be  done  at  once ;  and  the  bulk  is  greater 
to  make  up  for  its  feebler  strength.  Later,  when  there  has  been  time  for  the 
central  ring  to  become  compact,  the  outside  part,  having  no  further  purpose, 
is  removed,  and  the  original  shape  regained. 

The  ossification  of  callus  may  be  preceded  by  the  formation  of  cartilage  or 
not,  but  in  any  case  it  follows  strictly  the  physiological  type  of  normal  growth. 

The  first  deposit  of  lime  makes  its  appearance  on  the  tenth  to  the  fourteenth 
day,  in  the  layer  of  the  periosteum* that  lies  nearest  to  the  old  bone.  Almost 
from  the  first,  the  cells  that  occupy  this  part  are  larger  than  the  rest ;  many 
of  them  are  stellate,  with  one  or  more  nuclei,  and  all  have  a  large  amount 
of  granular  protoplasm.  The  lime  is  deposited  around  these,  so  that  if  the 
periosteum  is  stripped  up  from  the  old  bone,  this  is  not  only  porous,  but 
rough,  from  a  covering  of  little  spines  and  points.  Far  away  from  the  fracture, 
at  the  boundary  of  the  unaltered  periosteum,  the  callus  is  converted  directly 
into  bone,  even  in  animals.  The  intercellular  substance  at  a  distance  from 
the  vessels  becomes  darker ;  granular  patches  make  their  appearance  in  it, 
and  grow  larger  and  larger  until  they  join  together  ;  and  a  network  of  trabe- 
culfe,  enclosing  spaces  of  the  most  irregular  shape,  is  built  up  by  degrees.  In 
these  lie  the  vessels,  with  the  cells  arranged  in  concentric  masses  around. 
Gradually  more  and  more  bone  is  deposited,  layer  after  layer  of  cells  becomes 
infiltrated  with  inorganic  material,  always  closing  in  towards  the  centre, 
imtil  at  length  the  spaces  become  narrowed  down  into  Haversian  canals, 
lined  with  lamella  of  soft  but  true  bone. 

In  dogs  and  rabbits  a  very  large  proportion  of  the  callus,  internal  as  well 
as  external,  is  converted  into  cartilage.  In  infants,  too,  this  takes  place  to 
a  very  considerable  extent,  but  in  adults  only  islets  of  it  are  formed  here  and 
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there,  close  to  the  broken  ends,  rarely  or  never  between  them,  or  in  the 
TQeduUary  canal.  A  great  deal  of  it,  however,  is  not  true  liyahne  cartilage ; 
;near  the  periosteum  it  shades  oft'  gradually  into  hbrous  tissue,  and  in  other 
parts  the  ground  substance  difl'ers  from  the  matrix  of  true  cartilage  in  the 
way  it  stains  with  carmine.  In  places,  too,  it  becomes  converted  directly 
into  bone,  the  cells  becoming  smaller  and  stellate,  and  lime  being  deposited 
in  the  substance  between  them.  Only  here  and  there  are  there  true  capsules, 
which,  as  in  normal  cartilaginous  ossification,  become  replaced  by  vascular 
buds  of  small  cells,  growing  in  from  the  surrounding  parts. 

Absorption  begins  long  before  the  process  of  ossification  is  complete, 
working  in  both  directions,  from  the  interior  of  the  medulla,  and  the  exterior 
■of  the  callus,  towards  the  shaft.  Giant-cells  are 
abundant,  especially  in  the  medullary  part,  but 
they  may  also  be  found  here  and  there,  under  the 
newly- finished  periosteum,  and  in  the  superficial 
layers  of  the  callus,  eating  it  away  irregularly 
until,  by  slow  degrees,  it  is  reduced  to  its  per- 
manent dimensions. 

The  permanent  form  of  the  bona. — The  lines 
upon  which  a  bone  is  built,  as  shown  by  its  shape, 
and  by  the  direction  of  its  trabeculte,  are  governed 
by  the  strains  it  has  to  meet.  After  a  fracture,  if 
the  ends  are  so  accurately  adjusted  that  the  axis 
is  not  altered,  the  original  shape  and  constructio}i 
are  restored,  because  the  strains  the  bone  has  to 
bear  after  the  accident  are  identical  with  those 
it  received  before.  But  if  it  is  not  well  set,  so 
that  its  two  ends  overlap  or  form  an  angle  with 
each  other,  the  forces  may  still  be  the  same,  but 
they  no  longer  act  in  the  same  way.  The  shape 
becomes  modified,  even  that  of  the  old  bone,  and 
the  lines  are  altered  to  those  which,  under  the  cir- 
cumstances, are  best  adapted  to  the  work  ;  and  it 
■often  happens  that  they  are  very  different  from  the 
■original  ones  (fig.  94). 

If  the  ends  are  in  apposition,  but  form  an 
angle  with  each  other,  the  medullary  canal  may 
be  re-established,  but  it  will  not  lie  in  the  centre. 
The  compact  tissue  on  the  convexity  is  thinned  ; 

that  in  tlie  concavity  becomes  thicker.  If  they  overlap,  the  central  canty 
is  never  restored,  each  end  remaining  sealed.  The  adjacent  surfaces  of  bone 
either  fuse  together  or  are  held  secure  by  periosteal  cellus.  Often  they 
become  cancellous,  because  the  transverse  section  of  the  whole  is  so  much 
larger  that  porous  bone  is  strong  enough  for  the  work  ;  and  the  trabeculas, 
both  in  the  old  and  the  new  bone,  become  arranged  in  curves,  as  regular 
and  as  even  as  those  in  the  neck  of  the  femur. 

InUrL-articula}\fracturcs.—'Re:^QAti?,  frequently  imperfect  when  the  hne 
of  fracture  lies  inside  the  synovial  cavity  of  a  joint ;  either  bony  union  does 
not  take  place,  or  perfect  freedom  of  movement  is  not  regained.  The  extra- 
vasation is  the  first  obstacle.  Sometimes  the  blood  collects  in  the  interior, 
and,  as  in  transverse  fractures  of  the  patella,  forces  the  two  fragments  so  far 


Fig.  'Ji. — Badly  united  fracture 
of  femur  showing  the  dis- 
phicement  of  the  medullary 
canal  and  the  immense  in- 
crease in  density  and  strength 
of  the  bone  along  the  line  of 
direct  pressure. 
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apart  that  no  bridge  of  callus  can  be  formed  between  them  ;  or  it  coagulates 
and  lies  for  weeks  between  tlie  broken  surfaces,  so  that  it  is  impossible  to 
bring  them  together.  In  other  cases  it  lines  the  interior  of  the  cavity  like  a 
false  membrane,  and  interferes  with  its  secretion ;  or  it  makes  the  capsule- 
stiff  and  unyielding,  and  it  may  even,  as  Hunter  first  suggested,  remaia 
detached  and  form  the  nucleus  of  a  foreign  body. 

Then  the  amount  of  callus  thrown  out  is  frequently  deficient.  None  is. 
formed  by  that  part  of  the  bone  which  is  covered  with  cartilage,,  and  very 
little,  as  a  rule,  by  the  periosteum  inside  the  joint.  In  some  bones,  accord- 
ing to  Bidder,  there  is  no  osteogenic  substance  here  at  all,  the  fibrous  layer 
merely  being  continued  from  the  shaft  to  the  cartilage  of  the  epiphysis.  The 
only  part  that  takes  any  active  share  is  the  broken  surface,  and,  unless  the 
ends  are  held  absolutely  in  contact  by  impaction  or  other  means,  this  is  not 
sufficient,  and  either  union  is  fibrous  or  it  fails  altogether,  and  the  surfaces, 
become  dense  and  hard  from  long-continued  friction. 

This  is  certain  to  happen  if  one  fragment  is  very  small,  or  if,  as  in  intra- 
capsular fractures  of  the  neck  of  the  femur,  it  is  cut  off'  from  its  blood-supply. 
The  chief  nutrient  vessels  of  the  head  of  the  bone  enter  the  under  surface  of 
the  neck ;  the  branch  running  with  the  round  hgament,  even  if  it  does  reach 
so  far,  is  not  large  enough  to  be  of  much  service,  and  consequently,  though  it 
does  not  undergo  necrosis,  the  vitality  of  the  fragment  is  so  feeble  that„ 
miless  there  is  impaction,  union  never  takes  place. 

Fracttores  through  cartilage. — In  the  case  of  the  costal  cartilages  the- 
broken  ends  are  generally  held  together  by  a  ring  of  fibrous  tissue,  formed 
from  the  perichondrium  and  the  cellular  tissue  outside  it.  Sometimes  this 
is  converted  into  bone  and  the  cartilages  themselves  are  calcified.  In  young- 
■subjects  it  seems  probable  that  the  cartilage  corpuscles  at  a  little  distance- 
from  the  seat  of  injury  take  some  share  in  the  process  ;  those  immediately 
bordering  on  it  break  down  and  disappear. 

When  the  articular  cartilage  of  a  joint  is  spht,  as  in  T-shaped  fractures, 
the  cleft  is  filled  in  after  a  time  by  fibrous  tissue  ;  and  the  same  thing- 
happens,  only  very  slowly,  when  a  portion  is  completely  detached,  the. 
fragment  itself  remaining  as  a  foreign  body. 

2.  Union  in  compound  fractures 

In  compound  fractures  the  process  of  repair  depends  upon  the  behaviour 
of  the  wound.  If  this  heals  by  the  first  intention,  or  if  it  is  sealed  success- 
fully, the  tissue-changes  are  essentially  the  same  as  those  described  already. 
A  certain  amount  of  blood  is  extravasated,  some  of  the  tissues  are  disorgan- 
ised and  require  to  be  repaired  or  replaced,  but  unless  the  crushing  is  so 
severe  that  the  part  sloughs  en  masse,  the  debris  is  carried  away  little  by 
httle  ;  granulation-tissue  grows  into  the  space  that  is  left,  and  fills  it,  and 
there  is  only  a  slight  degree  of  hyperfemia  and  swelling,  corresponding  to  the 
increase  in  the  activity  of  the  circulation. 

If,  on  the  other  hand,  the  breach  of  surface  is  not  closed  in  at  once,  union 
takes  place  more  slowly,  and  is  attended  by  suppuration  of  a  more  extensive 
character.  In  the  shghter  cases,  in  which  the  soft  parts  are  not  much 
bruised,  or  the  bone  sphntered,  and  in  which  there  is  free  exit  for  all  dis- 
charges, the  wound  soon  begins  to  fill.  The  vessels  dilate,  lymph  pours  out 
into  the  periosteum  and  the  loose  tissues  around,  until  they  are  so  swollen 
that  it  is  not  easy  to  distinguish  one  from  another ;  the  fibrin  coagulates  on 
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the  surface,  the  serum  drains  away,  and  as  the  new  vessels  are  formed  the 
broken  ends  of  the  bone  become  surrounded  and  enclosed  by  a  mass  of  vascular 
granulation-tissue  which  grows  until  the  cavity  is  obliterated.  At  first  the 
surface  of  the  bone,  if  the  periosteum  is  stripped  off,  shows  but  little  change  ; 
in  a  few  days  a  number  of  minute  red  dots  appear  upon  it ;  then  each  of  these 
enlarges  into  a  little  bud  of  vascular  granulation-tissue,  springing  from  the 
side  openings  of  the  Haversian  canals ;  and  at  length  it  becomes  as  porous 
as  the  cancellous  part,  and  is  covered  over  with  a  layer  of  vascular  lymph, 
Bontinuous  with  that  formed  from  the  structures  around. 

The  granulation-tissue  is  converted  directly  into  bone,  without  passing 
through  any  intermediate  stage,  and  without  the  formation  of  cartilage.  The 
lime  salts  make  their  appearance  first,  as  in  simple  fractures,  between  the 
jells  on  the  surface  of  the  old  bone  at  the  boundary  of  the  injury.  From 
this  they  advance  by  degrees  towards  the  injured  part,  until  each  of  the  frag- 
cnents  is  surrounded  by  a  ring  of  soft,  spongy  callus.  These  gradually 
increase  in  size,  approach  nearer  and  nearer  until  they  join  across,  and 
unite  at  length  with  that  which  is  developed  from  the  medulla.  The  shape 
it  first  is  very  irregular,  and  the  amount  excessive,  while  openings  persist 
bere  and  there  in  the  newly-formed  sheath  for  the  discharge  of  pus  :  but  if 
there  are  no  sequestra  these  soon  close  in  and  the  whole  becomes  firm  and 
iense. 

In  many  cases,  however,  the  result  is  not  so  fortunate.    Sometimes  it  is 
iue  to  the  severity  of  the  original  injury  ;  even  in  simple  fractures  it  occasion- 
ally happens  that  the  parts  are  so  crushed  and  bruised  that  they  slough  ; 
much  more  often  it  is  the  result  of  some  fresh,  additional,  cause.    The  wound 
itself  is  of  a  peculiarly  unfavourable  character  ;  nearly  always  it  is  deep 
and  irregular  in  shape,  divided  by  the  layers  of  fascia  into  many  strata,  the 
openings  of  which  do  not  correspond  ;  the  external  orifice  is  often  small 
while  the  internal  cavity  is  always  a  great  deal  larger  than  it  appears  to  be, 
md  it  is  filled  with  a  material  exceedingly  prone  to  decomposition.    If  this 
3ccurs  before  the  barrier  of  lymph  is  thrown  out,  the  products  poison  all  the 
tissues  near,  infiammation  of  the  most  intense  description  follows,  and  unless 
checked  in  time  spreads  up  and  down  the  limb  until  it  is  thoroughly  dis- 
srganised,  or  life  itself  is  lost.    The  periosteum  and  medulla  quickly  become 
involved ;  in  the  neighbourhood  of  the  wound  itself,  where  the  process  is  most 
intense,  they  may  be  completely  destroyed.    Splinters  perish  at  once,  and  are 
thrown  off;  the  ends  of  the  bone,  deprived  of  their  blood-supply,  undergo 
aecrosis,  and  enormous  masses  of  callus  are  thrown  out  round  them  by 
the  more  distant  parts  which  suffer  less. 

If  this  happens,  when  nothing  worse  results,  months  often  pass  before 
union  is  complete.  A  line  of  demarcation  must  form  round  the  necrosed 
fragments ;  granulations  must  be  thrown  out  by  the  living  compact  bone, 
before  the  sequestra  can  be  moved ;  and  often,  long  before  this  takes  place, 
callus  has  grown  round  them,  and  locked  them  in,  so  that  an  operation  is 
necessary  to  release  them.  I  have  knoAvn  them  work  their  way  out  more 
than  fifty  years  after  the  original  injury.  Firm  union  is  often  established 
months  before  the  wounds  have  closed,  and  sinuses  leading  down  to  the 
interior  of  the  bone  sometimes  persist  for  the  rest  of  life. 


c  c 


386    DISEASES  AND  INJUKIES  OF  SPECIAL  STEUCTUEES 


Impeefect  Eepair 

The  amount  of  callus  thrown  out  may  be  excessive.  This  is  more  likely  j 
to  happen  after  compound  fractures,  or  when  there  is  a  large  number  of 
splinters,  and  the  tissues  around  are  much  irritated.  As  a  rule,  it  is  not  of  i 
material  consequence ;  the  outline  of  the  limb  is  altered,  and  the  action  of 
the  muscles  slightly  impaired  ;  but  the  inconvenience  is  not  great,  and  the 
excess  is  soon  removed  by  absorption.  Sometimes,  however,  a  nerve  is  com- 
pressed, and  paralysis  cr  wasting  sets  in ;  or  a  joint  is  locked  and  useless, 
owing  to  outgrowths  of  bone  around  it ;  oi-  two  parallel  bones,  such  as  the 
radius  and  ulna,  are  joined  together  so  that  pronation  and  supination  are 
lost.  When  this  occurs,  more  active  measures  are  required,  and  it  is  gener- 
ally necessary  to  cut  down  upon  the  offending  portion  and  excise  it.  These 
cases  of  overgrowth  must  be  clearly  distinguished  from  callus  tumours  (en- 
chondromata  and  osteomata  chiefly),  of  which  a  very  few  have  been  recorded, 
occurring,  for  the  most  part,  at  a  much  later  period. 

Occasionally,  the  callus  becomes  soft  again,  and  is  absorbed  to  a  great 
extent,  so  that  the  deformity  reappears.  This  may  be  due  entirely  to  local 
causes — necrosis,  for  example,  taking  place  at  the  seat  of  injury ;  or  it  may 
happen  during  an  attack  of  erysipelas,  and  in  the  course  of  acute  specific 
fevers.  In  one  or  two  extraordinary  instances  the  absorption  has  not  been 
limited  to  the  callus,  but  has  extended  to  the  fractured  bone  itself.  As  a 
rule,  only  recent  fractures,  in  which  consolidation  has  hardly  taken  place 
yet,  are  affected. 

It  is  more  common  for  the  amount  to  be  deficient  from  the  first,  or  for 
the  process  of  ossification  to  fail.  Bony  union,  then,  is  either  delayed,  or 
else  never  takes  place  at  aU  ;  no  distinct  line  can  be  drawn  between  them  ; 
the  causes  that  occasion  the  one  will,  if  they  act  with  sufficient  persistence 
and  vigour,  equally  give  rise  to  the  other. 

1.  Delayed  union,  as  might  have  been  expected,  is  met  with  much  more 
frequently  than  complete  failure.  In  simple  fractures  of  the  leg  it  is  not 
uncommon  to  find,  at  the  end  of  four  or  five  weeks,  that  the  fragments  are 
apparently  unaltered,  as  easily  moved  as  they  were  at  first.  Sometimes  a 
definite  cause  can  be  found  ;  but  more  often  there  is  nothing  of  the  kind. 
Generally  in  these  cases  there  has  been  very  Httle  displacement,  with  little 
injury  to  the  surrounding  parts,  and  consequently  the  amount  of  provisional 
callus  is  exceedingly  small.  Or  the  fragments  may  appear  to  be  united, 
there  may  be  no  pain  or  undue  mobility  when  the  limb  is  tested  ;  but 
a  few  days  after  the  patient  is  allowed  to  get  up  the  union  begins  to 
bend,  and  it  is  clear  that  the  callus  is  not  sufficiently  firm.  In  the  vast 
majority  of  instances  this  gets  well  of  itself;  the  limb  is  straightened; 
a  fixed  apparatus,  rather  stronger  than  usual,  is  applied ;  and  the  patient 
is  allowed  to  get  about  on  crutches,  with  a  strict  injunction  not  to  let 
the  injured  limb  touch  the  ground  under  any  circumstances  ;  but  every  now 
and  then  the  reverse  takes  place,  the  callus  becomes  absorbed  from  too; 
early  movement,  the  union  becomes  weaker  and  weaker,  and  a  false  joint ^ 
results. 

2.  A"3n-tt7wo».— When  there  is  no  bony  union  at  all,  the  ends  may  remain 
separate  and  distinct,  without  so  much  as  a  band  between  them  ;  or  they 
may  be  connected  together  by  fibrous  tissue  of  various  degrees  of  strength;; 
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Fin.  on. — Ununited 
tincture  of  ulna. 


3r  they  may  lie  in  apposition,  held  by  a  capsule  of  connective  tissue,  so  that 
%  more  or  less  perfect  joint  is  formed. 

(a)  AbsoUite  non-union  is  rarely  met  with  except  in 
!ntra-capsular  fracture  of  the  neck  of  the  femur,  and  in 
3ome  cases  of  fractured  patella.  It  is  nearly  always  due 
to  wide  separation  of  the  fragments.  The  medullary 
spaces  become  closed  ;  the  ends  become  rounded  and 
wasted  ;  the  surfaces,  if  they  are  in  contact  with  other  hard 
structures,  become  dense  and  polished ;  and  the  callus 
that  is  thrown  out  after  the  fracture  is  absorbed  again. 

[h)  Fibrous  or  imperfect  union  is  much  more  common. 
Sometimes  it  is  exceedingly  firm  ;  the  ends  of  the  bones 
are  well  nourished  ;  the  broken  surfaces  face  each  other  ; 
the  fibres  that  pass  across  are  short  and  strong,  with 
perhaps  islets  of  cartilage  and  even  of  bone  scattered 
among  them,  so  that  it  is  difficult  to  be  certain  that 
perfect  union  has  not  taken  place.  Sometimes,  on  the 
other  hand,  the  fibres  are  long  and  weak,  formed  rather 
by  a  condensation  of  the  connective  tissue  around  the 
ends  than  from  a  layer  of  callus  directly  connecting 
them ;  and  the  bones  are  thin  and  conical,  with  their 
ends  much  wasted.  Every  grade,  in  short,  may  be  found, 
between  union  that  is  nearly  as  strong  as  bone  and 
absolute  failure. 

(c)  False  joints  (psoudarthroses),  strictly  so- 
called,  are  rarely  met  with.  They  appear  to  be 
formed  out  of  false  union  in  simple  fractures 
by  constant  movement  for  months  together.  In 
some  cases  they  are  almost  perfect ;  the  ends 
are  moulded  so  that  they  fit  each  other  acciirately  ; 
they  are  surrounded  and  held  together  by  a  tough 
hgamentous  capsule  ;  this  is  lined  with  a  layer 
of  flattened  connective  tissue  corpuscles  like  an 
endothelium,  and  is  filled  with  a  fluid  which,  as 
in  the  case  of  adventitious  bursEe,  closely  resembles 
synovia.  Sometimes  islets  of  cartilage,  hyaline 
or  fibrous,  may  be  found  upon  the  apposed  sur- 
faces, probably  the  remains  of  the  callus  that  was 
thrown  out  shortly  after  the  fracture.  More  often 
the  surface  is  dense  and  polished,  as  in  joints 
affected  with  arthritis  deformans  ;  and  lips,  fringes, 
and  even  loose  bodies  ai'e  occasionally  found  around 
the  margin.  False  joints  of  this  description  are 
most  frequently  met  with  in  the  humerus  and 
femur,  possibly  owing  to  the  peculiarly  dense 
character  of  the  compact  tissue. 

They  have  been  known  to  occur  in  children, 
especially  in  the  leg,  and  to  lead  to  impairment  in 

the  growth  of  the  limb.  When  they  occur  in  nxlults,  go.— Ununited  fracture  of 
the  bones  and  muscles  are  often  well-nourished,  tibiawith couRecutive  bending 
much  better  than  they  are  in  cases  of  fibrous  union.    ""^  strengthen.ng  of  ibula. 
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Causes. — Tlie  causes  of  delayed  union  and  false  joints  may  be  general  or 
local;  but  the  latter  are  by  far  the  more  important. 

1.  General  causes. — Very  few  can  be  regarded  as  more  than  occasional ; 
union  is  sometimes  delayed  ;  but  more  often  than  not  it  takes  place  as  quickly 

as  in  health.  Fevers,  Briglit's  disease,  diabetes, 
scurvy,  starvation,  advanced  syphilis  or  carcinoma, 
pregnancy,  lactation,  any  severe  cachexia,  in 
short,  may  check  the  progress  of  repair,  but  though 
undoubted  instances  are  recorded,  it  is  rare  to  find 
that  any  one  of  these  is  sufficient  by  itself.  Some- 
times the  urine  has  been  found  to  be  alkaline  and 
loaded  with  phosphates,  and  it  has  been  thought 
that  this  was  the  reason,  and  in  a  very  few  cases 
it  has  seemed  as  if  the  fault  lay  with  the  nervous 
system.  Old  age  is  certainly  not  a  cause ;  frac- 
tures unite  as  well  in  people  over  seventy  as  in 
younger  ones,  with  the  exception  of  intra-capsular 
fracture  of  the  neck  of  the  femur,  the  reasons  for 
which  are  probably  entirely  local.  Complete 
failure  may  nearly  always  be  traced  to  local 
causes. 

2.  Local  causes. — Some  of  these,  like  the 
general  ones  already  mentioned,  merely  delay 
union  ;  others  prevent  it  altogether ;  but  with  a 
few  exceptions  it  cannot  be  said  even  of  these  that  they  are  invariable  ;  and 
in  a  large  proportion  of  cases  it  is  impossible  to  give  a  definite  reason  why 
union  fails. 

(a)  SeiMrationof  the  broken  surfaces. — This  is  the  most  important;  if 


Fig.  97.— False  joint  in  tibia 
from  a  fracture  probably  at 
birth. 


Fig.  98.— Position  assmned  by  the  limb  in  this  case  before  it  was  amputated. 

the  space  between  the  fragments  is  filled  up  with  other  structures,  whether 
muscle,  tendon,  joint-capsule,  or  blood -dot,  so  that  they  cannot  be  brought 
together,  failure  is  almost  certain.  It  does  not  matter  how  the  separation  is 
produced ;  the  ends  may  be  driven  into  the  substance  of  other  structures 
near  ;  or  drawn  apart  by  the  action  of  muscles  ;  or  made  to  overlap  so  that 
the  periosteal  surfaces  only  are  in  contact ;  unless  th-ey  are  properly  adjusted 
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the  result  is  almost  certain.  Non-imion  is  more  frequent  in  compound 
fractures  than  simple  ones,  owing  to  the  amount  of  bone  that  is  sometimes 
lost  by  resecting  the  ends,  or  from  necrosis. 

(6)  Movevient. — In  other  instances  the  method  is  in  fault ;  either  the 
fragments  are  not  properly  secured,  and  the  neighbouring  joints  not  fixed  as 
they  should  be  ;  or  movement  is  allowed  too  soon,  and  the  callus  is  absorbed 
again.  This  happens  in  a  variety  of  ways  :  the  bandages  may  become  loose 
from  shrinking  of  the  limb  ;  the  patient  may  be  delirious  ;  surrounding 
circumstances  may  be  unfavourable  ;  or  a  neighbouring  joint  may  become  stifi", 
so  that  when  the  limb  is  used  an  undue  strain  falls  upon  the  seat  of  fracture. 
One  of  the  favourite  sites  is  the  middle  of  the  shaft  of  the  humerus,  and  it  is 
certainly  not  uncommon  to  find  in  these  cases  that  the  elbow  is  stiff ;  but  I 
am  disposed  to  think  that  more  importance  should  be  attached  to  the  pecu- 
liarly dense  character  of  the  bone  at  tliis  spot,  and  to  the  possibility  of  slips 
of  the  neighbouring  muscles  getting  in  the  way.  In  the  case  of  sailors, 
among  whom  cases  of  ununited  fracture  are  unusually  frequent,  full  allowance 
must  be  made  for  defective  hygienic  conditions,  although,  admittedly,  fractures 
of  the  ribs  rarely  fail  to  unite  in  them. 

(e)  Malnutrition. — The  prolonged  application  of  cold  ;  liga,ture  of  the 
main  artery  ;  tight  bandaging  so  as  to  interfere  with  the  circulation  ;  throm- 
bosis of  the  veins  leading  to  oedema,  and  rupture  of  the  nutrient  vessels,  are 
all  cited  as  occasional  causes ;  and  no  doubt  they  are  not  without  some 
influence,  although  it  is  difficult  to  believe  they  are  sufficient  of  themselves. 
It  has  not  been  proved  that  the  nerves  exert  any  direct  effect. 

[d)  Disease  of  the  hone  itself  is  an  occasional  cause.  Necrosis  has  been 
already  mentioned  as  especially  frequent  in  compound  fractures  ;  but  tertiary 
syphilitic  nodes,  moUities  ossium,  atrophy,  hydatid  cysts,  sarcomata,  and 
chronic  abscesses  sometimes  lead  to  the  same  result. 

Diagnosis. — This  rests  mainly  upon  the  degree  of  mobility  that  is 
present.  In  cases  of  delayed  union  it  is  usually  slight,  though  the  amount 
of  deformity  may  be  considerable,  and  it  is  always  painful ;  in  fibrous  union 
or  false  joint,  on  the  other  hand,  it  is  free  and  nearly  painless.  The  proba- 
bihty  of  the  latter  increases  greatly  with  the  length  of  time  since  the 
accident ;  but  union  of  a  fractured  femur  has  been  known  to  take  place 
without  operation  after  as  long  an  interval  as  twenty-two  months. 

Treatment. — Like  the  causes,  this  is  general  as  well  as  local  ;  but  while 
the  former  may  prove  serviceable  in  mere  delay,  it  is  entirely  without 
effect  in  genuine  cases  of  false  joint. 

1.  Constitutional.— T\nii  naturally  varies  with  the  requirements  of  each 
case.  Nourishing  food  and  fresh  air  are  essential  in  all ;  tonics  are  often 
needed  to  improve  digestion  ;  a  fair  amount  of  stimulants  is  advisable, 
especially  in  those  who  are  accustomed  to  them  ;  and  iron,  cod-liver  oil,  and 
other  remedies  may  be  given  to  improve  the  general  health  ;  but  there 
is  no  proof  that  the  administration  of  lime  or  of  phosphorus  in  any 
shape  has  any  effect  upon  the  deposition  or  the  ossification  of  callus..  In 
cases  of  syphiUs,  mercury  and  iodide  of  potash  must  be  given  according  to 
the  general  rules  ;  and  mercury  has  been  given  experimentally  with  success 
where  no  history  could  be  obtained;  but,  apart  from  the  presence  of 
gummata  upon  the  bones,  it  very  rarely  happens  that  union  is  in  any  way 
delayed  by  this  disorder.  Vegetables  and  lime-juice  are  equally  important 
if  there  is  any  suspicion  of  scurvy  ;  and  a  woman  who  is  suclding  should  be 
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directed  to  wean  her  infant ;  but,  beyond  general  considerations  of  this 
character,  nothing  can  be  done.  There  is  no  evidence  that  any  drug  has 
the  least  direct  influence  on  the  rapidity  with  which  union  takes  place. 

2.  Local. — Beadjustmmt.  The  first  thing,  if  the  ordinary  time  has 
elapsed  and  the  fragments  are  still  movable,  is  to  reset  them,  bring  them 
into  apposition  with  each  other,  and  secure  them  in  some  form  of  splint  (a 
fixed  one  generally)  that  will  ensure  absolute  immobility,  and  at  the  same 
time  enable  the  patient  to  get  into  the  open  air.  This  alone  is  sufficient  in 
a  large  proportion  of  cases,  especially  those  in  which  the  chief  cause  is  want 
of  rest.  Only  it  is  necessary  to  make  certain  once  for  all  that  the  fragments 
are  really  in  apposition,  and  that  nothing  has  slipped  in  between.  Should 
this  have  happened,  union  is  almost  certain  to  fail ;  and  unless  the  ends 
can  in  some  way  be  disengaged  and  brought  together,  it  is  scarcely  worth 
while  wasting  time  in  trying  measures  that  must  be  ineffectual. 

Counter-irritation. — This  may  be  combined  in  some  instances  with  the 
use  of  counter-irritants — tincture  of  iodine,  for  example,  painted  one  very 
night,  or  light  blisters.  These  no  doubt  do  increase  the  amount  of  blood 
flowing  through  the  parts  beneath  ;  the  exact  form  of  a  blister  painted  on 
the  thorax  may  be  traced  sometimes  upon  the  costal  pleura ;  and  where  a 
bone  is  near  the  surface,  as  in  the  case  of  the  leg,  the  periosteum  would 
almost  certainly  be  stimulated  to  increased  action  ;  but  at  the  best  they  can 
only  be  of  very  limited  application. 

Mechanical  stimulation. — If  this  procedure  fails,  an  attempt  may  be  made 
to  excite  a  certain  degree  of  inflammation  by  friction  or  percussion,  and  tlien 
to  obtain  union  by  securing  the  fracture  in  a  plaster  case.  One  method  is  to 
rub  the  ends  of  the  bones  together  every  day,  until  a  certain  amount  of 
heat  and  swelhng  is  produced  around  the  seat  of  fracture.  Another  aims  at 
the  same  effect  by  hammering  them  with  a  mallet,  the  skin  being  protected 
from  injury  by  a  piece  of  felt.  A  third,  which  is  sometimes  successful,  not 
only  in  delayed  union,  but  even  in  case  of  false  joint  of  long  standing,  consists 
in  encasing  the  Hmb  in  an  apparatus  so  contrived  that  the  patient  may  get 
about,  while  the  fragments  are  held  rigidly  fixed  and  in  contact  with  each 
other.  This  is  especially  useful  in  fractures  of  the  lower  limb,  where  there 
is  already  a  fair  amount  of  union,  and  where  the  direction  is  not  too  obHque. 
The  appliance,  which  must  be  worn  night  and  day,  naturally  must  be  fairly 
strong,  and  must  fit  with  the  greatest  accuracy.  The  best  are  made  of 
leather,  with  lateral  iron  supports,  jointed  in  the  proper  situations,  and  let 
into  the  boot  beneath.  The  health  of  the  patient  improves ;  the  nutrition 
of  the  limb  becomes  more  satisfactory  ;  and  the  constant  friction  of  the 
ends  of  the  bones  stimulates  them  to  such  an  extent,  that  in  many  in- 
stances the  fracture  unites  and  becomes  firm  without  anythmg  further  being 
required. 

Puncture  and  injection.—When  it  is  no  longer  a  question  merely  of  delay, 
the  same  kind  of  treatment  may  be  adopted,  but  in  a  more  vigorous  manner. 
If  the  bone  lies  near  the  surface,  it  sometimes  answers  to  drive  a  number  of 
stout  needles]  directly  through  the  skin  into  the  space  between  the  frag- 
ments, and  leave  them  there  for  a  week  or  ten  days.  In  other  cases  the 
injection  of  various  kinds  of  fluid,  tincture  of  iodine,  carbolic  acid,  and  alcohol 
has  been  tried.  Or  the  negative  pole  of  a  galvanic  battery  has  been  attached 
to  a  needle  inserted  between  the  fragments,  and  a  current  as  strong  as  the 
patient  could. bear  without  an  anaesthetic  passed  through  it;  or  the  ends 
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have  been  scarified  with  a  tenotome,  or  perforated  with  a  drill,  with  the  view 
of  exciting  sufficient  inflammation  about  the  part  to  fix  the  fragments  in 
the  exudation.  None  of  these,  however,  can  be  advocated  very  strongly ; 
acupuncture  and  drilling  the  ends  are  perhaps  the  most  satisfactory,  but  they 
are  not  so  devoid  of  danger  as  they  seem  to  be,  especially  as  the  large  blood- 
vessels are  often  adherent  to  the  fragments,  and  their  action  is  by  no  means 
certain.    Setons  should  certainly  not  be  usei. 

Pegging. — Of  all  the  methods  that  act  in  this  way,  the  one  that  has 
enjoyed  the  greatest  amount  of  success  is  that  first  practised  by  Dieffen- 
bach.  According  to  his  directions,  a  small  incision  is  made  through  the 
soft  parts  down  to  the  bone,  on  the  side  that  is  most  accessible,  and  both 
h'agments  are  drilled  completely  through ;  then  an  ivory  peg  is  driven  into 
each  with  a  wooden  hammer,  until  its  end  can  be  felt  projecting  on  the  other 
side,  and  the  fracture  secured  in  a  plaster  casing.  The  pegs  may  be  left 
in  for  ten  days  or  a  fortnight,  according  to  the  amount  of  reaction  they 
cause. 

It  is  generally  found  when  the  pegs  are  removed  that  the  surface  is  deeply 
eroded  (after  the  fashion  of  Howship's  lacunse)  by  the  cells  in  the  medulla ; 
and  it  is  much  simpler  to  break  them  off  short,  and  leave  them  in  the  sub- 
stance of  the  bone,  to  be  absorbed  there ;  they  do  not  of  themselves  excite 
suppuration,  the  skin  wound  can  be  closed  at  once,  and  there  is  much  less 
chance  of  inflammatory  complications  setting  in.  In  very  oblique  fractures, 
where  the  ends  of  the  bones  overlap,  an  additional  amount  of  security  may 
be  obtained  by  driving  the  pegs  through  both,  so  as  to  pin  them  together ; 
and  steel  screws  may  be  used  in  the  same  way,  the  handles  being  detached 
after  they  are  fixed,  so  that  the  whole  can  be  covered  up  in  one  dressing ; 
but  if  measures  of  this  kind  are  adopted,  it  is  more  satisfactory  to  expose 
the  ends  of  the  bone  thoroughly,  resect  them  if  necessary,  and  adjust  them 
accurately.  The  operation  is  scarcely,  if  at  all,  more  severe,  and  the  result 
is  decidedly  more  certain. 

Resection  and  wiring. — In  a  large  number  of  cases  this  is  the  only  plan 
that  ofiers  a  reasonable  prospect  of  success.  Where  there  is  a  false  joint 
of  long  standing,  or  great  displacement  of  the  ends,  or  when  some  foreign 
substance  has  become  entangled  in  the  fracture  so  that  the  bone  cannot  be 
released,  nothing  else  can  be  of  any  avail.  The  immediate  neighbourhood 
of  a  joint  is  no  objection  ;  if  the  tissues  themselves  are  healthy,  and  if  there 
is  no  great  amount  of  inflammatory  exudation  around  the  part  already,  there 
is  no  reason  why  suppuration  should  occur.  A  certain  amount  of  stifiness 
may  result,  it  is  true,  either  from  the  formation  of  adhesions,  or  from 
excess  of  callus,  but  it  is  rarely  of  any  extent,  and  of  course  such  an 
operation  as  this  is  not  done  unless  the  usefulness  of  the  limb  is  seriously 
impaired. 

The  operation  itself,  especially  in  the  case  of  a  deeply-seated  bone,  is  by 
no  means  easy.  The  limb  is  rendered  bloodless  ;  the  parts  thoroughly  ex- 
posed by  a  longitudinal  incision,  if  possible  through  one  of  the  inter-muscular 
septa,  so  as  to  avoid  injury  to  other  structures  ;  all  intervening  tissue  re- 
moved, taking  especial  care  to  preserve  every  fragment  of  periosteum,  and 
the  ends  either  sawn  off  or  thoroughly  freshened.  It  is  of  httle  or  no 
use  unless  they  are  made  to  fit  each  other  accurately,  over  a  surface  of  some 
extent,  and  are  firmly  held  together.  They  may  be  secured  in  various  ways 
according  to  their  shape  ;  sometimes,  when  they  are  both  obliaue,  they  may 
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be  pegged  through  with  wire  or  ivory  needles  ;  in  other  cases  they  may  be 
dove-tailed  or  wedged  into  each  other  ;  in  one  example  the  lower  end  of  the 
fibula  was  driven  into  the  medullary  canal  of  the  upper  end  of  the  tibia,  with 
a  very  good  result ;  or  if  the  central  canal  of  both  fragments  is  exposed,  an 
ivory  peg  may  be  fixed,  first  in  the  one  and  then  in  the  other,  so  as  to  hold 
them  in  the  same  straight  line  ;  but  the  ordinary  method  is  to  drill  them 
both,  and  suture  them  together,  either  with  silver  wire  (the  ends  of  which 
can  be  hammered  down),  or  kangaroo  tendon.  Especial  care  must  be  taken 
to  provide  sufficient  drainage  ;  owing  to  the  amount  of  manipulation  to  which 
the  parts  must  be  subjected  in  an  operation  of  this  kind  the  oozing  is  in 
general  very  extensive. 

Even  this  is  not  always  successful.  A  great  deal  depends  upon  the 
condition  of  the  bones  ;  if  they  are  much  wasted,  and  if  the  ends  are  sharp 
and  pointed,  failure  is  not  at  all  milikely.  Sometimes,  when  a  first  attempt 
under  strict  antiseptic  precautions  does  not  succeed,  a  second  without  is 
more  satisfactory,  and  union  has  taken  place  after  an  attack  of  erysipelas. 
Perhaps  the  best  thing,  if  the  operation  fails,  is  to  put  the  limb  up  in  some 
apparatus  that  will  allow  it  to  be  used  to  a  certain  extent,  in  the  hope  that, 
though  this  may  not  improve  the  chance  of  union,  the  bones  will  be  better 
nourished,  and  then  another  attempt  may  be  made  later  on. 

Transplantation. — Nussbaum,  in  two  instances  in  which  there  was  a  great 
deficiency  in  the  ulna,  separated  a  portion  of  bone  from  one  of  the  ends, 
leaving  it  attached  by  periosteum,  and  reflected  it,  so  that  it  filled  up  the 
interval.  If  this  is  attempted,  the  circulation  through  the  bone  must  first 
of  all  be  stimulated  by  inserting  needles  into  it,  and  great  care  must  be 
taken  to  prepare  the  bed  for  the  new  fragment. 

Grafting. — MacEwen  has  carried  the  process  farther  still,  and  by  dint  of 
repeatedly  grafting  in  fragments  of  bone  obtained  by  osteotomy,  succeeded 
in  a  child  three  years  old  in  causing  the  reproduction  of  nearly  the  whole  of 
the  shaft  of  the  humerus.  Fragments  of  bone  and  periosteum  obtained  from 
animals  have  also  been  used,  and  with  success  ;  in  one  instance  a  gap  of  two 
and  three-quarters  inches  in  th&  clavicle  was  gradually  filled  up  by  grafts  of 
bone  from  dogs,  three  successive  series  being  used  ;  and  in  another  (McGill) 
thirteen  fragments  of  bone  from  the  femur  of  a  rabbit  were  transplanted  into 
a  gap  in  the  radius  with  a  perfect  result.  It  is  possible,  of  course,  that  this 
may  be  due  merely  to  the  irritating  effect  of  a  foreign  body  ;  but  it  is  difficult 
to  believe  that  the  nature  of  the  foreign  body  is  of  no  importance. 

Symptoms  and  Diagnosis 

A  fractured  limb  must  be  made  secure  at  once  to  avoid  further  injury. 
Full  and  detailed  examination  is  better  postponed  until  the  splints  and 
other  apphances  are  ready,  that  the  fracture  may  be  set  without  being 
handled  a  second  time.  The  extent  to  which  it  is  advisable  to  carry  the 
investigation  and  the  question  of  an  anesthetic  vary  in  each  case,  and  must 
be  left  to  the  discretion  of  the  surgeon.  In  some  instances,  such  as  fracture 
of  the  neck  of  the  femur  in  an  old  person,  manipulation  should  never  be 
attempted ;  on  the  other  hand,  in  an  injury  to  the  lower  extremity  of  the 
humerus,  it  is  absolutely  essential  to  find  out  the  exact  position  and  direction, 
if  serious  deformity  is  not  to  result. 

The  possibihty  that  neighbouring  structures,  especially  arteries  and 
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joints,  are  injured  too,  should  never  bo  forgotten,  and  a  careful  examination 
into  their  condition  should  be  made  in  every  case  ;  they  may  easily  be 
wounded  by  splinters  and  in  other  ways,  and  if  overlooked  may  lead  to  very 
grave  complications. 

Method. — No  pains  should  be  spared  to  obtain  a  clear  account  of  the 
accident,  whether  the  injury  was  the  result  of  direct  or  indirect  violence,  or 
if  it  was  due  to  muscular  action — sometimes  a  sound  is  heard  at  the  moment 
that  the  bone  gives  way — then  what  happened  afterwards,  whether  the 
limb  was  used  again,  or  if  all  power  over  it  was  gone,  and  where  the  pain 
was  most  acute.  In  many  cases  a  shrewd  suspicion  may  be  formed  from 
this  alone,  not  merely  as  to  the  part  of  the  body  which  has  been  hurt,  but 
even  as  to  the  kind  of  injury  sustained. 

Then,  before  it  is  touched  further  than  is  required  for  the  removal  of  the 
clothes  (which  should  be  cut  wherever  necessary),  it  must  be  inspected  with 
the  greatest  care,  and  compared,  point  for  point,  with  the  corresponding 
part  of  the  opposite  side.  Often  the  position  is  characteristic  of  some  special 
kind  of  injury  ;  sometimes  the  outline  is  greatly  changed,  natural  hollows 
perhaps  are  obliterated,  or  bony  prominences  have  disappeared,  or  measure- 
ment even  by  the  eye  reveals  an  amount  of  shortening  or  displacement  that 
can  be  accounted  for  in  no  other  way. 

Not  till  this  is  finished  may  the  part  be  handled,  and  then  as  lightly  as 
possible,  beginning  at  some  distance  from  the  supposed  seat  of  injury,  and 
tracing  down  with  the  finger  the  prominent  ridges  or  crests  of  bone.  One 
spot  may  be  more  tender  than  the  rest ;  nearly  always  there  is  swelling 
either  from  the  extravasation  of  blood,  or  from  displacement  of  the  broken 
ends  ;  sometimes  there  is  discoloration,  or  the  skin  is  abraded  and  even  torn. 
All  this  must  be  noted  before  any  attempt  is  made  to  move  the  part,  either 
for  the  purpose  of  eliciting  crepitus,  or  of  ascertaining  the  presence  of  ab- 
normal mobility.  This,  if  it  cannot  be  avoided  altogether,  must  be  postponed 
to  the  last.  It  must  never  be  forgotten  that  in  all  cases  a  great  deal  (in 
fractures  by  indirect  violence  nearly  the  whole)  of  the  injury  sustained  by 
the  soft  parts  is  due  to  the  movement  of  the  broken  ends. 

Symptoms. — The  three  distinctive  signs  of  fracture  are  an  alteration  in 
the  shape  of  the  part  due  to  the  displacement  of  the  broken  ends,  undue 
mobility,  and  the  rough  grating  sensation,  or  crepitus,  felt  when  one  broken 
surface  is  rubbed  against  another.  The  presence  of  any  one  of  them  is 
enough  ;  when  they  are  all  three  wanting,  as  in  fissures  of  the  cranium,  the 
existence  of  a  fracture  is  only  a  matter  of  inference. 

1.  Deformity. — Of  these  three  displacement  is  the  most  valuable,  as 
it  requires  httle  manipulation,  and  is  the  one  most  often  present.  Some- 
times it  is  so  considerable  that  it  is  visible  to  the  eye  at  onCe  ;  more  often 
it  can  be  felt  beneath  the  skin,  but  in  most  instances  it  is  only  possible 
to  make  certain  by  means  of  measurement.  In  the  limbs,  comparison 
with  the  opposite  side  of  the  body  is  an  absolute  rule.  In  some  cases^  a 
fairly  accurate  estimate  may  be  made  with  the  hands  alone,  grasping,  for 
example,  the  anterior  superior  spines  of  the  ilium,  in  a  case  of  injury  to  the 
upper  extremity  of  the  femur,  and  measuring  with  the  fingers  the  relative 
position  of  the  trochanters  on  each  side.  In  general,  as  the  displacement  is 
so  often  longitudinal,  it  is  done  much  better  with  a  measuring  tape  or  a 
sliding  graduated  rod.  The  points  selected  on  the  two  sides  should  be  well 
marked,  and  must  absolutely  correspond  ;  the  position  of  the  limbs  must  be 


394    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


identically  the  same,  and  as  asymmetry  is  not  at  all  micommon,  it  is  often 
advisable  to  measm^e  not  only  the  length  of  the  whole  limb,  but  that  of 
the  individual  segments.  This  is  particularly  necessary  in  the  lower 
extremity  ;  whether  fi.-om  previous  injury  or  disease,  or  from  some  difference 
in  the  rate  of  growth,  it  is  not  at  all  uncommon  to  find  one  of  the  lower 
limbs  considerably  longer  than  the  other. 

The  direction  of  the  displacement  depends  chiefly  on  the  character  of 
the  part  that  is  mjured.  It  may  be  angular  as  in  a  greenstick  fracture ; 
transverse  or  lateral  when  a  flat  bone  is  concerned  ;  circular  as  in  fractures 
of  the  lower  extremity  with  eversion  of  the  foot  ;  or  longitudinal,  the  ends 
either  being  drawn  apart  as  in  transverse  fractures  of  the  patella,  or  approxi- 
mated so  that  they  lie  side  by  side  and  override  each  other.  In  some  cases, 
when,  for  example,  one  is  so  driven  into  the  substance  of  the  other  that  it 
becomes  impacted  there,  deformity  is  the  only  one  of  the  three  cardinal 
symptoms  present ;  occasionally  it  is  absent,  as  in  fissures  of  the  cranium,  or 
when  only  one  of  a  pair  of  bones  is  broken. 

In  impacted  fractures  the  displacement  is  entirely  the  result  of  the 
original  force  ;  in  other  cases  it  depends  to  a  great  extent  on  causes  which 
continue  to  act  after  the  bone  is  broken,  so  that  it  grows  worse  and  worse 
the  longer  the  fracture  is  left  to  itself.  The  most  serious  is  the  contraction 
of  the  muscles  ;  not  merely  the  tonic  shortening  which  results  naturally  as 
soon  as  they  are  released  from  their  state  of  tension,  but  violent  and 
continued  spasmodic  contraction,  due  no  doubt  to  the  irritation  caused  by 
the  broken  ends.  This  is  responsible  almost  altogether  for  the  separation 
when  a  bony  projection  is  wrenched  off  and  for  the  shortenmg  which  is 
nearly  invariable  in  fractures  of  the  long  bones  of  the  limbs  ;  and  therefore, 
in  cases  of  paralysis,  displacement  is  always  shght.  In  other  injuries  the 
weight  of  the  limb,  and  what  is  a  great  deal  worse,  subsequent  attempts  at 
moving  the  part  either  by  the  patient  himself  or  by  others,  often  add  seriously 
to  it.  Indeed  it  is  in  great  measure  owing  to  these  two  last-mentioned  causes 
that  so  many  fractures  by  indirect  violence  become  compound. 

2.  Abnormal  mo5^Z^^;^/.—Ab4lormal  mobility,  when  it  is  present,  is  conclu- 
sive, but  if  the  degree  is  shght,  or  if  the  fracture  is  in  the  neighbourhood  of 
a  joint,  it  is  very  hard  to  appreciate,  and  if  there  is  impaction  it  is  wanting 
altogether.  It  is  most  plain  in  transverse  fractures  of  the  shaft  of  long 
bones  where  there  is  only  one ;  in  injuries  of  short  bones  or  where  one 
fragment  is  so  small  or  so  deeply  placed  that  it  cannot  be  fixed,  it  is  of 
little  or  no  assistance,  and  though  it  is  nearly  always  present  when  one  of  a 
pair  of  bones  has  given  way,  special  manipulation  is  generally  required 
to  show  it.  If,  for  example,  the  radius  is  in  question,  the  thumb  of  one 
hand  must  be  placed  upon  the  head  of  the  bone,  while  the  other  alter- 
nately pronates  and  supinates  the  forearm ;  if  the  lower  end  of  the  fibula, 
a  finger  must  be  pressed  firmly  on  the  suspected  spot,  while  the  upper  part 
of  the  two  bones  are  squeezed  together  or  the  foot  is  forcibly  inverted  and 
everted. 

Manipulation  of  this  kind  must  be  carried  out  with  the  greatest  gentle- 
ness, not  merely  because  it  is  so  painful  (this  may  be  prevented  by  an 
anaesthetic)  but  because  it  inflicts  such  injury  on  surrounding  structures. 
For  this  reason  in  some  fractures,  of  the  spine  for  example,  any  attempt 
should  be  absolutely  prohibited. 

3.  CVepiiMs.— Crepitus,  the  peculiar  sensation,  partly  felt,  partly  heard, 
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when  one  broken  surface  is  made  to  rub  upon  another,  is  still  more  limited 
in  its  application,  for  in  order  to  produce  it  the  fragments  must  not  only  be 
freely  movable  but  in  actual  contact,  or  at  least  so  close  that  they  can  be 
made  to  touch.  If  they  are  fixed  or  widely  separated,  or  if  a  piece  of  fascia 
or  muscle,  or  even  blood-clot  has  slipped  between,  it  fails  completely,  and 
when  an  epiphysis  is  detached,  especially  in  very  young  children,  it  is  so  soft 
and  faint  that  it  can  scarcely  be  recognised.  Other  sounds  too  resemble  it 
more  or  less  closely  ;  if  a  synovial  sheath  or  bursa  is  inflamed,  or  if  there 
is  a  collection  of  extravasated  blood  beneath  a  layer  of  dense  fascia,  such 
as  is  not  uncommon  in  the  region  of  the  shoulder,  direct  pressure  may  cause 
a  sensation  that  is  almost  identical ;  but,  as  a  rule,  it  only  does  so  once, 
and  the  sensation  cannot  be  repeated  at  the  same  spot  till  some  little  time 
has  elapsed.  Single  clicks  too,  something  similar  in  character,  may  often 
be  felt  near  joints  that  have  been  injured  when  they  are  moved  in  certain 
directions  ;  and  sometimes,  as  in  the  elbows  of  children,  in  whom  the  bony 
prominences  are  naturally  low,  and  often  still  further  concealed  by  swelling, 
they  may  be  so  clear  as  to  cause  a  momentary  doubt. 

In  rheumatoid  arthritis,  when  the  cartilage  has  disappeared  from  the 
articular  surfaces,  and  the  polished  bones  are  rubbed  upon  each  other  in 
every  movement  of  the  joint,  the  soimd  is  almost  identical,  but  the  feeling 
is  much  smoother,  and  the  surfaces  do  not  grate  on  each  other  in  the  same 
way. 

The  sudden  sound  that  is  sometimes  heard  at  the  moment  of  the 
accident,  not  only  by  the  patient,  but  even  by  those  standing  near,  is  rarely 
of  any  assistance  in  diagnosis,  as  it  only  occurs  when  a  long  bone  is  broken, 
in  circumstances  that  nearly  always  cause  much  displacement. 

Pain. — In  addition  to  these  there  are  other  symptoms  which  are  not 
confined  to  fractures,  and  which  therefore  can  only  be  regarded  as  proof 
when  there  is  other  evidence  in  support  of  them.  Intense  pain  at  the  seat 
of  injury,  for  example,  is  nearly  invariable,  but  to  be  of  any  use  in  diagnosis 
it  must  be  constant  and  limited  to  one  particular  spot.  If,  for  example, 
pressure  on  one  part  of  a  rib  always  causes  pain  at  another  ;  or  if  after  the 
foot  has  been  twisted  an  exceedingly  painful  spot  is  found  on  the  fibula  an 
inch  or  two  above  the  ankle-joint,  fracture  more  or  less  complete  is  almost 
certain ;  there  is  nothing  else  that  can  explain  localised  tenderness  so  far 
from  the  seat  of  injury. 

Ecchymosis. — Extensive  ecchymosis  again  is  a  common  occurrence  in 
cases  of  fracture,  but  is  of  little  use  in  diagnosis  unless  it  has  the  support  of 
other  signs.  Haemorrhage  from  the  ear,  for  example,  is  generally  present  in 
fractures  through  the  middle  fossa  of  the  skull,  but  it  is  only  conclusive 
when  it  is  sudden  and  profuse  ;  and  staining  of  the  skin  is  not  in  any  way 
pecuhar  unless  it  is  accompanied  by  localised  tenderness  and  it  is  certain 
that  the  part  itself  was  not  directly  hurt. 

Helplessness. — Inabihty  to  make  use  of  the  part  is  very  general,  but  by 
no  means  invariable.  It  depends  of  course  upon  the  size  and  importance  of 
the  injured  bone  and  the  extent  to  which  it  is  hurt.  If  the  ends  are 
impacted,  or  the  periosteum  is  not  torn,  or  if  only  one  bone  of  a  pair  is  broken, 
the  hmb  may  still  be  used  to  a  certain  extent,  though  not  without  pain.  In 
some  cases  of  fracture  of  the  clavicle  it  is  quite  possible  to  raise  the  arm 
above  the  head,  and  persons  with  impacted  fracture  of  the  neck  of  the  femur 
have  been  known  to  walk  about  for  days.    When,  on  the  other  hand,  the 
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bony  support  for  the  leverage  of  the  muscles  is  lost,  this  is  absolutely 
impossible.  Unhappily,  this  symptom  is  not  confined  to  fractures,  but  is 
present  in  other  injuries  too,  particularly  in  those  which  present  the  closest 
resemblance  to  them. 

Diagnosis. — The  diagnosis  of  fracture  has  to  be  made  from  separation 
of  epiphyses,  dislocations  and  contusions.  Injuries  in  the  neighbourhood  of 
joints  therefore  present  the  greatest  difficulty,  and  if  the  examination  is 
delayed  until  swelling  has  set  in,  or  if  the  joint  has  been  previously  the  seat 
of  disease,  particularly  of  rheumatoid  arthritis,  it  may  be  necessary  to  wait 
for  some  days  and  to  watch  the  progress  of  the  case  before  a  definite  opinion 
can  be  given.  In  such  a  case  the  injury  must  always  be  treated  as  if  it  was 
certain  that  the  bone  was  really  broken. 

The  separation  of  an  epiphysis  is  distinguished  by  the  locality,  by  the 
age  at  which  it  occurs,  and  by  the  peculiar  soft  character  of  the  crepitus, 
when  it  is  present :  in  infants  it  may  be  absent  altogether,  as  the  line  of 
detachment  in  them  lies  in  the  substance  of  the  cartilage.  The  amount  of 
displacement  is  rarely  very  great,  as  the  periosteum  belonging  to  the  shaft  is 
closely  attached  to  the  epiphysis,  and  is  so  tough  that  it  is  seldom  torn 
completely  in  two  ;  but  sometimes,  when  the  end  of  the  shaft  is  near  the 
skin,  its  smooth  and  rounded  shape  can  be  distinguished  from  the  sharp  out- 
line of  a  fracture.  The  diagnosis  is  important,  because  in  a  certain  number 
of  cases  this  accident  is  followed  by  an  arrest  of  growth,  and  it  is  advisable 
that  the  possibility  of  such  an  occurrence  should  be  pointed  out  at  the  time. 
When  there  is  only  one  bone,  as  in  the  arm,  there  is  merely  a  certain  degree 
of  shortening,  and  if  the  upper  end  is  in  question  some  restriction  in  over- 
hand movements  ;  but  when  the  lower  end  of  the  radius  fails  to  grow  the 
styloid  process  of  the  ulna  projects  farther  and  farther  until  the  use  of  the 
hand  is  seriously  interfered  with  and  the  appearance  is  very  unsightly. 

Dislocations  rarely  present  any  difficulty  if  the  injury  is  seen  shortly 
after  the  accident,  before  swelhng  has  set  in  and  the  bony  prominences 
are  obscured.  If  displacement  is  once  rectified  there  is  no  tendency  for  it 
to  return  ;  true  crepitus  is  wanting,  though  sometimes  there  is  a  very  fair 
imitation,  and  there  is  no  abnormal  mobility.  The  position  of  the  limb  is 
fixed,  and  can  only  be  altered  by  the  exercise  of  a  certain  degree  of  force.  It 
must  not  be  forgotten,  hoAvever,  that  fractures  sometimes  occur  with  dis- 
locations, and  that,  particularly  in  the  case  of  the  elbow,  fractures  into  joints 
may  be  accompanied  by  a  degree  of  displacement  that  produces  a  very  close 
resemblance. 

Severe  contusions,  in  which  there  is  complete  loss  of  power  over  the 
limb  or  a  considerable  extravasation  of  blood,  in  many  cases  cannot  be 
distinguished  from  impacted  fractures,  and  should  be  treated  as  such.  It 
is  impossible  to  prove  that  the  crushing  force  has  been  expended  entirely  on 
the  soft  parts  and  has  not  reached  the  bone,  without  handhng  the  part  to  an 
extent  which,  in  such  injuries,  is  certainly  not  advisable. 

CouBSE  AND  General  Complications 

Shock  — All  fractures  of  any  consequence  are  attended  by  shock  and 
followed  by  a  certain  degree  of  fever.  The  former  of  these  is  dependent, 
not  only  on  the  fracture  itself,  but  on  the  extent  of  the  injury  the  soft  parts 
have  sustained,  the  way  in  which  the  accident  happened,  and  the  condition, 


INJURIES  OF  BONES.— FRACTURES 


397 


mental  as  well  as  bodily,  of  the  patient  at  the  time.  I  have  Imown  a  man 
whose  great  toe  was  run  over  by  a  railway  engine,  so  collapsed  that  twenty- 
four  hours  passed  before  the  reaction  was  sufficiently  good  to  justify  an 
operation. 

Betention. — Retention  of  urine  for  a  day  or  two  is  present  in  a  large 
number  of  cases,  especially  when  the  fracture  involves  the  pelvis  or  the  femur, 
and  when  the  patient  is  confined  to  bed. 

Fever. — In  simple  fractures,  and  in  compound  ones  in  which  the  wound 
heals  by  the  first  intention,  the  fever  rarely  reaches  any  height.  It  is  trau- 
matic fever  in  the  strictest  sense  of  the  term.  The  same  evening  there  is, 
generally  speaking,  a  fall  of  temperature  due  to  the  shock  ;  the  next  day  it  is 
slightly  raised,  and  it  reaches  its  maximum,  100''  or  101°  F.,  by  the  evening 
of  the  second  day.  To  some  extent  it  is  due  to  the  pain  and  tension  upon 
the  sensory  nerves  of  the  part,  and,  as  a  rule,  it  is  proportionate  to  the  amount 
of  extravasation  ;  but  the  main  cause  is  the  gradual  absorption  into  the  cir- 
culation of  the  blood  ferment  set  free  by  the  injured  tissues,  and  the  broken- 
down  clot  which  fills  the  wound. 

If,  on  the  other  hand,  the  fracture  is  compound  and  the  wound  does  not 
heal  by  the  first  intention,  or  if,  as  very  I'arely  happens,  the  limb  is  so  injured 
that,  though  the  skin  is  unbroken,  it  becomes  gangrenous,  no  rule  can  be 
laid  down  either  as  to  the  kind  or  the  degree  of  the  fever.  It  depends 
entirely  on  the  complications  that  set  in  and  the  extent  and  severity  of  the 
inflammation  by  Avhich  they  are  accompanied. 

Fat  embolism. — Fat  embolism  occurs  probably  in  every  fracture.  It 
comes,  no  doubt,  mainly  from  the  medulla,  but  as  the  amount  found  in  the 
lungs  is  sometimes  too  great  to  be  accounted  for  in  this  way,  it  may  be 
derived  to  a  certain  extent  from  the  subcutaneous  tissue  as  well.  Large 
veins  are  torn  across,  their  ends  are  held  open,  the  pressure  in  their  interior 
is  exceedingly  low,  that  in  the  space  around  from  various  causes  much  higher, 
and  as  a  consequence  the  contents  of  the  broken  fat-cells  and  the  extravasated 
blood  are  taken  up  and  carried  away  by  the  current.  It  commences  almost 
at  once.  I  found  abundant  evidence  of  its  presence  in  the  kmgs  of  a  man 
whose  death  was  almost  instantaneous  from  a  broken  neck  ;  and  it  continues 
for  some  weeks,  the  drops  of  fat  circulating  in  the  vessels  becoming  broken 
up  as  they  pass  through  the  capillaries,  and  reuniting  again  in  the  larger 
trunks  until  they  are  finally  excreted  by  the  kidneys. 

The  clinical  significance  of  this  complication  has  been  very  variously  esti- 
mated. There  can  be  no  doubt  that  in  the  vast  majority  of  instances  it  gives 
rise  to  no  symptoms  at  all,  and  animals,  at  least,  are  not  materially  affected 
when  four  times  the  quantity  of  fat  contained  in  a  femur  is  suddenly  injected 
into  one  of  the  larger  veins.  When  the  amount  is  greater  than  this,  there  is  a 
conspicuous  lowering  of  temperature,  difficulty  of  respiration  and  evidence  of 
heart-failure.  The  same  symptoms  have  occasionally  been  observed  after 
simple  fractures  in  man,  and  may,  with  a  fair  amount  of  probability  be 
assigned  to  this.  Collapse  is  always  prominent,  not  immediate,  as  if  it  were 
due  to  shock,  but  coming  on  after  an  interval,  of  some  hours  ;  the  pulse  is 
small  and  quick,  respiration  hurried  and  shallow,  the  temperature  falls 
rapidly,  the  face  becomes  pale,  there  is  a  feeling  of  great  weakness,  the  senses 
gradually  become  more  and  more  dull  until  death  ensues,  perhaps  preceded 
by  convulsive  attacks.  In  the  case  of  compound  fractures  it  is,  generally 
speaking,  impossible  to  decide  how  much  is  due  merely  to  the  mechanical 


398    DISEASES  AND  INJUEIES  OF  SPECIAL  STRUCTUEES 


influence  of  fat  embolism,  and  liow  much  to  acute  septic  intoxication,  whicli 
is  frequently  present  in  the  same  land  of  case.' 

It  is  a  very  old  observation  that  sometimes  after  fractures  an  oily  scum 
forms  upon  the  surface  of  the  urine  after  it  has  been  allowed  to  stand,  and  it 
seems  probable,  when  this  happens,  that  it  is  due  to  the  particles  of  fat  which 
are  excreted  by  the  kidneys  in  a  state  of  molecular  subdivision.  It  is  not 
common,  however,  for  the  amount  to  be  sufficient  to  produce  this  effect. 
Oily  and  albuminous  casts  have  also  been  described,  but  their  presence  is 
certainly  unusual. 

The  further  course  of  a  simple  fracture  is,  as  a  rule,  quite  uneventful. 
The  swelling  of  the  limb  gradually  subsides  and  becomes  localised  to  the 
immediate  seat  of  injury,  where,  owing  to  the  callus  that  is  thrown  out 
around  the  broken  ends,  it  may  persist  for  months.  The  extravasated  blood  is 
slowly  absorbed,  the  discoloration  sometimes  showing  itself  in  far-distant 
parts  of  the  limb.  Occasionally  blebs  filled  with  serum,  more  or  less  deeply 
stained,  make  their  appearance  by  the  side  of  pads  where  there  is  little  or 
no  pressure.  These  should  be  pricked,  their  contents  absorbed  with  wool  or 
blotting  paper,  and  carefully  dried,  or,  particularly  if  there  is  much  oedema, 
they  may  prove  the  starting-point  for  some  inflammatory  process. 

Constipation  is  a  very  general  complaint.  It  may  be  due  to  a  slight 
extent,  perhaps,  to  the  fever,  but  mainly  it  is  the  result  of  the  confinement 
to  bed  and  the  sluggish  circulation  through  the  liver.  Sometimes  it  ends  in 
an  attack  of  gout  or  jaundice. 

Congestion  of  the  lungs  and  hypostatic  pneumonia  are  often  brought 
on  in  the  same  way,  especially  in  old  people,  many  of  whom  never  really  lie 
down  at  all.  If  they  meet  with  any  accident  their  circulation,  already  feeble, 
is  so  aftected  by  the  shock  that  passive  congestion  and  oedema  set  in  and 
rapidly  prove  fatal. 

Bed-sores  too,  are  very  prone  to  occur  from  the  same  cause,  especially  if 
the  patient  is  not  kept  scrupulously  clean.  Over  the  sacrum  is  the  most 
common  situation,  but  they  may  form  anywhere  over  bony  prominences  if 
care  is  not  taken  in  fitting  the  splints.  The  back  of  the  heel,  for  example, 
is  a  very  favourite  locality  in  fractures  of  the  leg,  and  a  sore  is  sure  to  form 
unless  proper  precautions  are  taken.  One  great  advantage  of  fixed  apparatus 
is  that  by  enabling  the  patient  to  sit  up  and  change  his  position  from  time  to 
time  all  these  troubles  due  to  rigid  confinement  are  very  greatly  mitigated. 

Tetanus  has  been  known  to  occur  in  simple  fractures,  apparently  from  the 
stretching  and  bruising  of  a  nerve  by  some  fragment  of  bone.  In  compound 
ones  it  is  more  common,  but  it  must  be  regarded  rather  as  a  compHcation  of 
the  wound  than  of  the  fracture.  Delirium  too,  both  delirium  tremens  and 
that  form  of  wandering  which  is  often  met  with  in  old  or  enfeebled  patients 
after  slight  accidents,  is  of  frequent  occurrence  in  injuries  of  this  kind,  but  is 
not  in  any  way  peculiar  to  them. 

Special  Complications 

The  local  compUcations  that  occur  in  connection  with  fractures  are 
immediate  cr  remote.  The  former  depend  upon  the  injury  inflicted  on  sur- 
rounding structures  at  the  time  of  the  accident,  the  latter  result  from  the 

'  See  Paper  bj  author  in  British  Medical  Journal  for  July,  1881. 
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changes  that  take  place  subsequently  diaring  the  progress  of  the  case.  Cases 
of  injury  to  important  viscera  must  be  treated  by  themselves. 

Laceration. — Laceration  of  the  soft  tissues  and  extravasation  of  blood 
are  so  general  that  they  can  scarcely  be  called  complications,  unless  excep- 
tionally severe.  In  simple  fractures  the  skin  is  sometimes  stripped  up  from 
the  fascia  beneath,  and  floats,  as  it  were,  upon  the  surface  of  a  hfematoma ; 
but  unless  some  large  vessel  has  given  way,  this  is  readily  checked  by  com- 
pression or  position,  and  soon  disappears  of  itself.  Suppuration  rarely 
occurs.  In  compound  fractures  the  danger  is  greater,  for  if  inflammation 
once  breaks  out,  it  is  only  too  likely  to  spread  along  the  track  so  well  pre- 
pared for  it ;  and  in  severe  cases,  where  there  is  much  laceration,  and  the 
extravasation  extends  along  the  limb,  it  is  often  a  wise  precaution  to  enlarge 
the  opening,  and  even  make  fresh  incisions  for  the  purpose  of  washing  out 
the  extravasated  blood,  and  securing  effectual  drainage. 

Bupture  of  arteries. — When  the  main  artery  of  a  limb  is  concerned,  the 
question  is  much  more  serious.  It  may  be  compressed  by  one  of  the  fragments  ; 
the  sharp  edge  of  the  lower  end  of  the  femur,  for  example,  may  be  pressed 
against  the  popliteal ;  or  it  may  be  punctured  by  a  splinter,  or  crushed  so 
that  the  two  inner  coats  give  way  and  curl  up  in  the  interior  of  the  vessel ; 
or  it  may  be  torn  completely  in  two.  Sometimes,  therefore,  it  is  blocked, 
(though  it  may  give  way  later),  and  sometimes  it  continues  to  bleed  until  it  is 
stopped  by  the  tension  of  the  tissues  around  or  by  the  failure  of  the  heart. 

If  there  is  a  wound,  the  nature  of  the  complication  is  generally  evident 
at  once,  though  when  the  external  opening  is  very  small  and  tortuous  the 
stream  may  be  continuous  instead  of  coming  in  jets.  In  simple  fractures 
the  symptoms  depend  upon  the  size  of  the  artery  and  the  nature  of  the 
injury.  If  one  of  the  main  trunks  is  torn  across,  a  tense  elastic  swelling 
forms  with  great  rapidity,  there  is  the  most  excruciating  pain,  the  pulse  below 
is  completely  lost,  and  the  limb  becomes  cold,  oedematous,  and  numbed.  If, 
on  the  other  hand,  there  is  only  a  puncture,  so  that  the  continuity  of  the 
vessel  is  not  interrupted,  this  takes  place  more  slowly  ;  a  certain  amount  of 
indistinct  pulsation  may  be  felt  for  a  time,  and  sometimes,  at  least,  a  low 
murmur  may  be  distinguished,  synchronous  with  the  pulse. 

(rt)  In  comfowid  fractures. — In  the  case  of  a  compound  fracture,  if  the 
vessel  is  of  any  size  or  importance,  the  choice  of  treatment  is  very  limited  ; 
either  the  wounded  artery  must  be  found  and  tied  above  and  below,  or  the 
limb  must  be  amputated.  Which  of  these  alternatives  is  adopted  in  any 
particular  case  depends  upon  the  patient,  on  the  particular  artery  that  is 
wounded,  and  on  the  extent  of  the  injury  inflicted  on  the  other  structures 
around.  Obviously,  a  much  greater  risk  may  be  run  with  a  child  than  with 
an  adult,  though  children  bear  hasmorrhage  badly  ;  there  is  much  more 
hope  when  the  upper  limb  is  in  question ;  and  the  prognosis  is  much  better 
when  the  fracture  has  been  caused  by  indirect  violence  than  when  the  soft 
parts  are  crushed,  the  collateral  circulation  destroyed,  and  the  neighbouring 
joints  torn  open. 

The  hfemorrhage  must  first  be  checked  .by  a  tourniquet,  or  other  means 
suited  to  the  part,  the  wound  enlarged,  all  clots  turned  out  and  a  thorough 
search  made.  Sometimes  this  is  successful,  but  finding  a  torn  vessel  under 
conditions  such  as  these  is  always  a  matter  of  the  greatest  difficulty.  Liga- 
ture of  the  vessel  higher  up  cannot  be  recommended;  if  the  collateral 
circulation  is  good,  the  bleeding  continues  ;  if  it  is  not,  gangrene  sets  in. 
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(6)  In  simple  frackbres. — In  simple  fractures  the  question  turns  upon  the 
collateral  circulation  and  the  limitation  of  the  extravasation.  If  the  swelling 
is  tense  and  diffuse,  so  that  the  limb  below  is  cold  and  pulseless,  amputation 
must  be  performed  at  once  before  gangrene  sets  in.  The  only  exception  is 
where  the  surrounding  structures  are  but  little  injured,  and  the  interruption 
to  the  circulation  is  due  more  to  the  tension  than  to  the  destruction  of  the 
collateral  vessels.  Occasionally  this  happens  to  the  popliteal ;  an  attempt 
may  then  be  made,  provided  everything  else  is  favourable,  to  find  and  tie  the 
injured  artery,  but  it  must  be  recollected  that  this  makes  the  fracture  a 
compound  one,  and  that  very  often  it  extends  into  the  knee-joint. 

If,  on  the  other  hand,  the  circulation  is  not  completely  interrupted  ;  if  the 
limb  still  retains  sonle  warmth  and  sensation,  there  is  some  hope  either  that 
a  traumatic  aneurysm  will  form,  or  that,  better  still,  the  wound  in  the  artery 
may  close,  and  the  blood  quietly  become  absorbed  without  further  trouble. 
I  have  known  this  happen  even  when  it  was  practically  certain,  from  the 
extent  of  the  extravasation,  that  the  brachial  artery  had  been  torn  across. 
The  limb  should  be  raised,  kept  quiet,  placed  in  as  comfortable  a  position  as 
possible,  and  wrapped  in  cotton-wool  to  maintain  the  temperature.  No  firm 
bandages  or  splints  may  be  applied,  merely  something  to  protect  the  part 
against  incautious  movement  ;  the  best  hope  lies  in  perfect  rest  and  gentle 
compression. 

In  the  case  of  the  anterior  tibial  the  symptoms  sometimes  disappear  of 
themselves  ;  more  often  the  swelling  continues  to  pulsate  without  extending 
very  rapidly,  and  a  wall,  more  or  less  perfect,  is  gradually  formed  around  the 
hEematoma  until  it  becomes  a  traumatic  aneurysm.  This  may  be  cured  at 
•any  time  by  any  of  the  ordinary  methods  ;  compression  may  be  tried  first; 
if  this  fails  the  artery  may  be  tied  above,  or  the  sac  may  be  laid  open  and 
both  ends  of  the  vessel  secured.  Careful  examination  for  pulsation  should 
be  made  in  every  case  of  locahsed  swelling  that  makes  its  appearance  after 
a  fracture  ;  very  often  there  is  a  certain  amount  of  redness  and  inflammation 
round  a  traumatic  aneurysm,  and  many  of  them  have  been  laid  open  in 
mistake  for  abscesses,  especially  as  they  are  sometimes  met  with  at  some 
distance  from  the  seat  of  injury. 

When  the  posterior  tibial  is  wounded,  it  is  rare  for  the  swelling  either 
to  subside  or  become  locahsed.  If  the  limb  continues  warm,  digital  com- 
pression of  the  femoral  may  be  tried ;  at  least  it  places  the  patient  in  no 
greater  danger,  for  if  gangrene  supervenes  amputation  can  always  be  per- 
formed at  the  seat  of  injury ;  and  ligature  in  Scarpa's  triangle  has  proved 
successful  in  a  few  instances.  If,  however,  the  swelling  is  rapid,  and  there 
is  evidence  of  venous  congestion  ;  or  if  the  part  is  plainly  becoming  colder, 
an  attempt  may  be  made  to  tie  the  vessel,  but  in  all  probability  the  limb  will 
have  to  be  amputated.  When  the  popliteal  is  in  question,  owing  to  the  space 
round  the  vessel,  the  swelling,  as  I  have  mentioned  already,  is  always  diffuse. 

Bupture  of  veins. — Eupture  or  puncture  of  a  large  vein  is  a  very  unusual 
and  a  very  grave  complication.  The  popliteal  is  occasionally  torn  or  com- 
pressed at  the  same  time  as  the  artery,  and  the  subclavian  is  sometimes,  but 
very  rarely,  injured  in  fractures  of  the  clavicle;  in  other  cases  the  vein 
usually  escapes,  unless  the  hmb  is  utterly  disorganised.  The  symptoms, 
with  the  exception  of  the  pulsation,  are  almost  the  same  as  those  of  ruptured 
artery,  and  gangrene  is  even  more  likely  to  occur.  If  the  limb  is  growing 
eold,  the  only  course  is  to  lay  the  swelling  open,  turn  out  all  the  extravasated 
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alood,  and  try  to  secure  the  two  ends  as  soon  as  possible,  and  failing  tliis, 
amputate. 

Secondary  Hoemorrliagc. — Secondary  liasmorrliage  may  occur  after  com- 
pound fractures,  just  as  it  may  after  any  other  injury,  and  from  the  same 
causes.  In  addition,  however,  there  is  always  the  danger  in  simple  as  well 
IS  compound  ones,  that  a  loose  splinter  may  be  driven  into  an  artery  or  vein 
by  some  incautious  movement,  or  that  the  wall  of  the  artery  may  ulcerate 
through  from  pressure.  I  have  known  this  occur  in  the  case  of  the  popliteal 
a  twelvemonth  after  the  original  accident ;  the  lower  end  of  the  upper 
fragment  was  displaced  backwards,  so  that  it  came  into  contact  with  the 
vessel  and  gradually  wore  a  hole  through  its  coats,  long  after  recovery  was 
thought  to  be  complete. 

Thrombosis. — Thrombosis  of  the  veins  is  not  uncommon  after  fracture. 
It  involves  most  frequently  the  deep  veins  of  the  leg,  especially  in  old  people 
and  those  whose  circulation  is  not  very  vigorous,  starting  either  from  the 
seat  of  injury  or  from  some  part  where  a  vein  is  compressed  or  irritated  by 
the  edge  of  a  bandage.  The  limb  becomes  rederaatous,  even  before  it  is 
allowed  to  hang  down ;  it  pits  with  pressure  (but  only  if  this  is  firm  and 
long  continued),  and  it  feels  cold,  heavy  and  helpless.  When  once  this  is 
developed,  it  is  exceedingly  obstinate  ;  it  may  interfere  with  the  union  of 
the  fracture,  and  it  has  been  known  to  spread  until  even  the  vena  cava 
became  involved.  If  a  fragment  is  detached,  the  consequences  are  exceed- 
ingly grave  ;  so  long  as  it  is  small,  it  merely  causes  a  transient  attack  of 
dyspnoea,  due  to  the  blocking  of  a  branch  of  the  pulmonary  artery  ;  but  when 
it  is  large,  either  the  trunk  of  the  vessel  itself  is  suddenly  occluded,  or 
the  embolus  is  coiled  up  in  the  cavity  of  the  right  ventricle.  In  either  case 
death  is  immediate.  When  this  occurs,  there  has  generally  been  some- 
thing to  detach  a  portion  of  the  clot,  some  sudden  movement,  either 
of  the  patient  or  the  limb  ;  and,  consequently,  it  is  most  likely  to  happen 
when  the  fracture  is  nearly  consolidated  and  the  patient  is  beginning  to  move 
about. 

Injury  to  nerves. — Large  nerve-trunks  are  so  strong  that  they  are  seldom 
torn,  but  they  often  suffer  in  other  ways.  They  may  be  contused  or  wounded 
by  splinters ;  sometimes  they  are  caught  between  the  bones  so  as  even  to 
prevent  union,  or  they  slip  into  a  cleft  in  one  of  the  fragments,  or  what  is 
much  more  frequent,  they  are  enclosed  in  the  callus  that  is  thrown  out  after 
the  injury,  and  slowly  but  surely  constricted  until  their  physiological  con- 
tinuity is  destroyed.  More  than  half  the  cases  on  record  refer  to  the 
musculo-spiral  nerve  ;  but,  considering  the  rarity  of  fractures  of  the  upper 
end  of  the  fibula,  the  peroneal  seems  to  suffer  almost  as  often.  The  symp- 
toms presented  by  this  complication  vary  according  to  whether  the  nerve  is 
irritated  or  only  compressed.  Tetanus,  spasmodic  contraction,  hyperiPsthesia 
and  intense  neuralgia  are  occasioned  by  the  former ;  loss  of  power,  wastmg, 
diminution  of  sensibility,  and  constant  pain  until  the  nerve  has  undergone 
degeneration,  are  met  with  in  the  latter.  If  the  compression  is  only  transient, 
the  prognosis  is,  generally  speaking,  good,  though  in  a  few  instances  the 
loss  of  power  has  been  permanent ;  if  it  is  continuous,  as  when  the  nerve  is 
compressed  by  callus,  atrophy  sets  in,  the  fibres  disappear,  and  only  a  cord 
is  left. 

Release  of  the  nerve  by  chiselling  through  the  callus  or  sawing  oft"  part 
of  the  bone  has  proved  successful  even  in  advanced  cases  ;  and  in  some 
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instances,  resection  of  a  portion  that  could  not  be  set  free  lias  been  performed 
witli  the  same  result.  The  prognosis  depends  upon  the  extent  to  which 
degeneration  has  occurred  ;  if  the  electric  excitability  of  the  parts  below  is 
not  completely  lost,  early  recovery  may  be  expected,  though  it  may  not  be 
perfect  for  some  considerable  time. 

Injicry  to  joints. — Extension  of  the  fracture  into  a  neighbouring  joint  is 
always  a  grave  complication,  even  when  the  skin  is  unbroken.  The  synovial 
cavity  is  filled  with  blood ;  it  is  often  difficult  to  restore  the  fragments  to 
their  proper  position,  and  still  more  to  keep  them  there  ;  and  for  fear  of  the 
joint  becoming  stiff,  passive  motion  has  to  be  commenced  at  a  very  early 
period,  long  before  the  union  is  sound  enough  for  use.  Moreover,  later  in 
life,  a  joint  that  has  been  injured  in  this  way  is  very  liable  to  be  attacked  by 
an  obstinate  form  of  osteo-arthritis.  When  the  fracture  is  compound, 
the  danger  is  greater  still.  The  cavity  that  is  opened  up  is  often  of  very 
great  size,  and  very  irregular  in  shape ;  arid  it  is  lined  with  a  membrane 
exceedingly  prone  to  absorb  any  poisonous  material  that  is  present.  Under 
these  circumstances,  it  is  scarcely  surprising  that  the  danger  of  acute 
suppurative  arthritis  is  so  great. 

Dislocation  is  occasionally,  but  very  rarely,  associated  with  fracture,  the 
bone  being  forced  from  its  socket,  and  then  broken  by  a  continuance  of  the 
same  force.  No  pains  should  be  spared  to  effect  reduction.  The  patient 
must  be  placed  under  an  anaesthetic,  the  limb  secured  by  means  of  splints, 
and  the  displaced  part  of  the  bone,  if  possible,  pushed  back.  If  this  does 
not  succeed,  either  the  joint  must  be  laid  open  and  the  head  of  the  bone 
dislodged  and  restored  to  its  position,  or  the  fracture  must  be  set  and  another 
attempt  made  later  when  the  bone  is  firmly  united. 

Inflammation. — Inflammation  in  the  course  of  a  simple  fracture  is  quite 
exceptional.  Sometimes,  when  the  extravasation  is  very  extensive,  the 
hematoma  slowly  suppurates,  as  it  does  occasionally  in  contusions  ;  or 
inflammation  starts  from  the  blebs  that  form  on  the  surface  of  the  skin  ;  and 
sometimes  a  slow  chronic  form  of  ostitis  sets  in  afterwards,  akin,  perhaps, 
to  the  arthritis  that  follows  contusions  about  joints  ;  but  this  does  not  occur 
unless  some  additional  cause  is  at  work. 

In  compound  fractures,  on  the  other  hand,  if  the  wound  does  not  heal 
at  once,  it  often  proves  a  most  serious  complication.  Erysipelas,  cellulitis 
spreading  through  the  deeper  planes  of  areolar  tissue,  as  well  as  the  super- 
ficial ones,  diffuse  suppuration,  acute  periostitis,  osteo-myelitis,  septicfemia, 
pyaemia,  hectic,  every  form  of  wound  disease,  in  short,  may  break  out  in  the 
course  of  treatment,  and  either  delay  recovery  indefinitely  by  the  sloughing 
and  necrosis  it  causes,  or  itself  prove  fatal."] 

Sloughing.— Qloughmg  of  the  skin  and  cellular  tissue  may  be  caused  by 
the  violence  to  which  the  part  is  subjected  at  the  moment  of  the  accident ; 
or  may  occur,  as  already  mentioned,  from  the'  pressure  of  badly-made 
gphnts  on  bony  prominences.    In  the  former  case,  the  fracture  is  almost 
certain  to  become  compound  if  it  was  not  so  already ;  in  the  latter,  the 
slough  often  bears  no  relation  to  the  seat  of  injury,  and,  so  long  as  it  is  ; 
limited,  may  be  treated  as  an  ordinary  bed-sore.    All  pressure  must  be  re-  i, 
moved,  so  far  as  is  consistent  with  safety  ;  the  position  of  the  limb  must  be 
adjusted  so  that  the  circulation  is  unimpeded,  and  putrefaction  prevented,  i. 
H  the  cause  is  removed  and  no  fresh  irritant  allowed  to  appear,  the  sore  that  ' 
is  left  soon  granulates  up. 
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Gangrene. — Traumatic  gangrene  may  be  local  or  spreading.  In  the 
former  case  it  may  arise  from  the  actual  crushing,  even  when  the  fracture  is 
a  simple  one,  or  from  thrombosis,  rupture  of  the  main  vessels,  or  tight  ban- 
daging ;  but  whatever  the  reason,  if  an  attempt  has  been  made  to  save  the 
limb,  and  it  is  plainly  becoming  colder,  amputation  should  be  performed  at 
once.  The  most  difficult  cases  are  those  which  hang  in  the  balance  for  a  day  or 
two,  sometimes  warmer,  sometimes  colder,  before  it  is  possible  to  be  certain. 

Spreading  traumatic  gangrene  may  result  solely  from  the  defective  nu- 
trition of  the  tissues — the  vitality  of  the  part  is  so  low  from  renal  disease, 
iiabetes,  cold,  exposure,  or  other  causes,  that  the  structures  perish  even  if 
they  are  only  bruised — or  much  more  frequently  from  the  action  of  irritants 
that  make  their  appearance  subsequently  in  the  wound.  Septic  decomposi- 
tion, high  tension  and  suppuration  acting  together  cause  the  most  fearful 
form.  Putrefaction  takes  place  in  the  wound  ;  the  poisons  produced  are 
driven  by  the  tension  into  the  cellular  interspaces,  destroying  everything 
they  touch,  and  the  micro-organisms  of  suppuration  complete  the  destruc- 
tion. Hospital  gangrene,  which  was  the  worst  form  ever  known,  was  simply 
the  product  of  these  agents  acting  under  peculiarly  favourable  conditions. 

Solid  cedema. — Solid  oedema,  due  to  lymphatic  and  venous  obstruction,  is 
often  present  after  fractures,  especially  compound  ones  in  which  there  has  been 
inflammation  or  sloughing  of  the  cellular  tissue.  The  nutrition  of  the  whole 
limb  suffers  ;  it  remains  cold  and  hard  ;  the  skin  is  tightly  bound  down  to  the 
parts  beneath  ;  ulcers  are  liable  to  form,  and  though  they  may  be  cured  by 
attention  to  position  and  rest  in  bed,  they  invariably  break  out  again  as  soon 
as  the  limb  is  used.  In  one  case  I  removed  a  leg,  at  the  patient's  request, 
seven  years  after  a  severe  compoimd  fracture  in  which  resection  had  been 
performed  :  the  ulcer,  which  was  exceedingly  painful,  had  broken  out  nine 
times,  and  he  had  spent  more  than  four  years  of  the  seven  in  bed. 

Muscular  atrophy. — Muscular  atrophy  is  present  in  most  cases  of 
fracture.  If  it  is  merely  the  result  of  inactivity,  recovery  is  generally  speak- 
ing rapid  and  easy ;  but  sometimes,  when  the  limb  has  been  severely 
crushed,  or  when  there  has  been  much  inflammation,  the  fibres  are  so 
matted  together,  and  the  tendons  so  crippled  by  adhesions,  that  the  process 
is  very  tedious.  In  other  cases  there  are  special  reasons  for  it  :  the  lower 
part  of  the  vastus  internus,  for  example,  never  quite  regains  its  size  after 
fracture  of  the  patella.  According  to  Volkmann,  paralysis  and  contracture 
are  sometimes  caused  by  the  prolonged  constriction  of  the  blood-vessels  : 
the  muscles  become  stiff  and  hard  ;  all  control  over  them  is  lost ;  and 
movement  becomes  intensely  painful.  It  is  said  that  this  is  due  to  the 
breaking  up  of  the  contractile  substance  in  consequence  of  the  deficient 
supply  of  blood.  In  other  cases  again,  shortening,  sometimes  of  a  very 
obstinate  description,  is  brought  on  through  malposition  during  treatment. 

^«%/os?s.— Stiflhess  of  the  joints  is  very  common  even  when  they  have 
escaped  direct  injury.  Bonnet  and  others  have  described  very  extensive 
alterations  as  taking  place  in  them  merely  from  prolonged  rest,  the  cartilage 
disappearing,  and  the  opposing  surfaces  becoming  united  by  dense  fibrous 
tissue.  Such  changes,  however,  occurring  independently  of  infiannnation, 
are  very  rare.  As  a  rule  the  joint  becomes  stiff  because  passive  motion  is 
not  resorted  to  sufiiciently  early  ;  the  capsule  becomes  rigid  ;  the  amount  of 
synovia  is  deficient  ;  the  soft  tissues  around  grow  hard  and  thick  ;  and  the 
folds  and  fringes  become  adherent  to  each  other,  and  no  longer  accommo- 
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date  tliemselves  to  the  clianges  in  pressure  as  the  bones  are  moved.  The 
tissues  in  short  are  so  badly  nourished  that  they  are  unable  to  do  their  share 
of  work. 

Residual  abscesses  occasionally  make  their  appearance  in  compound 
fractures  many  years  after  the  original  accident,  and  sometimes  minute 
sequestra  are  found  inside  them  :  in  some  cases,  perhaps,  they  are  small 
fragments  that  have  been  locked  in  during  the  process  of  repair.  Atrophy 
of  the  bone  has  also  been  known  to  follow  without  apparent  reason,  and 
cases  of  malignant  disease  starting  from  the  seat  of  the  injury  are  not  so 
uncommon  as  might  be  expected. 

Treatment  (Immediate) 

In  every  case  of  fracture  the  first  thing  is  to  prevent  further  injury.  The 
limb  must  be  placed  in  a  suitable  position ;  the  clothes  removed,  always 
beginning  with  the  sound  side,  and  where  it  is  necessary,  slitting  up  the 
seams  ;  and  the  injured  part  thoroughly  exposed.  A  small  wound  is  better 
sealed  at  once  ;  dried  blood-clot  is  an  excellent  protection  ;  if  it  is  large, 
means  must  be  taken  to  check  the  hfemorrhage  before  anything  else.  Then 
the  hmb  must  be  secured  so  that  the  patient  may  be  moved  with  the  least 
amount  of  risk. 

In  fractures  of  the  upper  extremity  there  is  no  difficulty  ;  the  arm  can 
be  bound  to  the  side  of  the  body  with  one  handkerchief,  and  the  hand  and 
wrist  supported  with  another  tied  round  the  neck  to  form  a  sling.  In  the 
case  of  the  leg  and  thigh,  however,  some  form  of  splint  must  be  extempo- 
rised. It  may  be  made  out  of  almost  anything :  laths  of  wood,  bundles 
of  straw,  rolls  of  newspaper,  umbrellas,  or  whatever  else  is  to  be  had  at  the 
moment  ;  the  only  requirement  is  that  it  should  be  sufficiently  long  and 
rigid  to  keep  the  hmb  steady  in  the  most  comfortable  position.  A  broken 
leg  should  be  laid  on  its  outer  side  with  the  knee  and  hip  flexed  ;  the  thigh 
may  either  be  placed  ^in  the  same  position  or  the  two  limbs  may  be  tied 
together  and  secured  to  a  splint  made  out  of  a  broomstick  with  some  clothes 
round  it,  long  enough  to  reach  from  the  armpit  to  below  the  knee.  Only  in 
the  case  of  the  spine  and  pelvis  nothing  of  the  kind  should  be  attempted : 
the  patient  is  merely  to  be  placed  perfectly  straight  in  the  recumbent 
position  until  he  can  he  lifted  on  to  a  stretcher. 

To  raise  an  adult  with  a  broken  leg  comfortably,  at  least  three  persons 
are  necessary  :  one  to  take  charge  of  the  limb,  the  others  one  on  each  side, 
facing  each  other,  with  their  hands  well  beneath  the  hips  and  shoulders ; 
the  stretcher  should  be  placed  at  the  patient's  head,  as  it  is  more  easy  to  lift 
him  over  the  end.  Bearers  should  be  cautioned  against  keeping  step,  and  if 
the  lower  extremity  is  broken,  care  must  be  taken  that  the  shoulders  are  not 
raised  higher  than  the  feet. 

A  fracture  bed  should  be  narrow,  so  that  the  patient  may  be  reached 
from  either  side,  firm  and  elastic  without  being  soft,  and  if  the  spine  or  the 
upper  part  of  the  leg  is  involved,  so  arranged  that  nothing  is  disturbed  when 
the  bowels  act.  Woven  wire  mattresses  with  a  hair  one  on  the  top  are  the 
best ;  sinking  at  the  hip  may  be  prevented  by  running  a  fracture-board 
underneath  from  side  to  side.  In  injuries  of  the  spine,  and  in  any  case 
in  an  old  person,  water-cushions  under  the  pelvis  are  essential.  Very  many 
contrivances  have  been  devised  for  the  use  of  the  bed-pan  :  one  of  the  best  is 
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a  circular  opening  in  the  mattress  protected  round  the  edges  with  oiled  silli, 
iuunediately  under  the  nates  ;  tins  is  filled  up  from  beneath  with  a  cushion 
which,  when  occasion  requires,  can  be  lowered  by  means  of  a  screw  attached 
to  the  side  of  the  bed  and  replaced  by  the  pan.  Two  sheets  of  course  must 
be  used,  folded  double,  one  beneath  the  shoulders,  the  other  at  the  lower 
end  of  the  bed,  the  folded  margins  meeting  over  the  opening.  In  other 
cases  a  conical  wedge  of  the  mattress  may  be  made  to  slide  in  and  out  from 
the  side.  Or  the  opposite  plan  ma-y  be  adopted  :  a  very  stout  piece  of 
■canvas,  perforated  in  the  centre,  is  laid  over  the  mattress  and  fastened  all 
round  to  a  strong  wooden  frame,  a  little  smaller  than  the  bed  itself.  When 
it  is  not  in  use,  this  rests  upon  the  framework  of  the  bed  ;  but  it  is  so 
contrived  that  when  the  pan  is  required  it  can  be  raised  with  screws  or 
pulleys  six  inches  or  so  from  the  mattress  with  the  patient  lying  on  it. 

The  same  precautions  must  be  taken  in  lifting  the  patient  on  to  the  bed 
then  the  clothes  must  be  removed,  the  skin  thoroughly  washed  and  dried 
all  temporary  appliances  taken  away,  and  the  limb  either  secured  with  sand- 
bags or  laid  upon  a  pillow  lengthwise  and  tied  up  in  it. 

Teeatment  (Permanent) 

Fractures  should  in  all  cases  be  set  as  soon  as  possible,  the  only  excep- 
tion is  when  the  swelling  and  tension  are  already  so  extreme  as  to  threaten 
gangrene.  If  there  is  the  least  danger  of  such  a  complication,  it  is  better 
to  avoid  manipulation,  and  merely  to  raise  the  limb  and  place  it  in  a 
comfortable  position,  secured  by  sand-bags  or  tied  up  in  a  pillow.  In  other 
•circumstances  there  is  nothing  to  be  gained  by  waiting,  or  by  the  application 
of  cooling  lotions  ;  the  difficulty  increases  every  hour  ;  the  swelling  becomes 
greater  and  greater  ;  the  muscles,  which  at  first  are  relaxed,  grow  more  and 
more  rigid  ;  and  there  is  always  the  risk  that  by  some  incautious  movement 
the  injury  may  be  made  a  great  deal  worse. 

1 .  Eeduction  of  the  fracture 

The  first  thing  is  to  disengage  the  fragments  and  restore  them  to  their 
proper  position.  If  they  are  impacted,  and  it  is  considered  advisable  to 
separate  them,  a  certain  amount  of  force  must  be  used,  and  where  a  bone  is 
only  partly  broken,  as  in  greenstick  fractures,  it  is  generally  impossible  to 
restore  the  shape  without  considerable  pressure,  sometimes  even  making  the 
fracture  complete  ;  but  in  all  ordinary  cases,  where  the  displacement  is  due 
either  to  the  weight  of  the  part  or  to  muscular  contraction,  the  less  force  that  is 
used  the  better.  Gravity  must  be  counterbalanced  by  arranging  the  patient 
so  that  it  assists  in  the  reduction  of  the  deformity,  instead  of  being  a  source 
of  difficulty,  and  the  muscles  must  in  some  way  or  other  be  induced  to 
relax. 

(a)  Ancesthetics. — In  many  cases  an  anaesthetic  is  essential.  The  rigidity 
disappears  at  once,  the  hmb  can  be  thoroughly  examined  without  causmg 
pain,  and  if  the  bone  is  set  immediately,  before  consciousness  is  restored, 
while  the  muscles  are  still  at  rest,  the  spasmodic  contraction  does  not  return. 
The  only  objection  is  that,  particularly  in  men  who  are  accustomed  to  a  large 
amount  of  stimulants,  and  whose  struggles  are  sometimes  very  violent,  the 
injured  limb  may  be  seriously  hurt  unless  it  is  very  firmly  held.  Where  gaa 
■and  ether  are  used  the  risk  is  not  nearly  so  great. 
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(b)  Tenotomy. — Tenotomy  may  be  employed  when  one  muscle  in  par- 
ticular is  in  fault.  The  tendo  Achillis,  for  example,  may  be  divided  when 
there  is  obstinate  spasm  of  the  gastrocnemius,  or  when  the  lower  end  of  the 
femur  is  detached  from  the  shaft  and  I'otated  backwards,  so  that  it  is  in 
danger  of  pressing  iipon  the  popliteal  artery  or  vein,  but  it  is  seldom  required 
in  other  cases. 

(c)  Position.  It  is  of  the  utmost  importance  to  place  the  limb  in  a  posi- 
tion that  will  secure  the  maximum  degree  of  muscular  relaxation.  In  Pott's 
fracture,  for  instance,  the  knee  is  flexed  to  prevent  displacement  of  the  foot 
by  the  gastrocnemius  ;  and  when  the  femur  is  broken  immediately  below  the 
trochanter,  the  whole  limb  is  placed  upon  an  inclined  plane  if  the  upper 
fragment  is  raised  to  any  degree  by  the  ilio-psoas.  The  opposite  muscles  are 
stretched,  it  is  true,  but  in  most  of  the  cases  their  action  upon  the  fragments 
is  insignificant  in  comparison,  and  unless  they  are  irritated  by  the  broken 
ends  and  made  to  contract,  they  generally  yield  without  trouble. 

{d)  Extension. — When  the  deformity  cannot  be  reduced  in  this  way, 
extension  and  counter-extension  must  be  employed,  either  for  the  time  only, 
until  the  limb  is  secured  by  a  splint,  or  during  the  whole  period  of  treatment. 
In  temporary  extension  one  part  (generally  speaking  that  nearer  the  trunk) 
is  held  by  an  assistant,  the  other  is  grasped  by  the  surgeon,  and  steady 
traction  made  in  the  axis  of  the  limb  until  the  fragments  are  unlocked  and 
the  length  and  shape  restored.  Often  it  is  necessary  to  sway  the  part  gently 
from  side  to  side,  or  to  rotate  it  a  little  so  as  to  disengage  the  ends,  and 
sometimes  it  is  better  for  the  extension  to  be  made  by  the  assistant,  while 
the  surgeon  manipulates  the  part  himself ;  in  any  case  the  pull  must  be 
absolutely  steady  and  continuous,  without  violent  movement  or  jerking  of 
any  kind.  When  a  sufficiently  good  hold  can  be  obtained,  the  grasp  should 
be  made  on  the  ends  of  the  fractured  bone,  and  the  interposition  of  a  joint 
avoided  ;  the  soft  parts  are  not  so  liable  to  be  injured,  but  the  rule  is  not 
absolute.  In  fractures  of  the  femur,  for  example,  extension  must  be  made 
from  the  leg  and  counter-extension  from  the  pelvis  ;  and  when  the  leg  is 
broken  it  is  very  much  better  to  use  a  slight  degree  of  extension  with  the 
knee  flexed  (so  as  to  relax  the  muscles  of  the  calf)  than  to  pull  it  into  position 
by  main  force. 

The  amount  of  force  used  and  the  extent  to  which  manipulation  is  carried 
must  be  left  to  the  discretion  of  the  surgeon.  In  some  cases  the  fragments  are 
too  firmly  impacted  to  be  separated  ;  in  others  a  splinter  is  so  far  displaced 
from  its  normal  situation  that  it  cannot  be  restored  ;  or  again,  the  sharp 
pointed  ends  have  been  pushed  so  far  into  the  soft  parts  by  the  contraction 
of  the  muscles,  that  it  is  impossible  to  disengage  them  and  bring  them  into 
apposition.  So  long  as  the  fracture  is  a  simple  one,  it  is  better  to  leave  these 
alone,  ha  spite  of  the  prospect  of  deformity,  and  the  possibility  in  the  last- 
mentioned  case  of  failure  of  union,  than  to  run  the  risk  of  inflicting  even 
greater  injury  on  the  patient.  If  the  fi-acture  is  already  compound  the 
question,  of  course,  is  entirely  difierent. 

Continuous  extension  is  required  for  those  cases  in  which  the  displacement 
IS  mamtained  by  muscular  contraction,  as  in  fractures  of  the  thigh.  If  the 
femur  is  broken  obhquely,  especially  in  an  adult,  it  is  only  possible  to 
restore  the  hmb  to  its  normal  length  by  placing  the  patient  under  an 
anesthetic  or  tiring  the  muscles  out.  Extension  for  a  time  only  is  of  httle 
or  no  use,  but  if  it  is  kept  up  steadily  and  continuously,  even  though  the 
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force  is  only  slight,  the  contraction  gradually  gives  way,  and  the  limb  regains, 
or  nearly  regains,  its  normal  length. 

2.  Prevention  of  return  of  displacement 

As  soon  as  the  deformity  is  rectified  and  broken  ends  adjusted,  the  part 
must  be  secured  against  displacement  a  second  time.  The  same  forces  are 
still  acting  ;  however  quiet  the  patient  may  lie,  it  is  impossible  to  avoid  in- 
voluntary movements,  the  influence  of  gravity  is  always  at  work,  tending  to 
displace  one  fragment  from  another,  and  even  when  there  is  no  spasmodic 
contraction,  the  muscles  cannot  help  growing  shorter  and  shorter  when  the 
rigid  framework  is  once  broken. 

The  means  used  to  prevent  this  depend  chiefly  upon  the  degree  and 
nature  of  the  deformity.  In  fractures  of  the  bones  of  the  face,  for  example 
(the  lower  jaw  excepted),  the  tendency  to  displacement  is  so  slight  that,  if 
the  fragments  can  be  restored  to  their  proper  situation,  little  more  than 
protection  is  required  ;  and  where  one  bone  in  a  series  has  given  way,  a  rib, 
for  instance,  or  one  of  the  metacarpals,  a  bandage  is,  generally  speaking, 
sufficient.  Even  if  there  is  only  a  pair,  as  in  the  leg,  the  uninjured  one 
nearly  always  prevents  any  serious  degree  of  displacement.  On  the  other 
hand,  in  fracture  of  the  bones  of  the  extremities,  where  the  muscles  are 
very  powerful  and  the  deformity  often  exceedingly  difficult  to  rectify,  it  is 
rarely  possible  to  keep  the  broken  ends  in  apposition  without  the  aid  of 
bandages  and  splints. 

Bandages. — Roller  and  triangular  bandages  are  the  ones  in  common  use, 
though  many  other  varieties  are  employed  in  special  cases.  The  former 
answer  best  where  firm  and  continued  pressure  is  required,  and  are  made 
of  unbleached  calico  torn  in  strips,  from  four  to  six  yards  long,  and  two  to 
four  inches  wide,  or  of  flannel,  domette,  or  other  loosely  woven  material, 
according  to  the  nature  of  the  case  and  the  amount  of  yielding  desired.  The 
latter  are  most  easily  made  from  a  square  yard  of  calico  cut  in  two  diagonally, 
and  are  chiefly  of  use  for  retaining  dressings  in  position,  and  as  slings  for 
the  support  of  the  arm  or  hand. 

Splints.— ^]An\i?,  may  be  made  of  almost  anything,  but  invariably  the 
simpler  they  are  the  better.  Their  object  is  to  keep  the  broken  ends  in 
thorough  apposition  and  at  perfect  rest  ;  they  must  therefore  fit  the  limb 
accurately  ;  they  must  be  well  padded,  so  that  the  pressure  is  uniform  and 
does  not  fall  too  heavily  on  the  bony  prominences  or  the  injured  part  ;  they 
must,  as  far  as  possible,  fix  the  neighbouring  joints  ;  they  must  be  arranged 
so  that,  at  any  rate  at  first,  the  seat  of  fracture  can  be  easily  examined,  and 
they  must  not  interfere  with  the  circulation.  Bandages  or  webbing  straps 
and  buckles  are  used  to  secure  them  round  the  limb.  No  constrictmg 
band  should  ever  be  applied  directly  to  the  limb  beneath.  The  circula- 
tion is  already  imped(-d  by  the  swelling  and  extravasation  ;  the  vems  are 
compressed  more  than  the  arteries,  owing  to  the  thinness  of  then- walls  ; 
blood  continues  to  pour  into  the  part  without  being  able  to  return,  and  if 
there  is  an  unyielding  bandage  round  the  limb,  strangulation  and  gangrene 
are  very  likely  to  follow.  For  the  same  reason,  when  a  single  flat  splmt  is 
used,  however  well  it  is  padded,  it  should  never  be  secured  to  a  fractured 
limb  with  strapping.  Below  the  seat  of  injury  there  is  not  the  same  objec- 
tion. When  the  humerus  is  broken,  for  example,  a  bandage  may  be  applied 
with  advantage  to  the  hand  and  forearm,  to  prevent  the  passive  a?dema  and 
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swelling  that  are  caused  by  the  obstruction ;  but  even  then  it  is  advisable  to 
leave  the  tips  of  the  fingers  exposed,  so  that  there  may  be  no  doubt  as  to  the 
condition  of  the  circulation. 

Ordinary  pads  are  much  too  hard,  especially  when  made  with  tow  ;  they 
ought  to  be  sufficiently  soft  to  press  evenly  on  all  the  surface  of  a  limb,  and 
not  harshly  on  any  part.  Absorbent  cotton-wool  folded  in  sheets  answers 
best. 

Movable  splints. — The  simplest  splints  are  made  from  soft  light  wood, 
generally  deal,  as  it  can  be  worked  easily.  If  they  are  flat  they  should  be  a 
little  wider  than  the  limb,  to  take  off  the  pressure,  but  it  is  more  comfortable 
to  have  them  hollowed  out,  especially  opposite  bony  projections,  and  bevelled 
at  the  edges.  Others  are  of  metal,  sometimes  perforated  on  account  of  the 
weight.  They  may  be  trough-shaped,  rigid,  and  provided  with  hinges  to 
allow  a  limited  range  of  movement,  or  made  of  some  flexible  material,  such 
as  zinc,  or  woven  wire,  so  as  to  fit  into  all  the  curves  of  the  part.  Where 
strength  is  not  of  importance,  as  in  the  upper  limb  and  in  the  case  of  chil- 
dren, lighter  materials  are  used,  pasteboard,  gutta-percha,  or  what  is  much 
better,  as  it  is  porous  and  weighs  less,  felt  steeped  in  resin,  so  that  it  becomes 
hard  when  cool.  The  two  last  are  especially  useful,  as  by  warming  they  can 
be  readily  moulded  to  fit  any  part ;  and  felt  splints  can  be  obtained  in  sizes, 
roughly  shaped  already,  so  that  a  very  slight  degree  of  modelling  is 
required. 

Immovable  splints. — Other  kinds  are  made  by  surrounding  the  limb  with 
a  woven  material  such  as  muslin,  calico,  or  flannel,  and  saturating  this  with 
substances  which  set  or  become  hard  when  they  dry.  Starch  paste  was  one 
of  the  first  employed.  The  limb  is  enclosed  in  a  thick  layer  of  cotton-wool, 
over  this  are  placed  longitudinal  strips  of  torn  pasteboard  soaked  in  starch, 
so  close  together  that  only  a  small  space  is  left  between,  and  these  are  bound 
together  with  layer  after  layer  of  bandages  saturated  with  the  paste,  as  many 
as  may  be  required.  Sometimes  strips  of  tin  are  inserted  opposite  the  joints 
to  give  additional  rigidity.  Then  the  limb  is  fixed  on  a  splint  until  the 
starch  is  dry.  In  this  way  a, firm  and  even  casing  is  obtained,  but  the  pro- 
cess of  hardening  is  very  tedious  even  when  the  temperature  is  maintained ; 
the  outer  layers  dry  first  and  prevent  evaporation  from  those  beneath,  SO 
that  where  special  thickness  is  required  it  may  be  some  days  before  the  splint 
is  thoroughly  firm. 

Plaster-of-Paris  is  free  from  this  objection.  The  ordinary  bandages  are 
made  of  a  coarse  crinoline  muslin,  and  may  be  kept  in  a  tin  case  ready  for 
use.  The  powder  is  rubbed  into  their  meshes  while  they  are  being  rolled, 
and  they  only  require  to  be  placed  upright  in  water  for  a  minute  or  two, 
until  the  bubbles  of  air  have  escaped.  A  flannel  bandage  is  put  on  first ; 
cotton-wool  does  not  answer  so  well,  as  it  is  very  difficult  to  keep  it  sufS- 
ciently  smooth  ;  and  then  the  prepared  bandages  are  rolled  round  the  limbl 
without  employing  any  pressure  or  making  any  reverses.  Generally  speak- 
ing, two  layers  are  enough,  some  loose  powder  being  rubbed  in  between  them, 
and  a  little  more,  with  plenty  of  water,  over  the  surface  of  the  last.  Strips 
of  tui  may  be  employed  as  with  starch,  and,  especially  for  children,  the  splint 
may  be  made  waterproof  with  parafiin.  The  setting  of  the  plaster  can  be 
delayed  by  adding  mucilage  or  borax  to  the  water,  and  accelerated  to  some 
extent  by  alum  ;  but  if  there  is  any  doubt  as  to  the  freshness  of  the  powder 
it  should  be  rebaked. 
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For  many  purposes  plaster  splints  can  be  made  more  conveniently  with 
absorbent  cotton-wool,  as  recommended  by  Gamgce.  The  limb  must  be 
first  invested  with  a  sheet  of  wool,  and  then  strips  of  the  same  material,  cut 
to  shape,  are  dipped  in  plaster  and  water,  the  consistence  of  cream  (made 
by  sprinkling  the  powder  into  a  basin  of  water,  stii-ring  all  the  while),  and 
fastened  round  with  absorbent  bandages.  As  soon  as  it  is  set,  these  are 
cut,  and  the  shells  lined  with  the  first  layer  fall  apart  from  the  limb. 

Gum  and  chalk — powdered  chalk  rubbed  down  with  mucilage,  until  it  is 
the  consistence  of  thick  gruel — answers  better  in  some  cases.  It  does  not 
dry  so  quickly  it  is  true,  but  it  is  lighter,  firmer,  less  apt  to  crack  and 
crumble  at  the  edges,  and  is  more  elastic.  A  flannel  bandage  is  applied 
first,  then  an  ordinary  calico  one  into  which  the  mixture  is  well  rubbed  ;  a 
second  is  placed  over  this,  the  whole  is  given  a  final  coating,  and  it  is  then 
left  to  dry. 

Silicate  of  soda,  of  the  consistence  of  syrup,  is  applied  in  the  same  way  ; 
but  it  is  better  to  roll  the  bandages  in  the  solution,  and  keep  them  in  it 
until  required.    It  dries  rather  more  quickly. 

Tripolitli  diflers  very  little  in  its  uses  from  ordinary  plaster.  It  has  the 
advantage  of  being  rather  lighter,  and  of  not  softening  to  the  same  extent 
if  moistened  after  it  has  once  set.  It  is  said  too,  to  set  more  rapidly  ;  but 
this  depends  a  great  deal  upon  the  amount  of  water  with  which  it  is  mixed. 

Paraffin  is  rarely  employed.  The  most  convenient  method  is  to  steep 
long  strips  of  cotton -wool  in  the  melted  fluid,  in  the  same  way  as  with 
plaster  cream,  and  when  sufficiently  cool  to  mould  them  to  the  limb.  They 
must  then  be  fixed  with  a  bandage  and  allowed  to  harden.  A  very  exact  cast 
of  the  part  may  be  taken  in  this  way,  but  it  is  not  so  rigid  as  plaster  or  gum 
and  chalk,  and  unless  the  paraffin  is  one  that  only  melts  at  a  high  tempera- 
ture, it  is  liable  to  become  soft  from  the  heat  of  the  body. 

Care  must  be  taken  to  keep  the  limb  well  raised  while  these  splints  are 
drying,  as  most  of  them  contract  a  little  during  the  process ;  and  the  ex- 
tremities must  always  be  left  exposed,  in  order  to  judge  the  condition  of  the 
circulation.  If  the  fingers  or  toes  look  blue,  or  become  cold  and  numbed, 
or  if  the  blood  does  not  return  immediately  when  driven  from  the  matrix  of 
of  a  nail  by  a  little  pressure,  the  splint  must  be  cut  up  and  removed  at  once. 
In  recent  injuries  watchfulness  is  even  more  imperative  ;  swelling  sometimes 
sets  in  very  rapidly,  and  if  the  constriction  is  not  reheved,  the  circulation 
may  be  stopped  altogether,  and  strangulation  and  gangrene  be  caused  in  a 
few  hours. 

After  they  have  been  on  some  time  the  opposite  result  generally  happens, 
and  the  splints  become  too  loose  from  absorption  of  the  extravasation  and 
wasting  of  the  muscles. 

Movable  v.  immovable. — There  is  no  doubt  'that  splints  made  in  this 
way  are  admirably  suited  to  fractures  that  have  already  united  in  part ;  the 
question  is  whether  it  is  wise  to  apply  them  while  the  injury  is  recent,  before 
the  swelling  has  subsided  and  the  danger  of  inflammation  is  past.  When 
well  made  they  fit  to  perfection ;  they  "do  not  require  to  be  readjusted  as 
often  as  other  splints  ;  movement  or  displacement  is  hardly  possible  ;  the 
uniform  pressure  checks  muscular  spasm  and  lessens  the  tendency  to 
swelling  and  cedema ;  the  patient  is  able  to  get  about  earlier  than  he  otlier- 
wise  would  ;  and  the  risk  of  bed-sores  and  pneumonia  is  avoided.  In  short, 
tbey  answer  every  requisite  of  a  splint  but  one  ;  they  do  not  allow  the  seat 
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of  injury  to  be  inspected  ;  the  whole  limb  is  surrounded  so  that  if  anything 
were  to  happen  gangrene  might  occur  before  it  was  found  out,  especially  as 
in  such  cases  pain  is  sometimes  conspicuously  absent. 

This  danger  is  lessened  by  using  a  thick  layer  of  cotton-wool  instead  of 
a  flannel  bandage,  so  that  the  pressure  is  uniform  and  elastic  ;  but  it  can 
be  prevented  entirely  by  making  the  splint  in  such  a  way  that  it  can  be 
loosened  or  removed  at  a  moment's  notice.  It  may  be  either  cut  down  one 
side  and  fastened  with  a  lace  or  bandage  ;  or,  better,  made  in  two  halves. 

Modified  in  this  way,  a  fixed  apparatus  may  be  adopted  in  many  cases 
from  the  first ;  only  of  course  care  must  be  used  in  the  selection  and  they 
must  be  well  watched.  The  advantages  are  immense  :  reduction  is  immediate  ; 
there  is  no  spasmodic  contraction  ;  the  extravasation  is  kept  within  bounds ; 
blebs  cannot  form  and  a  check  is  placed  upon  the  inflammatory  swelling. 
But  the  pads  must  fit  accurately  and  be  thick  enough  ;  the  pressure  must 
be  soft  and  perfectly  uniform ;  and  the  case  must  be  made  in  at  least  two 
pieces,  so  that  it  can  be  removed  easily  and  at  once  if  there  is  any  fear  of 
congestion  or  any  need  for  readjustment. 

In  fractures  of  the  femur  it  does  not  answer,  except  in  the  transverse 
ones  of  infants  and  children.  Longitudinal  displacement  is  too  easy,  and 
the  bony  points  are  not  sufficiently  marked.  These  must  be  left  three  or 
four  weeks,  until  there  is  a  certain  amount  of  consolidation  and  the 
tendency  to  shortening  is  lessened.  In  the  leg,  it  is  more  suitable  so  far  as 
the  limb  is  concerned  ;  the  foot  and  the  knee  can  be  easily  secured,  while 
the  hip  cannot ;  the  bone  is  not  so  thickly  covered,  and  the  muscular  con- 
traction is  more  easily  controlled  ;  but  the  question  does  not  rest  on  this 
altogether.  The  condition  of  the  skin,  and  the  extent  to  which  the  soft 
parts  are  injured,  are  more  important.  If  the  fracture  is  comminuted,  and 
some  time  has  passed  since  the  accident  so  that  already  there  is  a  great  deal 
of  extravasation  ;  if  a  big  vessel  has  given  way ;  if  the  skin  and  the  sub- 
jacent tissues  are  badly  bruised,  and  it  is  doubtful  if  they  can  live;  or  if 
there  is  any  danger  of  the  fracture  becoming  compound,  it  is  better  to  take 
the  leg  entirely  out  of  the  patient's  control,  by  means  of  a  swing  and  the 
ordinary  back  and  side  splints.  With  such  an  injury,  confinement  to  bed 
for  several  weeks  is  absolutely  necessary,  whatever  appliance  the  patient 
wears.  It  is  not  necessary  to  sacrifice  the  benefits  of  uniform  compression 
over  the  whole  surface ;  the  blebs,  which  often  form  the  starting-point  for 
mflammation,  and  are  never  found  under  splints,  but  always  at  their  edges, 
can  be  prevented  equally  well  by  using  a  sufficient  amount  of  absorbent  cotton- 
wool  in  addition  to  and  between  the  splints  ;  but  these  must  be  arranged  so 
that  it  is  possible  to  examine  the  injured  part  as  often  as  may  be  wished, 
without  disturbing  one  of  them  or  relaxing  the  grasp  on  the  limb. 

Inother  cases,  when,  for  example,  the  boneis  broken  transversely  and  there 
IS  not  much  displacement,  when  only  one  of  a  pair  has  given  way,  and  when 
the  structures  around  are  but  httle  hurt,  this  plan  should  be  adopted  from 
the  first. 

Treatment  of  Fractures  that  are  Compound  by  Indirect  Violence 

The  treatment  of  compound  fractures  is  guided  by  the  nature  and 
extent  of  the  injury  inflicted  on  the  surrounding  [structures.  When  the 
skm  IS  merely  punctured  from  beneath  by  the  sharp  end  of  a  broken  bone. 
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no  plan  is  more  successful  tlian  that  advocated  by  Astley  Cooper.  If  the 
openmg  is  already  closed  by  a  clot,  every  effort  must  be  made  to  preserve  it ; 
but  if  blood  is  still  oozing  out,  or  if  the  wound  is  unavoidably  reopened  by 
the  manipulation  necessary  to  reduce  the  fracture  the  skin  around  is  to  be 
thoroughly  cleansed  with  antiseptics  (corrosive  sublimate  1  in  500,  or  carbolic 
acid  1  in  20)  ;  the  edges  carefully  adjusted,  iodoform  powder  dusted  in  and 
then  a  soft  absorbent  pad  of  wood-wool  or  prepared  moss  laid  over  it. 
Sometimes,  especially  in  the  leg,  the  bone  is  still  protruding,  tightly  grasped 
by  the  skin  ;  and  occasionally  there  is  some  little  difficulty  in  reducing  it, 
even  when  the  patient  is  under  an  aniissthetic.  The  opening  may  then  be 
slightly  enlarged  and  a  further  attempt  made  ;  if  this  is  unsuccessful, 
particularly  if  it  is  a  long  pointed  spine  that  is  likely  to  give  trouble  after- 
wards, or  if  the  periosteum  has  been  stripped  back  from  it,  it  is  better  to  cut 
it  off  at  once  with  bone  forceps.  The  wound  should  then  be  thoroughly 
washed  out  and  treated  in  the  same  way.  Even  if  there  is  comminution,  or 
if  the  fracture  extends  into  a  neighbouring  joint,  this  plan  in  actual  practice 
gives  results  that  have  not  been  surpassed. 

In  all  compound  fractures,  except  in  the  case  of  the  smallest  bones,  the 
patient  should  be  confined  to  bed  until  it  can  be  seen  what  course  events  are 
hkely  to  take.  If  the  wound  is  only  a  puncture,  a  fixed  apparatus  may  be 
apphed  at  once ;  but  the  splint  must  be  arranged  so  that  the  dressing  can 
be  easily  removed.  Either  a  window  must  be  cut,  or  what  is  better,  an 
opening  left  while  the  splint  is  being  applied ;  and  to  prevent  the  tissues 
becoming  oedematous  and  projecting  outwards  through  this,  a  small  but  firm 
pad  should  be  fitted  into  it.  If  the  temperature  rises,  the  dressing  must  be 
removed  at  once. 

In  all  other  cases  interrupted  splints  are  used,  the  pads  being  covered 
with  oiled  silk,  and  so  arranged  as  to  interfere  with  drainage  as  httle  as 
possible.  Fixed  apparatus  should  be  reserved  until  the  bones  are  beginning 
to  unite  and  any  wound  that  is  present  has  healed. 

Treatment  of  Fractures  that  are  Compound  by  Direct  Violence 

In  fractures  by  direct  violence  where  the  soft  parts  are  crushed,  the 
bone  perhaps  comminuted,  and  the  skin  torn  and  lacerated,  the  question  is 
different. 

The  first  thing  to  decide  is  whether  the  injury  is  consistent  with  life. 
In  many  cases,  such  as  railway  accidents  in  which  both  thighs  have  been 
crushed,  the  shock  is  so  great  that  the  patient  never  rallies,  and  any  attempt 
at  operating  merely  precipitates  the  end  ;  or  other  injuries  of  an  even  more 
serious  description  are  inflicted  at  the  same  time.  In  such  as  these,  all 
that  can  be  done  is  to  prevent  ha3morrhage  (even  capillary  oozing  is  serious) 
and  check  the  tendency  to  putrefaction  which  is  particularly  prone  to  occur 
in  the  region  of  the  bone.  Arteries  rarely  bleed  under  these  conditions,  but 
if  they  do,  or  the  veins,  they  should  be  tied  or  clamped  ;  then  the  wound 
must  be  thoroughly  washed  out  with  a  solution  of  corrosive  sublimate  as  hot 
as  can  be  borne,  and  wrapped  in  an  absorbent  dressing.  Loose  clots  may 
be  allowed  to  float  away ;  others  should  be  left  untouched.  Hiemorrhage 
from  the  bone,  which  is  often  very  persistent,  must  be  stopped  by  elevation, 
or  pressure. 

Meanwhile,  every  effort  must  be  made  to  tide  the  patient  over  the 
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shock  :  the  blankets  must  be  warmed ;  hot  bottles  placed  all  round  the  I 
body ;  the  limbs  bandaged  ;  and  stimulants,  brandy  and  ammonia,  ad-  \ 
ministered  freely,  or  even  injected  under  the  skin.    If  reaction  definitely  sets  ' 
in,  and  the  temperature  begins  to  rise,  it  becomes  a  question  whether  ampu- 
tation should  be  performed  at  once,  or  an  attempt  made  to  save  the  limb. 

1.  Amputation 

(a)  The  patient. — The  age  and  constitution  of  the  patient  are  the  first  | 
things  to  be  considered.    In  children,  much  more  may  be  attempted  than  I 
in  adults  ;  their  tissues  heal  more  readily  and  they  have  no  anxieties  ;  but  in  j 
sound  old  age  the  power  of  recovery  is  often  surprisingly  good.    The  con-  J 
dition  of  the  viscera,  particularly  of  the  kidneys,  is  of  greater  importance.  I 
Sloughing  and  difi'use  inflammation  are  almost  sure  to  occur  if  the  urine  is  | 
albuminous  or  the  specific  gravity  persistently  low.    The  vitality  of  the  ^ 
tissues,  if  they  are  crushed  or  bruised,  is  too  feeble  to  resist,  and  the  only 
chance  of  life  lies  in  the  complete  removal  of  all  the  damaged  part.    Even  j 
when  no  change  in  the  secreting  power  of  the  kidneys  can  be  directly  proved, 
it  is  distinctly  unfavourable  if  the  aspect  of  the  patient  is  such  as  to  suggest 
over-indulgence  either  in  food  or  drink. 

(6)  Tlie  injury. — The  locality  of  the  injury  and  the  complications  that 
are  present,  as  a  rule,  are  final. 

The  upper  extremity. — In  the  hand  and  forearm  the  part  must  be  almost 
disorganised  to  justify  amputation.    The  wrist-joint  may  be  opened,  the 
carpal  bones  crushed  and  the  hand  cut  to  pieces,  without  such  an  extreme 
measure  being  necessary,  if  only  a  single  movable  finger  is  likely  to  be  left.  ; 
I  have  known  such  injuries  as  this  treated  with  corrosive  sublimate  baths  1 
for  an  hour  each  day  recover  without  a  single  febrile  symptom.    If,  how- 
ever, the  large  nerve-trunks  are  injured  beyond  repair  ;  or  if  the  skin  is  torn 
off  round  the  whole  circumference  for  even  a  short  distance,  the  limb  never 
recovers  so  as  to  be  of  any  use.    In  the  former  case  it  remains  cold  and  | 
helpless,  often  ulcerated  or  the  seat  of  severe  pain  ;  in  the  latter,  it  swells 
up  to  such  a  size  from  sohd  oedema  and  becomes  so  hard  and  stiff  that  it  is  j 
merely  a  useless  log. 

The  extent  of  the  injury  to  the  soft  parts  is  equally  decisive  in  the  case 
of  the  arm  or  elbow.    The  artery  may  be  wounded,  the  joint  laid  open,  and 
the  ends  of  the  bone  badly  comminuted,  and  yet  the  vessel  may  be  tied,  the 
fragments  of  bone  removed,  and  an  informal  kind  of  excision  performed  with  li 
an  excellent  result,  so  far  as  utility  is  concerned,  if  only  the  surrounding  | 
structures  are  not  too  badly  bruised.    Unhappily  such  accidents  generally  ; 
occur  from  direct  violence,  and  then  the  skin  is  stripped  up,  the  muscles  are 
torn  and  bruised,  and  everything  is  crushed  to  such  an  extent  that  no 
alternative  is  possible. 

The  lower  extremity. — Amputation  is  more  frequently  required  in  com- 
pound fractures  of  the  lower  Umb.    The  circulation  is  not  so  active  as  it  is 
in  the  upper,  repair  is  not  carried  on  with  the  same  degree  of  energy,  there 
is  a  greater  risk  of  gangrene  and  of  diffuse  inflamination,  the  joints  are  | 
larger  and  more  complex,  and  the  need  for  stability  is  much  greater.  i; 

In  the  case  of  the  foot,  for  example,  everything  must  be  sacrificed  to  gain  |i 
a  firm  support.  In  the  hand  it  is  a  rule  never  to  remove  anything  that  can  1, 
by  any  possibiUty  recover  ;  a  fragment  of  a  thumb  is  infinitely  more  useful  |i 
than  an  artificial  one  ;  in  the  foot  free  removal  is  often  the  better  plan.    Yet  { 
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even  here  much  may  be  clone  sometimes  by  judicious  conservatism.  In  a  ease 
under  my  care,  in  which  the  contents  of  a  gun  had  passed  completely  through 
the  foot,  so  that  an  opening  was  left  into  which  three  fingers  could  have  been 
placed,  recovery  was  so  perfect  that  the  patient  could  walk  three  or  four 
miles  without  inconvenience  six  months  after  the  accident.  The  bases  of 
the  first  two  metatarsal  bones  with  the  corresponding  portions  of  the  internal 
and  middle  cuneiform  were  blown  completely  away  ;  but  the  external  plantar 
artery  in  all  probability  remained  intact  and  the  tread  of  the  sole  was 
uninjured. 

When  there  is  a  compound  fracture  of  the  leg  the  question  is  generally 
decided  by  the  condition  of  the  soft  parts,  especially  the  skin  and  the  blood- 
vessels. The  ankle-joint  may  be  opened  and  the  bones  comminuted,  but  so 
long  as  the  circulation  is  good,  and  the  skin  is  not  destroyed,  a  very  useful  limb 
may  be  obtained  by  resecting  the  broken  ends  and  removing  splinters  that  are 
loosened  too  much  to  live.  Similar  injuries  in  the  case  of  the  knee-joint  are 
much  more  serious ;  compound  fractures  of  the  patella  only  may  be  treated 
in  this  way  with  a  fair  prospect  of  success,  even  though  the  cavity  of  the 
joint  is  widely  opened  ;  but  when  the  lower  end  of  the  femixr,  or  the  upper 
end  of  the  tibia  is  badly  comminuted,  the  injury  is,  generally  speaking,  too 
severe.  Even  here,  however,  primary  resection  has  been  performed  with 
success  in  the  case  of  gunshot  wounds. 

Compound  fractures  of  the  femur  are  still  more  serious.  If  they  are 
caused  by  direct  violence  the  injury  is  almost  hopeless  so  far  as  the  limb  is 
concerned.  Very  often  it  is  much  worse  than  at  fii-st  sight  it  appears  to  be : 
the  muscles  are  torn  and  crushed  so  that  they  protrude  from  their  sheaths  ; 
the  deep  planes  of  areolar  tissue  are  laid  open,  and  the  skin  stripped  up  from 
the  fascia  beneath  and  bruised  beyond  recovery  for  a  distance  above  the  seat 
of  injury  almost  equal  to  the  diameter  of  the  part. 

When  the  injury  involves  the  upper  part  of  the  thigh  or  the  hip-joint,  the 
shock  is  nearly  always  fatal  ;  and  even  if  the  patient  rallies  it  is  very  ques- 
tionable whether  primary  amputation  in  the  upper  third  or  disarticulation 
should  be  performed.  It  is  true  that  there  are  a  few  successful  cases  on 
record  ;  but  certainly  in  gunshot  wounds,  if  the  head  of  the  bone  is  shattered, 
better  results  are  obtained  by  removing  the  fragments,  securing  perfect 
flrainage,  and  amputating  later,  when  the  period  of  acute  suppuration  is  past. 
Probably  in  the  majority  of  those  instances  in  which  the  patient  does  rally 
sufficiently,  the  best  chance  lies  in  merely  removing  the  part  that  is  injured, 
(for  which  Paquelin's  cautery  is  of  excellent  service),  leaving  the  wound 
open,  and,  by  means  of  antiseptics  and  drainage,  limiting  the  amount  of 
septic  absorption  as  much  as  possible.  Even  in  other  parts  of  the  body  this 
plan  may  sometimes  be  followed  with  advantage  ;  it  is  true  there  is  usiTally 
a  large  amount  of  suppuration,  but  the  shock  is  not  nearly  so  great  as  when 
a  formal  amputation  is  performed,  and  owing  to  the  nature  of  the  wound  the 
amount  of  septic  absorption  is  much  less  than  might  be  expected. 

2.  Preservation 

If  it  is  determined  to  try  and  save  the  part' the  fracture  must  be  reduced 
and  the  same  general  principles  of  treatment  followed,  interrupted  splints 
and  pads  covered  with  oiled  silk  being  used.  The  presence  of  a  wound, 
however,  and  of  more  or  less  serious  injury  to  the  other  structures  in  the 
limb— muscles,  arteries,  cellular  tissue,  &c.— necessitates  something  more. 
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Hcsmorrhage  must  be  checked  at  once.  The  Hmb  must  be  raised,  all 
constriction  removed,  the  main  artery,  if  necessary,  placed  under  control,  all 
loose  clots  washed  away,  and  any  bleeding  point  secured.  General  oozing  is 
checked  by  washing  out  the  wound  with  an  antiseptic  solution  (tincture  of 
iodine  or  corrosive  sublimate)  as  hot  as  can  be  borne,  and  applying  gentle  ■ 
pressure  afterwards. 

Sjilinters  that  are  quite  loose  and  detached  should  be  removed,  and  if  the 
ends  of  the  bone  cannot  be  readjusted,  especially  if  they  are  stripped  of  their 
periosteum,  they  may  be  resected.  Large  fragments  that  are  firmly  adherent 
should  be  left.  An  exception  may  be  made  in  the  case  of  gunshot  wounds 
caused  by  projectiles  of  high  velocity  ;  in  these  it  has  recently  been  shown  i 
that,  if  a  commencement  is  once  made,  it  is  very  difficult  to  stop  ;  removing 
one  fragment  seems  to  loosen  all  the  rest,  so  that  if  the  drainage  is  good  it 
is  better  to  leave  them  until  a  certain  amount  of  consolidation  has  taken 
place.  If  much  is  removed  care  must  be  taken  to  bring  the  broken  ends  well 
together,  or  union  may  fail. 

The  woimd  must  be  thoroughly  cleansed  so  that  no  poisonous  material 
can  form,  and  thoroughly  drained,  so  that  if  it  does  it  may  escape  externally 
and  not  be  absorbed.  The  principles  on  which  this  is  to  be  done  are  easily 
laid  down  ;  the  details  vary  naturally  with  each  case.  j 

The  skin  for  some  distance  around  must  be  cleansed  with  turpentine  and 
a  strong  solution  (1  in  500)  of  corrosive  sublimate.  All  dirt  must  be  picked 
out ;  if  it  is  so  much  ground  in  that  it  is  impossible,  the  tissue  should  be  cut 
away,  unless  it  is  skin.  The  dirt  is  always  on  the  outside  of  this,  and  it  can 
be  rendered  inert  without  destroying  the  whole  thickness  and  endangering 
cicatrisation. 

If  the  wound  is  foul,  or  such  that  it  cannot  be  sealed  at  once,  it  must  be 
cleared  of  all  foreign  matter  and  blood-clot,  and  washed  out  with  an  antiseptic, 
using  a  rubber  drainage-tube  or  a  catheter  to  conduct  the  fluid  into  all  the 
recesses.  At  the  same  time,  care  must  be  taken  to  make  the  opening  suffi- 
ciently free,  and  if  necessary  to  make  others,  so  that  the  fluid  is  not  retained 
and  absorbed.  Immediately  after  an  injury  of  this  kind,  when  the  planes  of 
fascia  are  torn  across  at  different  levels,  and  all  the  lymphatic  spaces  are 
gaping  widely,  a  poisonous  amount  can  easily  get  into  the  circulation,  and 
either  cause  local  sloughing  or  lead  to  constitutional  symptoms. 

Tincture  of  iodine  (1  in  80),  carboUc  acid  (1  in  40),  or  corrosive  sublimate  | 
(1  in  1,000),  are  the  most  used  ;  the  last  is  the  most  effectual,  but  at  the  same  i 
time  the  most  dangerous,  if  retained.  If  there  is  any  capillary  oozing  they  { 
should  be  injected  at  a  temperature  of  120  to  140°  F.,  so  as  to  leave  the  | 
wound  thoroughly  dry  ;  it  is  of  great  importance  to  reduce  the  amount  of  : 
discharge  as  much  as  possible,  and  keep  the  cavity  free  from  any  putrescible  ) 
matter.  "With  this  object  Gamgee  recommended  equal  parts  of  spirit  and  : 
water,  or  a  saturated  solution  of  borax  with  about  one-eighth  of  its  bulk  of 
glycerine,  in  preference  to  the  watery  solution  of  any  antiseptic.  I 

After  this  iodoform  may  be  dusted  lightly  over  the  surface.    It  is  true  | 
that  grave  doubt  has  been  thrown  on  its  merits  as  a  germicide,  and  that  in  ; 
some  instances,  when  too  much  has  been  used  or  the  patient  has  been  pecu- 
liarly susceptible,  serious  symptoms  have  followed  its  employment,  but  there 
can  be  no  cuestion  that  in  some  way  it  possesses  the  power  of  limiting  the 
amount  of  exudation  and  discouraging  decomposition. 

As  soon  as  everything  is  satisfactory  the  deeper  parts  must  be  brought 
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into  the  best  apposition  possible,  buried  sutures  of  catgut  being  used,  if 
necessary,  both  in  the  bones  themselves  and  in  the  dense  sheets  of  fascia. 
If  the  wound  were  a  simple  incised  one  this  would  be  enough,  but  it  is  always 
irregular  in  shape  ;  the  tissues  are  badly  bruised  and  crushed,  not  cut, 
and  the  necessary  cleansing  and  the  antiseptics  injure  them  still  more.  As 
a  result,  a  large  amount  of  fluid  is  sure  to  collect ;  absorption,  even  when  aided 
by  pressure,  cannot  keep  pace  with  exudation,  and  unless  free  exit  is  provided 
tension  and  inflammation  must  follow.  If  there  is  a  dependent  opening, 
perfectly  straight  and  wide,  it  may  be  left,  with  an  absorbent  dressing  pro- 
perly arranged  (that  is  to  say,  a  piece  of  protective  first,  as  large  as  the 
wound),  and  all  the  fluid  will  be  sucked  out;  but  such  a  condition  is  rare 
ia  a  compound  fracture.  Almost  always  the  internal  wound  is  very  large, 
and  the  external  very  small,  and  at  the  top,  or  at  least  very  rarely  at  the 
bottom. 

Under  these  circumstances  counter-openings  must  be  made  wherever  there 
is  the  least  indication  (and  advantage  may  be  taken  of  these  to  get  rid  of  as 
much  of  the  extravasated  blood  as  possible),  drainage-tubes  of  sufficient  size 
must  be  inserted,  and  the  edges  of  the  skin  wound  must  be  left  widely  open, 
sutures  only  being  used  to  retain  torn  flaps  in  position. 

All  the  points  at  which  fluid  can  exude  should  be  covered  with  waterproof 
or  protective  to  prevent  the  dressing  sticking  to  the  sarface  and  becoming 
clogged.  The  more  absorbent  the  material  used  to  envelope  the  part  the 
better.  Wood-wool  and  prepared  moss  are  some  of  the  best ;  Lister's  gauze, 
owing  in  a  measure  to  the  resinous  substance  with  which  it  is  impregnated, 
takes  up  too  little,  and  absorbent  cotton-wool  by  itself  is  apt  to  cake  if  there 
is  much  discharge.  Decomposition  of  the  exudation  can  hardly  take  place 
in  the  dressings,  owing  to  its  concentration,  and  it  may  be  rendered  im- 
possible by  having  the  material  prepared  with  some  non-volatile  antiseptic. 

If  this  has  been  successful  the  dressing  may  be  left  untouched  for  two  or 
three  weeks.  Drainage-tubes,  however,  cannot  remain  so  long ;  as  a  rule 
they  must  be  removed  by  the  third  day,  as  they  are  very  liable  to  become 
plugged  with  coagula  and  i-endered  useless.  After  this  the  longer  the  second 
dressing  is  postponed  the  better ;  every  time  the  fi-acture  is  touched  it  gives 
pain,  causes  irritation,  and  delays  repair.  The  wound,  if  the  treatment  is 
carried  out  thoroughly,  and  the  patient's  tissues  are  fairly  sound,  fills  up 
from  the  bottom,  and  when  at  length  it  is  exposed  it  is  either  already  skinned 
over,  or  else  is  level  with  the  surrounding  surface,  perfectly  smooth,  pale,  and 
perhaps  just  moistened  by  a  trace  of  pus. 

Inflammation,  the  result  of  continued  irritation  (whether  by  tension, 
want  of  rest,  foreign  substances,  or  decomposition),  has  been  successfully 
prevented. 

In  many  cases,  especially  where  the  foot  and  hand  are  concerned,  or 
where  a  joint  is  involved,  or  where  from  any  other  cause  the  prospect  of 
limiting  the  amount  of  exudation  is  doubtful,  the  whole  part  may  be  immersed 
in  a  bath.  Sometimes,  when  a  hand  is  crushed,  it  is  impossible  to  tell  what 
will  live  and  what  will  not ;  more  than  is  necessary  may  be  cut  away,  or,  on 
the  other  hand,  some  part  that  is  already  dead  and  beginning  to  slough  may 
be  left.  Such  cases  may  be  placed  in  a  warm  bath  of  corrosive  sublimate, 
and  left  with  perfect  safety,  always  provided  the  whole  cavity  of  the  wound 
is  laid  open.  If  this  is  not  done,  putrefaction  may  still  go  on  in  the  interior. 
I  have  known  this  happen  in  a  compound  dislocation  of  the  wrist  ;  a  large 
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cavity  filled  witli  extravasated  blood  was  overlooked  under  tlie  deep  palmar 
fascia,  and  putrefaction  and  suppuration  continued  unchecked,  although, 
the  hand  was  kept  in  a  continuous  bath ;  the  fluid  never  penetrated 
into  it. 

If  the  bath  is  continuous,  one  part  in  ten  thousand  is  sufficient ;  if  it  is 
only  used  for  an  hour  or  two  in  the  course  of  the  day,  it  should  be  at  least 
one  in  a  thousand  ;  and  a  few  drops  of  hydrochloric  acid  or  ammonium 
chloride  should  be  added.  Careful  watch  must  of  course  be  kept  upon  the 
patient's  teeth,  and  if  there  is  any  diarrhoea,  the  corrosive  sublimate  should 
be  stopped  at  once  and  boracic  acid  substituted ;  but  though  I  have  treated 
many  cases  in  this  way  I  have  never  known  any  serious  consequence  of  this 
kind  result.  The  limb  should  be  fastened  lightly  on  a  splint,  the  wound 
left  widely  open,  and,  if  necessary,  counter-openings  freely  made.  There  is 
no  decomposition  ;  the  dead  tissues  absorb  and  retain  so  much  of  the  anti- 
septic that  they  do  not  become  putrid  ;  the  sloughs  are,  it  is  true,  somewhat 
slow  in  separating,  but  when  granulations  have  once  formed,  recovery  is 
rapid,  and  the  only  tissue  lost  is  that  which  has  been  killed  by  injury  ;  none 
is  destroyed  by  inflammation. 

Sometimes,  however,  in  spite  of  all  precautions  or  because  they  are  adopted 
too  late,  the  temperature  begins  to  rise,  the  patient  becomes  feverish  and 
restless  ;  redness  shows  itself  round  the  wound,  and  the  limb  becomes  hot, 
swollen,  and  tense.    Inflammation  has  set  in. 

The  treatment  of  this  depends  upon  the  cause.  If  it  is  really  due  to  a 
broken-down  constitution  ;  if,  as  sometimes  happens  even  with  simple  frac- 
tures, the  tissues  are  so  badly  nourished  in  consequence  of  diabetes,  renal 
disease,  chronic  alcoholism,  cold,  exposure,  and  other  causes  acting  together, 
that  the  least  injury  makes  them  slough,  the  prognosis  is  exceedingly  grave ; 
operation  is  hopeless ;  the  dressing  must  be  taken  off,  the  limb  raised  and 
kept  at  an  even  temperature  ;  all  constriction  removed,  decomposition  pre- 
vented as  far  as  possible,  and  the  patient's  strength  husbanded  in  every  way 
in  the  hope  that  the  sloughing  may  cease  and  a  line  of  demarcation  form. 
Too  often  it  becomes  a  case  of  spreading  traumatic  gangrene  ;  the  tempera- 
ture falls,  the  face  becomes  dusky,  and  the  patient  sinks  into  a  semi-comatose 
condition  which  proves  fatal  in  the  course  of  forty-eight  hours. 

If,  on  the  other  hand,  the  inflammation  is  the  result  of  local  causes,  there 
is  some  hope  of  being  able  to  save  the  hmb. 

Free  exit  must  be  provided  for  all  discharges  ;  the  wound  must  be 
thoroughly  washed  out  again;  incisions  made  wherever  the  skin  is 
tense  and  oedematous,  especially  on  the  inner  side  and  where  the  tissues 
are  saturated  with  extravasated  blood;  and  large  drainage-tubes  inserted, 
as  the  secretion  is  sure  to  be  profuse.  It  is  no  use  waiting  for  the  boggy 
sensation  of  impending  suppuration.  If  the  inflammation  is  acute,  the 
continuous  application  of  cold,  though  it  is  not  so  comfortable  at  first, 
is  better  than  warmth.  An  ice-bag  should  be  laid  along  the  course  of 
the  main  artery  (ligature  of  the  femoral  has  been  performed  to  check 
acute  suppuration  in  the  knee-joint)  ;  and  a  number  of  drip  pots  con- 
tammg  spirit  and  lead  lotion  arranged  over  the  injured  part,  so  that  there 
may  be  constant  evaporation  from  the  surface.  Any  degree  of  cold  that  is 
desired  may  be  obtained  in  this  way  ;  the  vessels  become  so  constricted  and 
the  amount  of  blood  flowing  through  the  limb  so  reduced,  that  the  exudation 
comes  to  an  end  and  the  inflammation  cannot  spread.    Care  indeed  must  be 
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taken  not  to  carry  the  procpeding  too  far  ;  I  have  known  a  Hmb  cooled  down 
to  such  a  degree  that  there  was  some  fear  of  gangrene. 

Meanwhile,  the  constitutional  treatment  requires  no  less  attention.  It 
very  rarely  happens  that  the  patients  in  whom  this  complication  occurs  are 
such  as  would  stand  depletion  or  blood-letting.  Much  more  frequently  they 
are  utterly  broken-down  in  health,  often  on  the  verge  of  delirium,  and  quite 
incapable  of  taking  the  requisite  amount  of  nourishment.  Stimulants  gener- 
ally have  to  be  administered  freely — brandy  in  ordinary  cases,  bottled  stout 
if  there  is  any  sign  of  delirium  tremens  ;  pairi!  and  sleeplessness  must  be 
controlled  by  sedatives  ;  opium  is  by  far  the  most  useful,  but  great  care  must 
be  taken  in  its  administration,  as  many  of  these  patients  are  already  the 
subjects  of  advanced  renal  disease ;  the  bowels  must  be  kept  open  and 
quinine  given  freely,  if  the  temperature  is  high  or  if  rigors  set  in.  Every- 
thing depends  upon  maintaining  the  patient's  strength  until  further 
absorption  of  the  poison  can  be  checked  by  energetic  local  treatment. 

Secondary  amimtation. — If  it  can  possibly  be  avoided,  amputation  should 
not  be  performed  at  this  stage.  If  the  attempt  to  save  the  limb  has  failed, 
and  the  time  before  the  inflammation  commenced  has  been  lost,  it  is  best, 
if  it  can  be  done,  to  wait  until  the  fall  of  the  temperature  in  the  morning 
shows  that  the  tissues  are  getting  the  better  of  the  contest  and  are  forming 
a  hne  of  demarcation.  Then  the  operation  is  very  successful,  and  it  often 
happens  that  a  patient  who  appears  to  be  dying  from  exhaustion  and  fever 
sleeps  well  the  following  night,  and  recovers  from  that  moment.  Sometimes, 
however,  it  must  be  done  at  once ;  it  gives  the  only  chance  of  savmg  a  hfe 
threatened  by  absorption  from  an  inflamed  and  partly  gangrenous  hmb.  The 
condition  may  appear  to  be  desperate,  but  the  free  removal  of  the  whole 
source  of  the  poison  is  the  only  tlnng  left,  and  occasionally,  even  when  the 
flaps  are  sodden  and  cedematous,  and  the  pulse  too  quick  to  be  counted,  it  meets 
with  surprising  success. 

Compound  Fractures  into  Joints 

The  treatment  must  be  carried  out  on  exactly  the  same  plan,  only  it  must 
be  remembered  that  now,  no  matter  how  small  the  wound  of  the  skin  may 
be,  its  real  extent  corresponds  to  the  size  of  the  synovial  membrane.  If  there 
is  only  a  puncture  (such  as  is  sometimes  produced  by  a  splinter  of  bone),  and 
the  opening  does  not  appear  direct,  or  if  it  is  merely  a  clean  incision,  an 
attempt  may  be  made  to  close  the  wound  as  already  described,  and  prevent 
inflammation  by  cold,  elevation,  rest,  and  every  other  means  that  may  be 
available  ;  but  careful  watch  must  be  kept  u-pon  the  condition  of  the  jonit 
and  the  temperature  of  the  patient,  so  that  suppuration  may  not  set  m 
unawares.  If  it  does,  the  only  hope  lies  in  free  incision  and  thorough 
drainage.  In  all  other  cases,  especially  where  the  force  is  direct  and  the 
skin  perhaps  torn  or  ground  in  with  dirt,  it  is  better  to  enlarge  the  wound  at 
once,  wash  out  the  joint  thoroughly  with  corrosive  sublimate  solution  (or 
immerse  the  part  bodily  in  a  bath),  and  make.counter-openings  for  drainage 
wherever  there  is  a  chance  of  any  pocket  forming.  The  question  as  to 
the  advisability  of  excision  or  amputation  must  be  determined  in  each 
case,  partly  by  the  constitution  of  the  patient,  partly  by  the  amount  of 
mj^iry  ;  if  the  bone  is  extensively  comminuted,  but  the  skin  fairly  sound,  and 
the  circulation  not  seriously  interfered  with,  primary  excision  may  be  attended 

*E  E 


418   DISEASES  AND  INJUEIES  OF  SPECIAL  STRUCTURES 


with  the  greatest  success,  even  m  the  largest  joints  ;  under  other  circumstances 
(except  in  the  case  of  the  hip)  amputation  affords  the  only  chance. 

Other  complications  that  occur  in  the  course  of  treatment  of  fractures 
must  be  dealt  with  by  themselves.  Injuries  to  important  viscera,  such  as  the 
lungs,  require  special  consideration  ;  cellulitis,  erysipelas,  pyjemia  and  other 
forms  of  diffuse  inflammation  are  described  elsewhere.  Abscesses  may  have 
to  be  opened  and  sequestra  removed  years  after  the  original  accident ;  passive 
motion  and  the  breaking-down  of  adhesions  are  often  required  before  it 
is  possible  to  make  use  of  the  joints  or  tendons ;  massage  and  galvanism 
may  be  needed  to  restore  strength  to  the  muscles  ;  friction  and  bandaging 
may  be  necessary  to  relieve  the  obstinate  oedema  that  sometimes  follows,  and 
to  prevent  ulceration  ;  and  even  amputation  may  be  required  after  all :  either 
the  limb  is  useless  and  the  seat  of  constant  pain,  or  there  is  such  an  amount 
of  suppuration  that  the  patient  is  in  danger  of  sinking  from  hectic  and 
exhaustion. 


FEACTUKE  OF  THE  BONES  OF  THE  FACE 


The  Nasal  Bones 

The  nasal  bones  often  suffer  from  direct  violence ;  the  fracture  may  be 
compound,  either  externally,  internally,  or  both,  or  it  may  be  comminuted, 
and  the  injury  may  be  limited  to  the  bones  themselves,  or  the  septum  may 
be  bent  or  crushed  in,  or  the  other  bones  that  surround  the  nasal  cavities 
may  be  involved  as  well.  I  have  known  the  greater  part  of  the  cribriform 
plate  of  the  ethmoid  comminuted  and  removed  in  spHnters  through  an 
opening  in  the  nose,  so  that  the  dura  mater  was  plainly  visible. 

Haemorrhage  is  always  profuse  ;  emphysema  is  occasionally  present  from 
the  escape  of  air  into  the  tissues,  and  deformity  and  swelling  are  generally 
very  considerable.  No  pains  should  be  spared  to  effect  reduction  as  early  as 
possible.  Manipulation  is  exceedingly  painful,  so  that,  if  the  displacement  is 
at  all  extensive,  it  is  advisable  to  give  an  angesthetic.  The  bleeding,  which  is 
sure  to  be  profuse,  must  be  checked  afterwards  by  injecting  ice-cold  water, 
or  by  the  appHcation  of  an  ice-bag.  Elevation  from  within,  with  a  steel 
dn-ector  or  a  pair  of  dressing-forceps,  may  be  tried  first,  but  they  are  not 
of  much  service  in  really  bad  cases.  In  some  instances  it  is  necessary  to 
grasp  the  fragments  with  smooth-bladed  forceps,  bent  so  as  not  to  pinch  the 
soft  tissues  near  the  nostril,  and  twist  them  into  position.  Later  on,  a  great 
deal  may  be  done  to  correct  any  deformity  that  is  left  by  means  of  pressure. 
A  spring  truss  maybe  used,  especially  at  night,  outside  the  face,  or,  as  Erichsen 
suggests,  mdia-rubber  bags  may  be  introduced  into  the  nostril  and  inflated. 
Suppuration  is  not  uncommon,  but  it  is  rarely  serious  ;  ozasna  and  necrosis, 
however,  occasionally  occur,  and  when  the  fracture  extends  on  to  the  face, 
so  as  to  mvolve  the  nasal  process  of  the  superior  maxilla,  stricture  of  the 
lachrymal  duct  generally  follows. 


Feactuke  op  the  Supeeioe  Maxilla 

The  anterior  wall  of  the  antrum  may  be  driven  in  by  a  blow  with  the  fist, 
or  from  a  cricket-ball,  loosening  the  teeth,  and  leaving  a  serious  degree  of 
disfigurement.    Hfemorrhage  is  always  profuse,  and  surgical  emphysema  , 
may  occur,  but  rarely  to  any  extent.    Or  the  whole  bone  may  be  driven  in 
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and  crushed,  and  the  injury  may  extend  to  the  other  bones  of  the  face,  and 
even  to  the  base  of  the  skuU.  The  deformity  in  these  cases  is  very  often 
extreme,  and  in  many  of  them  very  httle  can  be  done  to  reduce  it.  The 
prognosis  must  always  be  guarded,  as  it  is  not  uncommon  for  serious  injuries 
of  this  character  to  be  associated  with  concussion  of  the  brain  and  fracture 
of  the  bones  of  the  skulL 

Fracture  of  the  Malar  Bone 

The  zygoma  is  occasionally  broken  by  direct  violence,  and  it  has  given 
way  from  witliin.  Unless  it  is  driven  so  far  inwards  as  to  interfere  with 
the  action  of  the  temporal  muscle  or  the  lower  jaw,  treatment  is  scarcely 
necessary. 

Fracture  of  the  Lower  Jaw 

These  may  be  the  result  of  direct  or  indirect  violence.  Blows  with  the 
fist  and  kicks  are  the  most  common  cause,  but  occasionally  they  are  due  to 
lateral  compression.  Fracture  near  the  condyles  is  produced  either  by  a  fall 
upon  the  chin,  or  by  a  blow  on  the  side  of  the  face  ;  in  the  former  case  there 
may  be  at  the  same  time  injury  to  the  external  auditory  meatus,  or  to  the 
jase  of  the  skull ;  in  the  latter  it  is  usually  associated  with  a  fissure  through 
the  opposite  ramus. 

Seat  of  injur y. — The  most  frequent  seat  of  injury  is  immediately  in  front 
of  the  mental  foramen  close  to  the  canine  tooth,  owing  to  the  way  in  which 
the  bone  is  hollowed  out  to  form  the  socket  for  its  fang ;  but  separation  may 
take  place  at  or  near  the  symphysis,  and  the  angle,  the  neck  of  the  condyle, 
and  even  the  coronoid  process  have  been  known  to  give  way  occasionally. 
Multiple  and  comminuted  fractures  are  common,  and  with  few  exceptions 
they  are  compound  into  the  mouth.  Teeth  are  often  loosened,  and 
sometimes  detached  completely. 

Symptoms.  Disjilacement. — The  nature  and  degree  of  the  displacement 
depend  upon  the  seat  of  injury,  the  obliquity  of  the  fracture,  the  nature  of 
the  force,  and  the  action  of  the  muscles.  When  it  occurs  at  the  angle,  and 
the  dense  tendinous  insertion  of  the  masseter  is  not  torn,  it  is  generally  very 
slight ;  when  the  neck  is  broken,  the  condyle  is  pulled  almost  out  of  its 
socket  by  the  external  pterygoid,  and  the  rest  of  the  jaw  is  forced  to  one  side 
by  the  action  of  the  other  muscles.  In  the  ordinary  form,  when  there  is  but 
a  single  fracture  through  the  horizontal  ramus,  the  longer  of  the  two  portions 
drops  to  a  certain  extent,  partly  from  its  weight,  partly  from  the  action  of 
the  muscles  attached  to  the  hyoid  bone  ;  the  shorter  may  lie  to  its  uiuer  or 
outer  side,  according  to  the  obliquity  of  the  fracture,  but  it  is  rarely  displaced 
far  enough  to  completely  override  the  other.  If  the  median  portion  is 
detached,  it  is  drawn  downwards  and  backwards  from  between  the  others, 
so  that  these  overlap  it  and  approach  each  other  in  front.  When  the  bone 
is  comminuted  the  displacement  may  be  greater  still,  and  detached  fragments 
and  loosened  teeth  may  have  to  be  removed  -before  the  deformity  can  be 
rectified. 

Undue  mobility  and  crepitus  are  nearly  always  present ;  impaction  very 
i-arely  occurs;  pain  is  severe,  and  is  much  increased  by  speaking  or  by 
attempts  at  mastication  ;  the  patient  indeed  often  supports  his  jaw  with  one 
liand  so  as  to  steady  it  to  a  certain  extent ;  and  blood  escapes  freely  mto  the 
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moutli,  not  only  from  the  bone  but  from  the  torn  vascular  gum,  and  dribbles 
away  with  the  saliva.  Inflammation,  leading  to  submaxillary  suppuration  and 
even  necrosis,  is  very  common,  and  the  amount  of  callus  thrown  out  rarely 
fails.  In  many  cases  the  inferior  dental  artery  must  be  injured,  but  it  is 
very  unusual  for  it  to  bleed  seriously ;  and  though  the  accompanying  nerve 
must  be  torn  or  stretched  in  fractures  behind  the  mental  foramen,  anesthesia 
is  rarely  noticed.  It  is  quite  possible  that  it  is  usually  overlooked  until 
the  injury  is  repaired.  Many  of  the  teeth  may  be  loosened,  and  occasionally 
some  of  them  are  corapletely  detached ;  these,  if  they  do  not  interfere  with 
the  adjustment  of  the  fracture,  should  be  replaced  and  carefully  protected 
from  pressure  ;  if,  however,  they  are  in  the  line  of  the  fracture  itself,  they 
generally  have  to  be  removed  at  a  later  period. 

Treatment.  External  appliances. — When  there  is  only  a  single  fracture 
and  the  teeth  are  fairly  sound,  the  simplest  apparatus  is  sufficient.  One 
webbing  strap  is  placed  beneath  the  jaw,  carried  upwards  on  either  side 
over  the  temporal  region,  and  fastened  a  little  in  front  of  the  vertex  ;  and  a 
second  is  passed  horizontally  round  the  forehead  and  below  the  occipital 
protuberance.  Where  they  cross  a  slit  should  be  cut  in  the  horizontal  one 
to  allow  the  other  to  pass  through,  or  they  should  be  sewn  together,  and  for 
additional  security  they  may  be  connected  by  a  tape  over  the  sagittal  suture. 
Buckles,  protected  underneath  with  little  wash-leather  pads,  should  be  used 
to  secure  them.  In  ordinary  cases  there  is  no  tendency  to  displacement 
forwards ;  but  if,  owing  to  the  convexity  of  the  lower  margin  of  the  jaw, 
the  vertical  band  is  inclined  to  slip  too  far  back,  it  may  be  secured  in 
position  by  a  tape  stitched  to  it  and  passed  in  front  of  the  chin.  In  com- 
parison with  this  a  four-tailed  bandage  is  untidy  and  always  liable  to  become 
loose. 

If,  owing  to  the  obliquity  of  the  fracture,  there  is  any  tendency  for  the 
shorter  of  the  two  fragments  to  be  displaced  inwards,  lateral  compression 
.  must  be  avoided.    A  cap  may  be  made 

J. ^  ^,  _  from  gutta-percha  cut  into  the  shape 

.  ..   ..   .   ..' "       *  figured,  moulded  round  the  chin  and 

■  lined  with  wash-leather;   but  it  is, 

generally  speaking,  sufficient  to  stiffen 
the  portion  of  the  strap  that  lies  be- 
FiG.  99. — Gutta-percha  splint  for  lower  jaw.    neath  the  jaw  by  fastening  to  it  a 

strip  of  pasteboard,  poroplastic  felt,  or 
tm  covered  over  with  wash-leather.  As  it  is  intended  to  prevent  rather 
than  to  exert  pressure,  it  should  be  a  little  wider  than  the  part  of  the  jaw 
to  which  it  IS  fitted,  and  the  ends  should  be  bent  up  on  either  side.  Gutta- 
percha IS  cumbersome,  uncomfortable  from  retaining  perspiration,  and 
encourages  suppuration,  especially  if  the  tissues  are  bruised  (fig.  99). 

Interdental  sp^mis.— Interdental  splints  are  occasionally  required  when 
the  teeth  are  absolutely  perfect,  in  order  that  the  patient  may  be  fed ;  the 
space  that  exists  behuid  the  last  molar  is  rarely  sufficient  for  the  purpose, 
and  its  position  is  exceedingly  inconvenient.  In  many  cases  they  may  be 
used  with  great  advantage  to  retain  the  fragments  in  position. 

The  simplest,  but  one  that  is  very  efficient,  is  made  of  gutta-percha 
moulded  directly  on  to  the  teeth.  Two  wedge-shaped  pieces  are  used,  one 
lor  each  side,  and  one  of  them  must  be  long  enough  to  reach  from  the  last 
molar  to  beyond  the  fracture.    The  gutta-percha  is  merely  softened,  intro 
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duced  into  the  mouth,  and  tlie  teeth  of  both  jaws  pressed  down  into  it,  while 
the  outer  and  inner  surfaces  are  smoothed  down  and  moulded  as  much  as 
possible  by  the  aid  of  the  fingers.  A  certain  amount  of  shaping  is  required 
afterwards  ;  redundant  portions  have  to  be  cut  away,  and  angles  rounded 
off  to  avoid  pressure,  but  an  excellent  splint,  holding  each  fragment  firmly 
on  to  the  upper  jaw,  is  obtained  in  this  way,  and  abundant  room  left  either 
at  the  front  or  on  one  of  the  sides  for  feeding  purposes. 

The  quieter  the  part  can  be  kept,  the  quicker  union  takes  place  ;  talking 
must  be  prevented  as  far  as  possible,  no  attempt  at  mastication  may  be 
allowed  until  the  fragments  are  fairly  well  united,  that  is  to  say,  after  four 
or  five  weeks.  All  food  must  be  either  fiuid  or  semi-fluid,  as  even  movements 
of  the  tongue  are  injurious  ;  and,  to  avoid  the  accumulation  of  decomposing 
particles,  the  mouth  must  be  washed  out  frequently  with  a  weak  carbolic  or 
other  antiseptic  solution,  and  the  teeth  cleansed  at  least  once  a  day  with 
some  soft  linen. 

In  a  large  number  of  cases,  however,  owing  either  to  the  obliquity  of  the 
broken  surface  or  the  comminution  of  the  fragments,  a  more  complicated 
apparatus  is  required.  If  the  teeth  are  fairly  good  and  numerous,  Ham- 
mond's wire  splint  or  an  interdental  plate  of  vulcanite  is  the  most  satisfac- 
tory. In  either  case  it  is  essential  to  take  a  wax  mould  of  the  alveolar  arch, 
and  from  this  form  a  plaster  cast.  The  easiest  way  is  to  take  each  fragment 
separately,  and  combine  the  casts  together,  so  as  to  get  a  fair  representation 
of  the  arch  before  the  accident  ;  but  sometimes  a  mould  must  be  taken  of 
the  whole  at  once,  and  the  cast  sawn  in  two  and  readjusted  afterwards. 
Whichever  plan  is  adopted,  the 
splint  must  be  formed  upon  the 
cast,  and  must  be  made  to  fit  it  in 
every  detail.  Hammond's  consists 
of  a  stout  piece  of  wire  bent  into 
the  shape  of  a  horseshoe.  The 
ends  are  soldered  together,  and  it 
is  twisted  and  turned  until  it  fits 
perfectly  into  every  irregularity  of 
the  teeth,  both  on  the  outside  and 
the  inside  of  the  arch.  When  this 
framework  is  allowed  to  settle  down  F'"-  i"u.-AVuv  splint,  f„r  fuu-ture  of  io«-er  jaw. 
well  upon  the  necks  of  the  teeth, 

and  is  secured  here  and  there  at  convenient  distances,  with  finer  wires  passmg 
from  one  bar  of  the  splint  to  the  other  between  the  teeth,  movement  is 
scarcely '^30ssible  (fig.  100). 

Vulcanite  splints  are  made  to  fit  upon  the  crowns  so  that  the  teeth  smk 
into  deep  sockets  and  interlacing  wires  are  not  required  ;  they  are  equally 
secure,  but  the  rubber  from  which  they  are  made  requires  special  skill  during 
the  process  of  manufacture,  and  they  are  more  cumbersome.  Moreover,  they 
cannot  so  well  be  trusted  without  a  retaining  band  outside  the  face,  and 
particles  of  food  are  more  likely  to  collect  beneath  them  and  become  offen- 
sive from  decomposition.  The  same  objection  holds  good  with  regard  to 
metal  plates,  which  have  been  employed  in  a  few  instances  with  considerable 
success. 

Wirinrj.—li  must  be  admitted  that  in  some  obstinate  cases  there  is  a 
great  temptation  to  try  and  secure  the  fragments  by  fastening;-  the  teeth 
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Fig. 


101.— Fracture  of  lower  jaw,  wired  after 
Thomas's  plan. 


together  ■with  vfive  or  silk,  but  it  rarely  succeeds.  The  process  is  not  nearly  so 
simple  as  it  appears  to  be ;  it  is  very  difficult  to  get  the  wire  sufficiently 
tight,  and  even  when  it  is  it  has  very  little  real  hold  upon  the  fragments. 
But  the  most  serious  objection  is  that  it  tends  to  irritate  the  gums  and  to 
loosen  and  even  cut  into  the  substance  of  the  teeth.  The  plan  advocated  by 
Thomas  is  the  least  objectionable.  A  hole  is  drilled  through  the  alveolar 
margin  of  the  jaw  on  one  side  of  the  fracture  and  the  ends  of  a  loop  of  wire 
passed  through  this  in  opposite  directions,  so  that  it  embraces  a  tooth  belong- 
ing to  the  other  fragment. 
The  ends  are  not  fastened 
together,  but  merely  coiled  up 
on  a  twister  so  that  they  can 
be  tightened  as  required 
(fig.  101). 

When  however  measures 
of  this  kind  are  necessary  it 
seems  better  at  once  to  drill 
and  wire  the  fragments  them- 
selves. I  have  adopted  this 
plan  on  several  occasions  in 
which  the  median  part  carry- 
ing the  incisor  teeth  was  com- 
pletely separated  from  the 
rest.  There  is  no  difficulty 
about  the  operation,  especially 
with  the  American  dentist  drill ;  the  wires  can  be  easily  passed  through  and 
either  twisted  as  Thomas  suggests  or  tied  and  clamped  with  shot ;  and  I 
should  not  hesitate  to  adopt  it  when,  from  obliquity  of  the  fragments  or  other 
causes,  it  was  difficult  to  retain  the  ends  in  position  by  ordinary  measures. 

Combined  internal  and  exterjial  splints. — Many  attempts  have  been  made 
to  fix  the  broken  portions  between  an  interdental  plate  made  of  ivory,  metal, 
or  vulcanite,  and  a  splint  below  the  jaw.  Lonsdale's  clamp  is  made  upon 
this  plan,  with  or  without  side-pieces  to  fit  along  the  cheeks,  the  two  sphnts 
being  connected  together  by  means  of  a  screw  outside  the  mouth.  In  other 
cases  stout  metal  bars  are  fastened  to  the  interdental  plate  and  then  curved 
round  the  lips  at  the  angles  of  the  mouth  and  fastened  to  the  under  piece. 
But  though  these  may  be  of  service  in  exceptional  instances,  chiefly  when  the 
fracture  is  near  the  symphysis,  it  rarely  happens  that  the  tissues  beneath  the 
jaw  remain  in  a  condition  fit  to  stand  much  pressure  during  the  critical  period 
of  the  treatment.  Nearly  always  they  are  too  tender  and  too  much  swollen, 
and  they  very  soon  become  inflamed.  Moreover,  all  these  appliances  have 
the  serious  disadvantage  of  projecting  outside  the  mouth,  so  that  they  are  very 
hable  to  accidental  displacement,  especially  during  sleep. 

^  When  the  fracture  is  situated  far  back  the  difficulty  of  retaining  accurate 
adjustment  is  greater  still,  and  many  of  these  cases  tax  the  ingenuity  of  the 
surgeon  to  the  utmost.  It  has  even  been  necessary  to  drill  and  wire  together 
opposite  teeth  in  the  upper  and  lower  jaws.  Fortunately,  however,  these  cases 
are  not  often  met  with,  and  it  is  not  uncommon  for  fractures  which  at  first 
look  perfectly  hopeless,  so  far  as  adjustment  is  concerned,  to  improve  gradu- 
ally as  the  callus  grows  firmer,  until  the  position  is,  comparatively  speaking, 
good.  . 
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Complete  failure  of  union  is  very  rare,  but  it  has  been  known  to  occur 
from  necrosis  and  from  accidental  displacement  of  teeth.  If  a  false  joint  is 
formed  and  from  its  position  the  jaw  is  disabled,  the  ends  must  be  exposed, 
thoroughly  refreshed,  and  wired  together.  Complications  during  treatment 
are  of  common  occurrence.  The  health  of  the  patient  sometimes  suffers  con- 
siderably, especially  when  there  is  much  discharge  into  the  mouth.  Abscesses 
form  beneath  the  jaw  and  have  to  be  opened  and  drained.  Fragments  of 
bone  necrose  and  must  be  removed  ;  and  the  same  thing  often  happens  to  the 
teeth  when  they  have  been  loosened  at  the  time  of  the  accident.  One  or 
two  cases  of  permanent  paralysis  of  the  inferior  dental  nerve  have  been 
recorded. 

FEACTUEE  OF  THE  CLAVICLE 

Cause. — These  are  the  commonest  of  all  fractures,  and  more  than  half 
take  place  in  children  under  six  years  old.  Occasionally  they  are  due  to 
direct  violence,  and  then  any  part  of  the  bone  gives  way,  and  the  fracture  may 
be  transverse,  oblique,  comminuted,  or  even  compound.  Much  more  often 
the  force  is  indirect  (fr'om  a  fall  out  of  bed,  for  example),  and  the  line  of 
separation  either  runs  through  the  middle  of  the  bone,  as  in  children,  or  just 
external  to  it,  where  the  two  curves  meet,  as  in  adults.  In  a  few  instances 
the  clavicle  has  been  broken,  even  in  men  who  to  all  appearance  were  per- 
fectly healthy,  by  the  sudden  arrest  of  the  momentum  of  the  arm  ;  and  some- 
times it  has  given  way  genuinely  from  muscular  contraction,  probably  of  the 
pectoralis  major  and  deltoid. 

The  scapula  and  the  upper  extremity  are  held  off  from  the  thorax  by  the 
clavicle,  as  by  an  outrigger,  so  that  the  arm  may  have  a  wider  range  of  move- 
ment and  the  muscles  better  leverage  ;  but  as  a  result  the  whole  force  of  any 
shock  that  falls  upon  the  point  of  the  shoulder  or  upon  the  outstretched  arm 
is  borne  by  this  bone  alone ;  if  it  is  soft,  it  bends  ;  if  firm  and  hard,  as  in 
adults,  it  breaks  at  the  point  of  least  resistance  midway  between  the  two  fixed 
points.  Were  it  not  for  the  peculiarity  of  its  shape  and  its  great  elasticity, 
fractures  would  be  even  more  common  than  they  are. 

Fractures  in  other  parts  of  the  bone  are  rare,  unless  they  are  caused  by 
blows  or  other  direct  violence ;  but  they  may  take  place  either  at  the  sternal 
end,  in  the  region  of  the  coraco-clavicular  ligaments,  or  outside  them,  and  I 
have  seen  one  case  in  which,  so  far  as  could  be  ascertained  at  the  time,  the 
epiphysis  had  been  detached.  In  infants  many  of  the  cases  are  merely  par- 
tial or  greenstick  fractures  ;  in  adults  they  are  usually  complete  and  oblique 
from  above  downwards  and  inwards.  Complications  are  very  rare,  but  occa- 
sionally the  skin  gives  way,  generally  from  sloughing  over  a  projecting  frag- 
ment of  bone  ;  and  a  few  cases  are  on  record  in  which  the  subclanan  vein 
or  artery,  the  brachial  plexus,  the  pleura,  and  even  the  first  rib  have  been 
injured  at  the  same  time. 

Displacement.— In  greenstick  fractures  there  is  merely  an  elevation  about 
the  middle  of  the  bone,  projecting  upwards  and  backwards.  In  complete  ones 
the  displacement  is  in  the  same  direction  but  more  extensive.  The  inner 
fragment  held  by  the  rhomboid  ligament  and  the  costo-coracoid  membrane 
oir  the  one  side,  and  the  sternomastoid  muscle  on  the  other,  is  rarely 
much  affected;  but  sometimes  the  outer  end  is  raised  so  that  it  projects 
beneath  the  skin.    This  may  be  due  to  the  pressure  of  the  outer  fragment 


424    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


Fig.  102.- 


on  its  under  surface  :  the  rhomboid  Hgament  varies,  however,  very  much 
in  strength,  and  I  have  known  it  replaced  by  an  arthrodial  joint  with  a 
small  separate  synovial  membrane.  The  outer  fragment,  on  the  other  hand, 
is  drawn  inwards  by  the  action  of  the  muscles  passing  from  the  thorax  to 
the  arm,  so  that  there  is  a  distinct  amount  of  shortening,  one  fragment 
slipping  beneath  the  other  ;  it  is  rotated  forwards  at  its  outer  end  by  the 
serratus  magnus  and  the  pectorals  until  it  forms  an  angle  with  the  true 
axis  of  the  bone,  and  it  is  depressed  to  some  extent  by  the  weight  of  the 
arm. 

Of  these  three,  the  shortening  is  the  most  serious  and  the  most  difficult 
to  rectify.    Depression  is  often  more  apparent  than  real.     Owing  to  the 

shape  of  the  thorax,  the  shoulder  in  the 
living  subject,  as  soon  as  it  has  lost  the 
sole  bony  support,  sinks  in  towards  the 
middle  line  of  the  body,  and  its  outline 
becomes  more  sloping,  so  that  it  gives  the 
appearance  of  depression ;  but  though 
this  is  often  real  and  very  considerable, 
in  many  cases  it  is  almost  if  not  alto- 
gether absent. 

In  fractures  through  other  parts  of 
the  bone  the  degree  and  nature  of  the 
deformity  are  very  variable.    When  it 
is  close  to  the  sternal  end  the  fracture 
is  usually  transverse,  and  the  displace- 
ment only  concerns  the  outer  fragment ; 
if  it  lies  in  the  region  of  the  coraco- 
clavicular  ligaments  there  may  be  none  at  all :  while  if  the  acromial  end  out- 
side them  is  broken  off,  the  small  portion  that  is  detached  may  be  rotated 
to  such  an  extent  as  to  be  almost  at  right  angles  to  the  rest. 

Symptoms. — The  ordinary  signs  of  fracture  are  usually  all  present,  and 
well  marked.  The  patient  stands  with  his  head  inclined  towards  the  injured 
side  and  supports  the  elbow  with  the  other  hand.  The  outline  of  the  shoulder 
is  altered  ;  it  is  more  sloping,  and  the  point  of  it  is  brought  much  nearer  the 
middle  line  of  the  body.  The  projection  can  often  be  seen  at  once,  or  it  may 
be  necessary  to  run  the  fingers  along  the  bone.  Crepitus  is  present  in  all  but 
greenstick  fractures,  and  maybe  eHcited  by  drawing  the  shoulders  backward 
so  that  one  fragment  rubs  against  the  other;  but,  as  a  rule,  it  is  scarcely 
worth  while  giving  the  patient  so  much  pain.  The  same  may  be  said  of 
undue  mobihty.  Fractures  through  the  coraco-clavicular  ligaments  are 
an  exception,  as  in  them  the  only  signs  are  locahsed  tenderness  and  a 
shght  degree  of  crepitus  obtained  by  direct  pressure.  The  loss  of  power,  not 
only  in  greenstick  fractures  but  even  when  the  bone  is  broken  completely  in 
two,  is  by  no  means  absolute.  It  is  not  uncommon  to  find  that  the  patient 
IS  able  to  place  his  hand  upon  the  back  of  his  head,  if  he  is  sufficiently 
resolute  to  stand  the  pain. 

Treatment.  In  greenstick  fractures. — There  is  Httle  or  no  trouble  in 
the  case  of  the  greenstick  fractures  that  are  so  common  in  children.  The. 
deformity  must  be  rectified  as  far  as  possible.  It  rarely  happens  that  the 
shape  of  the  bone  can  be  exactly  restored  ;  direct  pressin-e  is  the  only  means 
that  can  be  applied,  and  if  the  jagged  edges  of  the  broken  part  are  so  far  dis- 


-Displacement  in  fracture  of 
tlie  clavicle. 
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placed  that  they  fit  agamst  instead  of  hetween  each  other,  this  is  of  httle 
service.  Generally,  however,  the  angle  is  merely  an  exaggeration  of  the  nor- 
mal curve,  and  it  gradually  becomes  smoothed  down  as  the  child  grows  older. 
All  that  is  needed  is  to  confine  the  arm  to  the  side  with  a  bandage  under  the 
clothes,  taking  care  to  have  the  skin 
thoroughly  dried   and  dusted  to  ; 

avoid  excoriations.    In  every  case  .  •■  

of  fractured  clavicle  it  is  as  well  ^  -      ^  /  ' 

to  have  the  edges  of  the  bandages  ->     ,         ;   /,.- ; 

sewn  together  m  two  or  three  ver-        /  ■  ■  '/'/'.- 

tical  lines  to  avoid  displacement ;      j      \    /  '  f.     |; ;  ,/  • 
strapping  should  be  sparingly  used      |        ,  /  |/  |  j/Xr 

in  the  case  of  children.     Union      ■;  ;  .;|  -.  f 

occurs  very  soon,  and  all  bandages      i  ',  -3 

may,  as  a  rule,  be  left  off  at  the      |  ^  '4' 

end  of  ten  days  or  a  fortnight,      K,'  ,     .         i  ■'■ 

though  it  is  as  well  to  keep  the  ,  ^'S-v  i| 

arm  inside  the  clothes  for  a  few  ,  y 

days  longer.  (    i  -  '  ,,„,;_.  .  ■- 

Ill  fractures  without  displace-    ■.  ' 
mmt  nothing  more  is  required  '•. 
than  to  support  the  weight  of  the 
elbow  and  forearm  and  protect 

the  shoulder  from  any  accidental         ■,  / 
movement.     The  simplest  appa- 
ratus during  the  daytime  is  the 
triangular  bandage  used  as  a  sling.  \  / 

This  is  made  from  half  a  square 
yard    (cut     diagonally)    of    un-  \  / 

bleached  calico  or  any  other  ma- 
terial that  is   sufficiently  strong  \  / 
and  unyielding,  and  is  applied  so 
that  the  two  acute  angles  are  tied 
together  round  the  back  of  the 
neck,  while  the  forearm  rests  in 
the  sling  thus  made.    The  long 
side  of  the  triangle  corresponds  to  the  hand  ;  the  right  angle  to  the  elbow  ; 
and  the  layer  that  comes  up  in  front  of  the  forearm  passes  over  the  neck 
on  the  injured  side.    This  leaves  the  right  angle  projecting  between  the 
arm  and  the  body,  and  the  flap  so  formed  is  brought  round  the  elbow 
land  pinned  on  to  the  front  layer,  so  as  to  include  the  joint  in  a  kind  of  cap 
fig.  103).  At  night  the  elbow  is  secured  to  the  side  with  a  bandage,  and  the 
patient  is  directed  to  he  on  his  back,  with  only  a  small  pillow  beneath  the 
head. 

In  fractures  icith  displacement. —In  adults,  if  there  is  the  ordmary 
displacement,  shortening  is  the  rule,  not  the'  exception,  no  matter  what 
iippliance  is  used.  Fortunately  it  does  not  interfere  with  the  utility  or 
strength  of  the  arm  ;  but  often  it  is  very  unsightly.  The  methocl  that 
gives  the  best  result  is  to  keep  the  patient  permanently  on  his  back,  in  bed, 
on  a  well-made  hair  mattress,  with  only  a  small  pillow  beneath^  the  head ; 
and  where,  as  in  ladies,  it  is  essential  to  avoid  deformity,  this  is  the  only 


Pig.  103.— The  triangular  bandage  arranged  as  a 
sling.  The  doited  line  represents  the  position 
before  the  end  is  brought  over  the  shoulder  of 
the  injured  side. 
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plan.  Even  when  the  position  is  too  irksome  to  be  kept  up  without  inter- 
mission for  three  weeks,  the  requisite  length  of  time,  it  is  of  great  service  if 
it  can  be  managed  for  the  first  few  days.  All  that  is  necessary  is  a  bandage 
to  confine  the  forearm  to  the  front  wall  of  the  thorax  and  a  cushion  to 
support  the  elbow.  The  angle  and  vertebral  border  of  the  scapula  are  fixed 
by  the  pressure  of  the  body ;  the  point  of  the  shoulder  is  held  back  ;  and  the 
weight  of  the  part,  instead  of  causing  downward  displacement,  assists.  All 
the  muscles  are  relaxed  ;  the  amount  of  shortening  is  reduced  to  a  mini-  ^ 
mum,  especially  if  the  forearm  is  brought  across  the  chest ;  and  if  the 
position  can  only  be  kept  up,  union  is  almost  perfect. 

The  number  of  appliances  that  have  been  suggested  and  tried  in 
fractures  of  the  clavicle  is  sufficient  proof  that  no  one  of  them  is  satisfactory  ; 
and  complicated  ones,  even  when  they  can  be  obtained  in  time,  and  have 
not  to  be  made  to  fit  the  patient,  are  no  whit  better  than,  if  they  are  as  good 
as,  the  simplest.  It  is  impossible  to  depress  the  inner  fragment  if  it  is  tilted 
upwards ;  the  head  may  be  kept  bent  to  relax  the  sternomastoid,  but  that 
is  all.  Direct  pressure  only  causes  sloughing  ;  and  though,  according  to 
Sayre's  plan,  the  clavicular  part  of  the  pectoralis  major  may,  when  the 
humerus  is  drawn  behind  the  trunk,  possibly  tend  in  some  slight  degree  to 

pull  it  downwards,  it  becomes  re-  i 
laxed  again  as  soon  as  the  arm  is 
fixed  in  its  permanent  position. 

More  may  be  done  with  the 
outer  fragment.  The  downward  [ 
displacement  gives  no  trouble  ;  all  j 
are  agreed  that  the  elbow  must  be  j 
raised  either  by  means  of  a  sling  I 
or  by  a  bandage  carried  over  the  , 
opposite  shoulder  ;  this,  however,  | 
is  the  least  serious  of  the  three.  > 
Rotation  forwards  is  more  difficult, 
but  it  may  be  met  in  various  ways.  ; 
One  plan  is  to  pull  the  whole  arm,  | 
including  the  elbow,  back  behind  j 
the  median  lateral  line  of  the  trunk :  ] 
if  this  is  done  an  axillary  pad  must  j 
be  used  to  prevent  its  being  pulled  i 

Fig.  104.— Bandage  for  fracture  of  clavicle  with    inwards  aS  Well,  and  SO  making 

pad  in  axilla.'  tl^g  shortening  worse  (fig.  104).  | 

Another  is  to  bring  the  elbow  so  | 

far  forward  that  the  hand  rests  on  the  wall  of  the  chest,  above  the  opposite  jj 

breast;  and  then,  by  means  of  a  bandage  carried  under  the  point  of  the  j 
elbow,  attempt  to  force  the  shoulder  back.    This  method  is  also  of  service 

in  correcting  the  amount  of  shortening,  as  it  tends  to  some  extent  to  drive  p 

the  shoulder  out  as  well.     A  third  relies  on  fixing  the  scapula  against  j 

the  trunk  by  firmly  strapping  it  down.     The  shoulder  must  be  held  in  |, 

position;  a  pad  accurately  adjusted  over  the  angle  and  vertebral  border;  i 
and  then  fixed  by  strapping  carried  obliquely  upwards  from  the  sternum 
towards  ihe  backbone.    Of  these  three  the  first  is  the  one  that  in  actual 

practice  succeeds  best ;  the  second,  though  it  is  of  assistance  in  correcting  : 

shortening,  rehes  too  much  on  force  and  is  very  uncomfortable ;  the  third  | 
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answers  exceedingly  well  in  tlie  recumbent  position,  but  if  a  patient  is 
allowed  to  get  about  it  is  not  possible  to  fix  the  scapula  efBciently. 

Shortening  is  the  most  difficult  of  all  ;  indeed,  if  the  fracture  is  oblique, 
and  the  patient  is  not  confined  to  bed,  it  is  almost  impossible  to  counteract 
the  muscles  passing  from  the  thorax  to  the  arm,  without  using  an  amount 
of  force  that  would  be  unreasonable  and  injurious.  It  is  true  that  by  placing 
a  pad  of  sufficient  size  in  the  axilla  and  then  bandaging  the  elbow  firmly  to 
the  side,  a  great  amount  of  leverage  can  be  obtained,  in  spite  of  the  shape 
and  of  the  yielding  of  the  wall  of  the  thorax  ;  but  it  is  at  the  risk  of  injury 
to  the  important  structures  running  down  the  inner  side  of  the  humerus ; 
and  there  is  a  strong  suspicion  that  many  of  the  instances  in  which  the 
brachial  plexus  has  suffered  have  really  been  due  rather  to  the  pad  than  to 
the  fracture.  As  a  splint  a  pad  is  invaluable ;  but  it  is  of  very  limited  utihty 
as  a  lever.  Further,  the  elbow,  as  already  mentioned,  may  be  forced  up  for 
a  short  time  so  as  to  press  the  shoulder  out,  but  it  is  generally  found,  after 
the  strapping  has  been  on  a  few  hours,  either  that  the  pressure  is  intoler 
able  or  that  something  has  yielded  a  little.  The  same  may  be  said  o 
Sayre's  apparatus,  in  which  a  band  of  strapping  round  the  arm  is  used  as  a 
fulcrum  and  the  elbow  as  the  long  arm  of  a  lever  to  force  the  shoulder  back 
ind  out.  In  short,  there  is  no  thoroughly  satisfactory  method  that  can  be 
applied  to  all  cases  alike  ;  the  best  is  to  place  the  patient  in  the  recumbent 
position  so  that  the  muscles  are  relaxed ;  the  next,  to  make  use  of  a 
moderate-sized  axillary  pad  as  a  splint,  and  bring  the  whole  arm  a  little 
behind  the  median  line  ;  if  this  fails,  bringing  the  elbow  forward  and  raising 
it  forcibly  may  be  tried  ;  but  probably  the  deformity  will  persist  to  a  great 
extent. 

The  axillary  pad  should  be  wedge-shaped,  about  three  inches  thick  at 
the  base  in  the  case  of  an  adult,  and  should  be  held,  base  upwards,  in  the 
axilla  by  means  of  tapes  tied  over  the  opposite  side  of  the  neck.  Then,  the 
fracture  having  been  adjusted  as  well  as  possible,  and  the  arm  and  elbow 
held  in  the  position  it  is  wished  to  attain,  the  bandage  should  be  fastened 
round  the  arm,  close  up  to  the  axilla,  and  carried  behind  the  back,  round 
the  thorax,  including  the  forearm  and  arm,  until  the  whole  is  encased 
m  horizontal  turns,  drawing  the  elbow  well,  but  not  too  forcibly,  into  the 
side.  Finally,  a  few  turns  are  taken  obliquely  under  the  forearm  and  the 
point  of  the  elbow,  over  the  opposite  shoulder,  to  prevent  dropping  of 
the  outer  fragment ;  and  the  whole  is  secured  either  with  starch  or  by  stitch- 
ing the  layers  together.  Union  is  usually  complete  in  children  in  about 
three  weeks,  in  adults  in  four  or  five  ;  but  the  arm  should  be  carried  in  a 
shng  for  a  week  or  so  longer.  If  there  is  any  rigidity  about  the  shoulder- 
ioint  afterwards,  the  limb  may  be  worked  while  the  patient  is  under  an 
luffisthetic. 

EUis's  splint  consists  of  a  well-padded  short  crutch,  which  is  pressed  up 
into  the  axilla  by  a  strap  carried  over  the  opposite  shoulder;  and  of  a 
band,  embracing  the  arm,  passing  through  two  slits  in  the  crutch,  and  then 
5urroimding  the  thorax.  The  hand  and  elbow-  are  supported  by  a  sling  in 
the  ordinary  way. 

Sayre  makes  use  of  strapping  spread  on  moleskin  without  any  axillary 
pad.  Two  pieces  are  required,  each  three  and  a  half  inches  wide.  The  first 
is  sewn  loosely  in  a  loop  round  the  humerus  (the  non-adhesive  side  next  the 
5kin)  just  below  the  axilla,  and  then  carried  behind  the  back  round  the  chest 
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until  the  circle  is  completed  ;  this  draws  the  shoulder  back  and  acts  as  a 
fulcrum.    Then,  while  an  assistant  brings  the  elbow  forward  and  pushes  it 


Fig.  105.  Fig.  106.  Fig.  107. 


Sayre's  method  for  fracture  of  the  clavicle. 


up,  a  second  strip  is  carried  from  the  opposite  shoulder,  obliquely  across  the 
first  under  the  point  of  the  elbow  (which  fits  into  a  slit  cut  to  receive  it) 

and  under   the  forearm  as  it  lies 
.';  sv  /  upon  the  chest,  up  to  the  point  from 

/'  ■'•  '  which  it  started.    The  theory  is  that 

when  the  elbow  is  forced  upwards 
,  ^  and  forwards  in  this  manner,  the 

'  shoulder,  owing  to  the  way  it  is  held, 

/         -  is  driven  outwards  and  backwards, 

^  f        ,       ■     in  this  way  correcting  the  tendency 

I  t  y'     ,  i,  -    to  displacement  inwards  and  forwards; 

f/         I  /'  '    but  though  this  plan  succeeds  fairly 

\i  _____  j'    //      '  /'       '    ^^^^  in  ordinary  cases,  it  is  doubtful 

I  '/      '/  i    how  far  it  is  due  to  the  leverage  (figs. 

I         y,,;,,  /      "  ^'    ^    105,  106,  and  107). 

\i         "^^^  The  figure-of-eight  bandage  is  prac- 

I  tically  abandoned ;  it  is  exceedingly 

.■•  uncomfortable,  very  insecure,  and 

tends  to  depress   still  further  the 
outer  fragment.    Pick's  four-tailed 
Fig.  los.-Pick-s  quadrangular  bandage       bandage  is  very  useful  in  the  case 

arranged  as  shng  for  arm.        °  of  children.     It  is  made  of  a  stOut 

piece  of  calico,  long  enough  to  go 
more  than  round  the  body,  and  (for  an  adult)  fourteen  inches  wide.  This 
IS  sht  up  from  either  end  to  within  six  inches  of  the  middle,  but  one  tail  on 
each  side  is  four  inches  wide  and  the  other  ten.  An  axillary  pad  is  adjusted ; 
the  patieni  is  placed  in  the  recumbent  position,  with  his  arm  by  his  side,  and 
the  forearm_  flexed  across  the  chest;  and  then  the  bandage  is  arranged  so 
that  the  pomt  of  the  elbow  is  opposite  the  untorn  strip  in  the  middle  (a 
vertical  slit  may  be  made  m  it  here  for  the  purpose  of  supporting  the  joint) 
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and  the  broad  ends  surround  tlae  arm  and  the  chest.  These  secure  the 
arm  to  the  side  ;  and  then  the  narrow  ones  are  brought  up,  from  under  the 
elbow,  and  tied  over  the  opposite  shoulder.  This  bandage  has  the  very 
c^reat  merit  of  bemg  much  less  easily  disarranged  than  most  of  the  others 
(fig.  108). 

Compound  fractures  of  the  clavicle  are  nearly  always  the  result  of  direct 
violence,  and  may  be  either  comminuted  or  complicated  by  the  presence  of 
injuries  to  other  structures  near.  In  one  or  two  cases  the  fragments  have 
been  wired  together. 

Ununited  fracture  is  very  unusual,  even  when  the  deformity  is  very 
great,  and  the  part  is  not  kept  properly  at  rest.  The  loss  of  power  to  the 
arm  is  by  no  means  so  marked  as  might  be  expected. 


FRACTURE  OF  THE  SCAPULA 


Fracture  of  the  scapula  may  involve  the  body,  the  acromion,  the  surgical 
neck  or  the  coracoid  process.  Fracture  of  _ 
the  anatomical  neck  (leaving  the  coracoid 
on  the  body  of  the  bone  and  detaching  the 
glenoid  fossa  only)  is  doubtful.  Sometimes, 
in  dislocations  of  the  humerus,  portions  of 
the  margin  are  chipped  off  (fig.  109). 

Fractures  of  the  body  scarcely  ever 
occur  except  from  direct  violence ;  they  may 
be  single,  stellate,  or  comminuted,  and  may 
traverse  the  spine  or  not.  The  signs  are 
usually  distinct,  though,  owing  to  the  dense 
fascia,  and  to  the  muscles  attached  to  both 
surfaces  of  the  bone,  displacement  is  rarely 
considerable,  and  it  is  difficult  to  obtain 
distinct  crepitus.  Pain,  swelling,  and  loss 
of  power  are  always  present. 

A  firm  pad  must  be  moulded  on  to  the 
scapula  to  retain  it  in  position  by  direct 
pressure,  and  the  arm  fastened  to  the  side 

with  a  small  pad  in  the  axilla  ;  but,  unless  there  is  great  comminution  or 
bruising,  in  a  few  days  it  is  sufficient  to  have  the  thorax  bandaged  and  to 
carry  the  hand  or  forearm  in  a  sling.  Some  deformity  commonly  persists, 
but  there  is  rarely  any  permanent  loss  of  power. 

Fmcture  of  the  acromion  from  direct  violence  is  not  uncommon,  though 
many  of  the  cases  in  which  it  has  been  found  detached  post  mortem  are 
really  examples  of  rheumatoid  arthritis  with  separation  at  the  epiphysial 
line,  or  of  delayed  union.  It  may  give  way  at  the  tip  or  close  to  the  spme. 
The  signs  are  quite  definite  :  the  arm  hangs  helpless  by  the  side ;  the 
shoulder  is  flattened,  the  line  of  the  acromion  interrupted,  the  outer  fragment 
depressed  and  freely  movable,  and  the  patient  is  either  unable  to  abduct  the 
arm  or  can  only  do  so  to  a  slight  extent,  and  with  great  pain.  Crepitus  can  be 
obtained  by  direct  manipulation,  either  on  pushing  the  elbow  upwards  or 
abducting  and  rotating  the  arm.  If  only  the  tip  is  broken  all  that  is  neces- 
sary is  a  triangular  bandage  to  raise  the  elbow  ;  but  for  the  first  few  days  it 


Fig.  109. — Fractures  of  the  anatomical 
and  snrgical  necks  of  the  scapula. 
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is  advisable  to  strap  the  scapula  closely  to  the  thorax  and  to  bandage  the 
arm  lightly  to  the  side  so  as  to  prevent  accidental  movement.  Union,  if  the 
fracture  is  near  the  spine,  may  take  place  by  bone ;  in  front  of  this  it  is 
nearly  always  fibrous,  but  this  does  not  interfere  with  the  strength  or  the 
range  of  movement  of  the  joint. 

The  coracoid  process  may  be  broken  off  by  direct  violence  or  by  mus- 
cular action,  but  it  is  very  rare.  In  the  former  case,  the  injury,  which  may 
be  caused  either  by  a  blow  or  by  crushing,  as  when  a  cart-wheel  passes  over 
the  axilla,  is  generally  very  extensive  ;  in  the  latter  there  is  scarcely  any 
displacement,  owing  to  the  strength  of  the  ligaments  connecting  the  process 
to  the  clavicle. 

Fracture  of  the  neck  of  the  scainda  is  almost  equally  rare.  It  can  only 
occur  by  direct  violence.  The  symptoms  at  first  sight  resemble  those  of 
dislocation  of  the  arm,  but  the  intense  pain,  undue  mobility  and  crepitus, 
render  the  presence  of  a  fracture  certain.  Moreover,  the  displacement 
returns  as  soon  as  reduction  has  been  accomplished,  unless  means  are  taken 
to  prevent  it.  Fracture  of  the  surgical  neck  of  the  humerus  can  be  excluded 
at  once  by  the  fact  that  the  head  of  the  bone  in  the  axilla  rotates  with 
the  shaft ;  but  unless  the  coracoid  process  is  movable  it  is  almost  impossible 
to  make  certain  of  the  exact  line  of  fracture  in  the  scapula,  especially  as  the 
amount  of  swelling  is,  generally  speaking,  very  great,  and  dislocations  are 
sometimes  accompanied  by  injury  to  the  glenoid  fossa.  The  treatment  is 
almost  the  same  as  in  the  other  fractures  of  the  scapula:  the  body  of  the 
bone  must  be  fixed  as  well  as  possible  ;  the  elbow  raised,  to  take  the  weight 
of  the  limb  off ;  a  small  pad  placed  in  the  axilla  to  act  as  a  splint,  and  the 
arm  bandaged  to  the  side.  Passive  motion  should  be  commenced  early,  not 
later  than  the  third  week.  Even  then  it  is  probable  that  there  will  be  a 
considerable  degree  of  stiffness  about  the  shoulder. 

FEACTUKES  OF  THE  HUMHEUS  ' 
The  Uppek  Extremity 

Varieties. — These  may  involve  the  surgical  or  the  anatomical  neck ;  or 
the  epiphysis  may  be  detached  from  the  shaft ;  or  the  intracapsular  portion 
may  be  split  longitudinally  and  the  head  dragged  forwards  so  as  to  give  the 
appearance  of  a  dislocation. 

Of  these,  fracture  of  the  surgical  neck  is  by  far  the  most  common, 
especially  in  the  aged,  when  the  medullary  canal  of  the  shaft  is  beginning 
to  enlarge.  Separation  of  the  epiphysis  can  only  take  place  under  twenty , 
longitudinal  fractures  detaching  the  great  tuberosity  are  not  often  met  with 
unless  there  is  a  dislocation  at  the  same  time  ;  while  fractures  of  the 
anatomical  neck  are  among  the  rarest  known. 

(1)  The  surgical  neck 

Causes. — Fractures  of  the  surgical  neck  of  the  humerus  may  be  the 
result  either  of  direct  or  of  indirect  violence,  of  blows  upon  the  shoulder  or 
of  falls  upon  the  outstretched  arm  ;  muscular  action  by  itself  is  very  rarely 
sufficient.  The  hne  of  separation  lies  between  the  base  of  the  tuberosities 
and  the  upper  margin  of  the  insertion  of  the  teres  major.  In  general  the 
fracture  is  transverse,  but  it  may  be  oblique  to  a  greater  or  less  extent,  and 
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mpaction  may  take  place,  the  upper  end  of  the  lower  fragment  being  wedged 
nto  the  cancellous  tissue  of  the  tuberosities  (fig.  110). 

Displacement. — The  displacement  affects  both  fragments,  but  in  very 
iifferent  degrees.  In  many  cases  there  is  scarcely  any,  the  fracture  is 
;ransverse  and  the  broken  ends  are  kept  in  the  same  straight  line  by  the 
biceps  tendon.  In  others,  especially  if  the  direction  is 
it  all  oblique,  it  is  very  considerable  ;  and  it  may  be 
a,  matter  of  great  difficulty  to  retain  the  fragments  in 
position.  The  upper  of  the  two  is  abducted  by  the  supra- 
gpinatus  and  rotated  outwards  by  the  infra-spiuatus  and 
the  teres  minor.  The  lower  is  drawn  upwards  chiefly 
by  the  deltoid,  and  inwards  by  the  muscles  passing 
from  the  thorax  to  the  upper  part  of  the  arm,  so  that 
it  may  completely  overlap  the  other  and  form  a  pro- 
jection that  stands  out  under  the  skin  in  the  front  wall 
lOf  the  axilla. 

Symptoms. — In   some   instances   the   amount  of 

ishortening  is  considerable,  as  much  as  three-quarters  of 

an  inch,  though  this  is  unusual.    The  rounded  shape 

of  the  shoulder  is  not  lost,  but  there  is  a  depression 

some  little  distance  below  the  acromion  ;  the  axis  of 

the  limb  is  altered ;  the  elbow  points  backwards  and 

outwards,  though  it  may  be  brought  into  the  side  with 

very  little  pressure ;  and  there  is  a  certain  amount  of 

fulness  about  the  front  fold  of  the  axilla.  Undue  mobility 

and  crepitus  are  easily  made  out  if  the  fragments  are 

not  impacted  ;  the  glenoid  fossa  is  still  filled  by  the  head 

of  the  bone,  and  the  upper  end  of  the  lower  fragment      neck  of  humerus.' 

can  be  felt  projecting  in  front.    Loss  of  power  is  com- 
plete, and  often  the  pain  is  very  severe,  running  down  the  arm,  owing  to 

pressure  upon  the  brachial  plexus. 

Many  of  these  symptoms  are  wanting  when  the  fracture  is  impacted 

but  there  is  great  pain,  especially  at  the  seat  of  injury,  complete  loss  of 

power  over  the  limb,  a  slight  amount  of  deformity  and  distinct  shortening. 

Extravasation  is  extensive,  as  a  rule,  and  the  swelling  very  distinct, 
especially  on  the  inner  side  of  the  arm.  In  some  cases  it  may  be  due  to  rup- 
ture of  the  circumflex  arteries  ;  in  others  it  is  merely  the  result  of  bruising 
and  laceration  of  the  muscles. 

Treatment. —No  attempt  should  be  made  to  reduce  an  impacted  fracture 
unless  the  axis  of  the  limb  is  seriously  distorted.  It  is  often  difficult  to 
bring  the  fragments  into  good  position,  and  always  harder  to  keep  them 
there.  All  that  is  needed  for  such  injuries  is  a  pad  in  the  axilla  to  act  as  a 
support,  and  a  bandage  round  the  arm  to  confine  it  to  the  side.  In  all  frac- 
tures of  the  humerus  the  hand  should  be  carried  in  a  sling,  but  this  should 
never  be  allowed  to  extend  under  the  elbow. 

When  there  is  no  impaction  the  upper  fragment  is  practically  out  of 
control.  It  is  so  short  and  so  deeply  covered  that  very  often  it  is  difficult 
to  be  certain  how  far  it  is  displaced.  More  may  be  done  with  the  lower, 
though  sometimes  it  is  impossible  to  bring  this  into  position  and  adjust 
it  properly.  It  may  be  necessary  to  place  the  patient  under  an  anfesthetic 
and  to  abduct  and  raise  the  arm  from  the  side  before  the  ends  can  be  dis- 
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engaged.  The  displacement  inwards  is  most  easily  met  by  placing  a  firm 
pad  in  the  axilla,  or,  as  Erichsen  suggests,  a  piece  of  leather  bent  uato  the 
shape  of  a  U ,  one  side  applied  to  the  thorax  and  the  other  to  the  arm.  If 
this  is  placed  well  up  in  the  axilla,  and  if,  at  the  same  time,  the  elbow  is 
carried  slightly  forwards  and  fastened  to  the  side  of  the  chest  by  means  of 
a  bandage,  the  upper  end  of  the  lower  fragment  is  carried  outwards  and 
backwards  and  the  broken  surfaces  can  generally  be  brought  into  good  appo- 
sition. Then  the  hand  is  arranged  in  a  sling,  as  already  mentioned  in  the 
case  of  impacted  fractures,  and  a  cap  of  gutta-percha,  or,  what  is  better,  as  it 
is  not  so  hot,  of  poroplastic  felt,  adjusted  over  the  shoulder  and  down  the 

arm,  taking  care  not  to  bring  it  so 
far  on  to  the  neck  that  it  becomes 
displaced  by  the  movements  of  the 
head,  or  so  far  on  to  the  thorax  that 
it  loses  its  grasp  on  the  arm.  This 
\^  is  fastened  by  a  bandage  carried 
N  round  the  opposite  side  of  the 
chest.  It  must  be  admitted,  how- 
ever, that  even  when  every  care  is 
used,  union  in  a  faulty  position  can- 
not always  be  avoided.  Bandaging 
the  hand  and  forearm  is  quite 
unnecessary  (fig.  111). 

Union  is  generally  complete  in 
from  five  to  six  weeks,  but  the  arm 
remains  stiff  and  powerless  for 
some  time  after.    Passive  motion 


■  ■  i  ■>  -'tip 
'  .     <  '  should  be  commenced  at  the  third 

Fig.  111.— Bandage  with  slionlcler-cap  and  sling    Week  at  the  latest ;  in  many  cases 
for  fracture  of  surgical  neck  of  humerus.   °    ifc  answers  well  to  begin  even  before 

this,  very  quietly  and  gently,  with 
the  object  rather  of  preventing  the  formation  of  adhesions  by  straightening 
out  the  folds  of  the  capsule  than  of  breaking  them  down.  If  this  is  not 
done,  the  joint  is  sure  to  become  rigid,  owing  to  the  mobility  of  the  scapula, 
and  it  may  be  necessary,  at  a  later  period,  to  place  the  patient  under  an 
anfesthetic  and  work  the  part  thoroughly.  Delayed  union  and  even  complete 
failure  occasionally  occur. 

(2)  S&x^aration  of  the  U2}per  epiphysis 
This  is  not  an  uncommon  accident  under  twenty  years  of  age,  and  pre- 
sents practically  the  same  features  as  fracture  of  the  surgical  neck.  True 
crepitus,  however,  is  wanting,  even  when  the  line  of  separation  runs  between 
the  cartilage  and  the  bone  ;  only  an  indistinct  soft  rubbing  can  be  felt,  and 
the  upper  end  of  the  lower  fragment,  when  it  is  made  to  project  beneath  the 
coracoid,  is  smooth  and  rounded  instead  of  being  sharp  and  angular.  In 
some  instances  there  is  considerable  difficulty  in  reduction  ;  the  under  surface 
of  the  upper  fragment  is  cup-shaped  and  prolonged  downwards  upon  its  inner 
and  anterior  aspect,  and  it  is  said  that  the  edge  of  the  lower  fragment  may 
be  caugh^  by  this.  To  release  it  the  arm  must  be  forcibly  abducted  and 
extended.  In  other  eases  it  arises  from  the  upper  end  of  the  lower  fragment 
being  driven  through  the  capsule. 
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Union,  especially  about  tlie  time  of  puberty,  is  very  likely  to  be  osseous, 
impairing  the  growth  of  the  limb.  This,  however,  is  not  invariable, 
probably  because  in  many  of  these  cases  the 
injury  is  really  a  fracture,  running  through 
the  recently  formed  bone  without  involving  the 
cartilage.  Complete  failure  has  been  known, 
and  even  suppuration,  although  the  skin  was 
unbroken.  In  two  instances  in  which  union  V 
had  taken  place  in  so  distorted  a  position  that 
the  arm  was  almost  useless,  Bruns  separated 
the  fragments  again,  resected  part  of  the  dia- 
pliysis,  and  wired  them  together  with  a  good 
result.  In  one  or  two  cases  in  which  the  bones 
could  not  be  brought  into  proper  apposition, 
the  joint  has  been  laid  open  from  the  front,  the 
interposing  tissues  divided,  and  the  two  frag-  1^'"''  '  / 
ments  fixed  together  by  means  of  a  long  drill  ^■"■^i^"  4^,^ 
driven  through  the  skin.  This  was  removed  n2._vertical  section  through 
on  the  eighth  day,  as  soon  as  sufficient  lymph  upper  epiphysis  of  humerus, 
had  been  poured  out  to  make  the  ends  secure.       ^buwiuK  tlie  shape  of  the  end  of 

.J-  .    .  the  diiiphysis. 

It  is  possible  for  the  joint  to  escape  without 
being  opened  ;  the  capsule  is  so  firmly  attached  to  the  epiphysis  that  it  may 
remam  in  connection  with  it,  stripping  off  the  periosteum  from  the  shaft. 
More  often  it  gives  way  upon  the  niner  side. 

(3)  Fracture  tit  rough  the  tuberosities 
Longitudinal  fractures  through  the  upper  end  of  the  humerus  are  not 
common.  Sometimes,  however,  the  great  tuberosity  is  torn  off  by  the  con- 
traction of  the  muscles  when  the  head  of  the  bone  is  dislocated  ;  and  occa- 
sionally the  part  is  split  by  direct  violence.  When  this  occurs,  the  great 
tuberosity  alone  may  be  detached  ;  or  the  line  of  separation  may  run  through 
the  head,  or  even  along  the  bicipital  groove,  so  that  most  of  the  articular 
surface  is  broken  off",  and  the  small  tuberosity  is  left  almost  by  itself  on  the 
end  of  the  shaft. 

Symptoms. — The  character  of  the  displacement  is  the  same  in  all, 
though  it  varies  in  degree.  If  the  tough  tendinous  periosteum  at  tlie 
insertion  of  the  muscles  is  not  torn  there  is  exceedingly  little ;  in  general 
it  is  very  considerable.  The  breadth  of  the  shoulder  is  the  most  prominent 
feature  ;  this  is  immensely  increased  owing  to  the  way  in  which  one  fragment 
is  pulled  forwards  and  the  other  backwards  ;  and  the  axis  of  the  limb  is 
altered  so  that  the  elbow  points  backwards  and  outwards.  Very  little  pres- 
sure, however,  is  required  to  bring  it  again  into  its  normal  position.  As  a 
ule  there  is  no  shortening,  but  there  may  be  a  great  amount  of  bruising  and 
extravasation,  especially  in  cases  in  which  the  injury  is  caused  by  direct 
violence.  Loss  of  power  is  complete.  Crepitus  is  sometimes  difficult  to 
obtain  on  account  of  separation  of  the  fragments ;  but  the  most  character- 
istic sign  is  the  presence  of  a  bony  projection  under  the  coracoid  in  front, 
resting  on  the  anterior  surface  of  the  glenoid  fossa,  and  under  the  acromion 
behind,  with  a  deep  furrow  in  between.  The  anterior  follows  the  movements 
of  the  shaft,  and  corresponds  more  or  less  to  the  head  of  the  bone  ;  the  pos- 
terior is  the  greater  tuberosity  drawn  upwards  and  backwards  by  the  muscles 

F  F 


434    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


attached  to  it.  The  diagnosis  of  this  pecuhar  accident  requires  especial  care, 
as  subcoracoid  dislocation  of  the  head  of  the  humerus  may  be  associated 
with  it ;  and,  if  it  is  not  made  out,  serious  deformity  is  certain  to  result. 

Treatment. — If  the  displacement  is  only  slight,  all  that  is  necessary 
is  to  place  a  pad  in  the  axilla  as  a  splint,  and  to  support  the  elbow,  either 
by  means  of  a  triangular  sling  or  a  four-tailed  bandage ;  but  this  is  quite 
exceptional.  In  general  it  is  very  considerable,  and  bony  union  may  fail, 
as  it  is  not  at  all  easy  either  to  bring  the  fragments  together  or  to  main- 
tain them  in  that  position.  The  simplest  plan  is  to  place  a  pad  in  the  axilla, 
and  try,  with  the  aid  of  a  bandage  round  the  upper  part  of  the  humerus,  to 
bring  the  upper  end  of  the  lower  fragment  backwards  and  outwards,  while  an 
•  attempt  is  made  to  press  the  other  forwards,  by  strapping  a  pad  firmly  on  it. 
If  this  fails  the  only  alternative  is  to  place  the  patient  in  bed,  with  a  small 
pillow  under  the  head,  and  to  keep  the  arm  extended  and  rotated  out  so  that 
the  hand  lies  on  its  dorsum.  Even  if  union  is  bony  it  is  a  long  time  before 
full  use  of  the  joint  is  regained  ;  the  fracture  often  involves  part  of  the  arti- 
cular surface,  and  lips  of  callus  are  thrown  out  around  it ;  or  the  capsule 
becomes  thickened  and  rigid,  so  that  the  range  of  movement  is  limited ;  or 
rheumatoid  arthritis  sets  in  afterwards  and  leaves  the  joint  permanently 
crippled. 

(4)  Fracture  of  the  anatomical  neck 

Fracture  of  the  anatomical  neck  is  exceedingly  rare  and  can  only  be  pro- 
duced by  direct  violence  ;  most  of  the  cases  have  occurred  in  old  people,  or  at 
any  rate  after  middle  life,  probably  owing  to  the  changes  that  take  place  in 
the  substance  of  the  bone.    The  line  of  separation  is  supposed  to  follow  the 
anatomical  neck  of  the  humerus,  but  it  nearly  always  lies  partly  inside,  partly 
outside  the  capsule.    It  is  very  doubtful  if  such  a  thing  as  intracapsular  frac- 
ture, in  the  strict  sense  of  the  term,  has  been  proved.    The  head  of  the  bone 
does  not  undergo  necrosis,  though  imion  maybe  only  fibrous  or  may  fail) 
completely  ;  impaction  is  common,  the  upper  fragment  being  driven  into  the} 
substance  of  the  tuberosities';  where  this  does  not  take  place  an  amount  ofji 
nutrition  sufficient  to  maintain  life,  though  it  is  seldom  enough  to  repair  the' 
injury,  is  kept  up  by  the  reflected  portion  of  the  capsule  on  the  under  surface!; 
of  the  neck. 

Displacement. — In  a  few  extraordinary  instances  the  position  of  the- 
upper  fragment  has  been  found  completely  reversed,  the  cartilaginous  surface, 
that  is  to  say,  facing  the  tuberosities.  It  is  very  difficult  to  see  how; 
this  is  produced,  but  it  is  almost  certain  that  it  must  be  the  result  ot 
forces  acting  subsequently  to  the  fracture,  perhaps  long  after.  In  other  cases; 
it  is  very  slightly  displaced,  unless  there  is  impaction,  when  it  maybe  driven': 
so  far  into  the  substance  of  the  tuberosities  as  to  split  them  in  two.  The 
lower  fragment  is  held  by  the  attachment  of  the  capsule  and  the  insertion  o'. 
the  muscles  immediately  below,  so  that  it  is  only  drawn  upwards  and  inwardfi 
to  a  very  slight  extent. 

Symptoms.— The  most  prominent  symptoms  are  those  due  to  the  con, 
tusion.  The  loss  of  power  is  complete  ;  the  shoulder  is  swollen,  tense,  anc' 
pamful ,  signs  of  bruising  show  themselves  very  soon,  especially  along  th( 
margins  of  the  deltoid,  and  the  whole  of  the  upper  and  inner  part  of  the  arn 
may  be  blackened.  If  anything,  there  is  a  slight  amount  of  shortening,  an( 
probably  this  is  greater  in  impacted  fracture  ;  deformity  is  very  little  markecu 
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and  is  easily  rectified  ;  there  is  no  undue  mobility  ;  but  when  the  arm  is  raised 
from  the  side,  and  the  head  of  the  bone  is  felt  in  the  axilla,  a  certain  amount 
of  irregularity  can  usually  be  detected.  Crepitus  is  easily  produced,  unless 
there  is  impaction,  by  pressing  the  elbow  upwards  so  as  to  bring  the  broken 
surfaces  in  contact. 

Kind  of  union. — If  the  fragments  are  impacted,  union,  generally  speak- 
ing, takes  place  by  bone.  In  other  cases  it  may  fail  completely,  the  two 
surfaces  becoming  hard  and  smooth  from  constant  Iriccion  ;  or  there  may  be 
a  certain  amount  of  fibrous  tissue  formed  between  them  ;  or  the  head  may  be 
[enclosed  by  a  growth  of  bone,  like  a  coronet,  around  it,  so  that  it  becomes 
quite  fixed.  In  true  intracapsular  fractures  union  can  hardly  take  place  witli- 
out  impaction. 

Treatment. — No  attempt  should  be  made  to  reduce  impaction  ;  it  is 
true  that  the  shortening  and  the  deformity  are  generally  speaking  greater, 
but  they  are  never  serious,  and  impaction  affords  the  surest  promise  of  bony 
union.  In  other  cases  all  that  can  be  done  is  to  protect  the  shoulder,  and 
carry  the  forearm  in  a  sling,  with  the  elbow  bandaged  to  the  side,  but  no 
axillary  pad.  Care  must  be  taken  not  to  tear  the  capsule  of  the  joint  any 
farther,  as  union  depends  upon  this  to  some  extent.  It  is  possible  that  the 
head  of  the  bone  may  remain  loose  in  the  cavity  of  the  joint,  and  give  rise  to 
such  an  amount  of  inconvenience  that  its  removal  may  be  required  ;  but  such 
an  occurrence  is  very  doubtful. 

Fracture  and  dislocation  combined 

Fracture  of  the  surgical  neck  of  the  humerus  with  subcoracoid  dislocation 
occurring  at  the  same  time  is  not  so  rare  an  accident  as  might  be  imagined. 
Nearly  seventy  cases  of  it  have  been  recorded.  In  all  probability  the  dislo- 
cation occurs  first,  and  the  neck  of  the  bone  gives  Avay  from  a  continuance  of 
the  same  force.  The  injury  itself  is  not  an  easy  one  to  make  out,  as  all  the 
ordinary  signs  of  dislocation  that  depend  upon  the  alteration  in  the  axis  of 
the  limb  are  not  only  wanting  but  point  directly  to  fracture.  The  most 
characteristic  feature  is  the  absence  of  the  head  from  the  glenoid  fossa. 

The  patient  must  be  placed  under  an  anresthetic,  and  every  effort  made 
to  reduce  the  dislocation  by  squeezing  the  bone  in  the  direction  of  the  glenoid 
fossa  when  all  the  muscles  are  relaxed.  If  this  fails  it  is  generally  recom- 
mended to  put  the  fracture  up,  and  when  it  is  fairly  well  united  to  make 
another  attempt ;  but  at  any  rate  in  the  case  of  a  young  and  healthy  patient, 
to  whom  it  is  of  some  consequence  to  retain  full  use  of  the  limb,  it  is  ques- 
tionable whether  it  would  not  be  advisable  to  open  up  the  joint  and  replace 
the  head  of  the  bone  at  once. 

Compound  fractures 

Compound  fractures  of  the  upper  extremity  of  the  humerus  are  not 
common,  except  as  a  result  of  gunshot  injuries  or  of  machinery  accidents. 
The  latter  generally  require  amputation  as  soon  as  the  shock  has  passed  off, 
but  the  question  must  be  decided  ni  each  case  "by  the  condition  of  the  soft 
parts.  Where  they  are  not  seriously  hurt  every  attempt  must  be  made  to 
save  the  hmb,  even  if  the  bone  is  extensively  splintered.  The  ends  may  be 
removed,  the  head  of  the  bone  excised,  or  resection  of  a  more  or  less  formal 
character  be  performed  with  excellent  results.  Six  inches  of  the  bone  have 
before  now  been  removed. 

F  F  2 
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Where,  on  the  other  hand,  the  soft  parts  are  extensively  injured,  the  skin 
stripped  up,  and  the  muscles  badly  torn,  it  is  very  doubtful,  even  if  there  is  no 
comminution,  whether  any  attempt  of  the  kind  would  succeed  in  leaving  a. 
serviceable  arm.  The  artery  may  be  divided  and  tied  at  both  ends  ;  and  the 
same  may  be  done  with  the  vein,  without  amputation  being  necessary,  if  the 
collateral  circulation  has  not  been  injured — practically,  that  is  to  say,  where 
the  fracture  is  not  due  to  direct  violence.  The  nerves  rarely  give  way  unless 
the  arm  is  almost  torn  off;  if,  however,  one  of  them  has  been  divided,  the 
two  ends  should  be  carefully  sutured  together  with  catgut. 

Feacture  of  the  Shaft  of  the  Humebus 

These  are  generally  due  to  direct  violence ;  sometimes  they  are  caused 
by  falls  upon  the  elbow,  and  in  a  few  instances  they  have  been  known  to 
occur  from  muscular  contraction  ;  but  though  this  is  more  common  here 
than  in  any  other  bone,  the  total  number  is  not  large. 

Displacement. —  The  seat  of  injury  is  more  often  below  the  insertion  of 
the  deltoid  than  above,  and  the  fracture  is  generally  oblique  from  above^ 
downwards  and  outwards.  In  children,  however,  and  in  fractures  from 
muscular  action,  it  may  be  nearly  transverse.  The  lateral  displacement  is 
almost  entirely  dependent  on  the  direction  of  the  fracture,  and  the  action  of 
the  muscles.  In  injuries  above  the  deltoid  it  is  worse  than  in  those  below  ; 
in  the  former  the  muscles  that  pass  from  the  thorax  to  the  arm  pull  the 
upper  fragment  inwards,  while  the  deltoid  carries  the  lower  one  outwards, 
and  raises  it  at  the  same  time  ;  in  the  latter,  these  muscles  antagonise  each, 
other  to  a  great  extent,  so  that  the  parts  may  remain  in  apposition.  Short- 
ening is  rarely  considerable,  and  in  transverse  fractures,  especially  if  the 
periosteum  is  not  torn,  is  absent  altogether. 

Symptoms. — All  ordinary  symptoms  are  well  marked.  The  deformity 
when  the  arm  is  hanging  by  the  side  may  not  be  conspicuous,  but  crepitus, 
undue  mobility,  ecchymosis,  intense  pain,  and  utter  helplessness  are  nearly 
always  present.  In  general  th'ere  is  no  difficulty  in  feeling  the  fragments 
through  the  skin.  The  artery  rarely  suffers,  but  the  musculo-spiral  nerve,, 
as  might  be  expected  from  its  peculiar  relation  to  the  bone,  is  often  hurt, 
and  still  more  frequently  is  injured  by  being  compressed  in  the  callus  that, 
is  thrown  out. 

Treatment.— Fractures  of  the  upper  part  of  the  shaft  are  treated  in  the 
same  way  as  those  of  the  surgical  neck ;  only  a  short  inside  splint,  coming 
down  to  the  internal  condyle,  is  better  than  an  axillary  pad;  and  the  shoulder 
cap  should  be  continued  down  the  limb  to  the  elbow,  and  be  made  to  fit 
accurately  round  at  least  two-tliirds  of  the  arm.  When  they  occur  lower 
down,  various  apphances  may  be  used.  Four  short,  well-padded,  wooden 
splmts  may  be  adjusted  round  the  limb,  the  inner  one  reaching  from  the 
axilla  to  the  inner  condyle,  the  outer  from  the  acromion  to  the  external,  and 
the  anterior  resting  on  the  bend  of  the  elbow.  When  these  are  secured  by 
webbing-straps  and  buckles,  or  even  with  sticking-plaster,  movement  is  hardly 
possible.  Instead  of  the  three  outer  ones,  Gooch's  sphnt  may  be  employed. 
This  consi3ts  of  narrow  strips  of  wood  fastened  parallel  to  each  other,  on  one 
surface  of  a  piece  of  wash-leather  or  moleskin,  after  the  fashion  of  some  kinds  of 
dinner  mats,  so  that  it  can  easily  be  rolled  round  a  hmb.  In  several  instances 
I  have  used  the  ornamental  flower-pot  holders  that  are  made  of  diagonal 
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interlacing  bars,  and  can  be  opened  or  closed  to  any  requisite  widtb  (fig.  113). 
A  layer  of  cotton- wool  or  of  lint  must  be  placed  round  the  arm  first,  and  care 
must  be  taken  to  cut  away  sufficient  material  to  accommodate  the  elbow  and 
the  axilla;  but  when  this  is  done  they  can  be  fixed  with  the  greatest  ease, 
and  they  are  sufficiently  elastic  to  fit  without  being  unpleasantly  rigid. 
Poroplastic  felt  may  be  used  in  the  same  way.  Plaster-of-Paris  is  rather 
heavy.    With  all  of  these  the  hand 

must  be  carried  in  a  sling,  and  the  i 
-elbow  allowed  to  drop,  and  of  course  \ 
the  condition  of  the  circulation  in  -  ' 

the  hand  and  fingers  must  be  care-  -X. 
fully  watched.  \ 

Sometimes  there  is  a  consider-     ffn^^  '*  |,»  « 
able  amount  of  shortening  in  oblique     /  /    /  /o>,  I  ]  ^/  ''^^  A 

fractures.  This  can  only  be  prevented        /  J|  '  '     ^     '  | 

by  confining  the  patient  to  bed;  hang-         ' '  'J 
ing  weights  upon  the  elbow  is  useless    fe-  t'' '  '  '   ■    "  '^ 

so  long  as  he  is  allowed  to  move  ;  '  :  .  s 

about.  The  arm  must  be  laid  upon  r  .'  -ij^Lli'i'  i 
an  inside  splint,  a  stirrup  fixed  above    !|i|/y|\'|/*'  '     *  >  ^ 

the  elbow,  and  a  weight  carried  from    H  iili  ■  r  's 

it  by  means  of  a  cord  running  over  a     •  :'  ■  • 

pulley  placed  at  a  convenient  angle  *        ^     ,        t  i  ^ 

by  the  side  of  the  bed.  -  ^''i.jji' 

Where  the   upper   fragment  is  r,  \   ,    ,  t 

,     T     ,       ,  ,  Fig.  113.— Splint  and  sling  for  fracture  of 

much  displaced  or  where,  from  the  the  shaft  of  the  humerus, 

age  of  the  patient  or  other  causes, 

it  is  not  considered  advisable  to  carry  a  bandage  round  the  thorax, 
Middeldorpf  s  triangle  is  the  best  contrivance.  This  consists  of  a  light, 
well-padded  triangular  framework  ;  one  side  runs  down  from  the  axilla  to 
the  hip,  a  second  from  the  axilla  to  the  elbow,  and  a  third  joins  the  lower 
ends  of  the  other  two.  The  object  is  to  secure  the  elbow  and  shoulder,  and 
at  the  same  time  keep  the  arm  fixed  in  abduction. 

Union  generally  takes  place  in  five  or  six  weeks,  but  total  failure  and 
false  joint  are  more  common  in  the  shaft  of  this  bone  than  in  any  other.  It 
has  nothing  to  do  with  the  position  or  direction  of  the  nutrient  artery,  nor 
is  it  in  any  way  the  result  of  separation  of  the  fragments  for  want  of  support 
at  the  elbow-joint.  It  has  been  assigned,  with  more  probaliility,  to  the  fact 
that  neither  the  shoulder  nor  the  elbow-joint  is  properly  fixed,  so  that  more 
movement  takes  place  at  the  seat  of  injury  than  is  advisable  ;  but  it  is  very 
•doubtful  whether  the  means  adopted  to  obviate  this  do  not  do  more  harm 
than  good.  Angular  splints,  for  example,  as  Hamilton  pointed  out,  soon 
make  the  elbow  stift',  so  that  if  the  forearm  drops  at  all,  or  if  any  attempt 
at  movement  is  made,  the  fracture  yields,  and  not  the  joint.  Certainly,  in 
many  instances  of  ununited  fracture,  the  elbow-joint  is  stiff.  Further,  il  an 
inside  angular  splint  is  applied  to  the  arm  and  then  the  hand  placed 
in  a  sling,  the  elbow  becomes  abducted  at  once,  and  this  movement  takes 
place  more  easily  at  the  seat  of  fracture  than  it  does  at  the  shoulder.^ 
Probably  the  real  cause  in  the  majority  of  instances  is  the  interposition  of 
some  foreign  substance— generally  speaking,  muscle;  and  its  frequency 
may  be  explained  by  the  very  extensive  surface  of  the  shaft  that  afi"ords 
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attachment  to  the  brachiahs  anticus  and  triceps.  If  the  direction  of  the 
fracture  is  in  the  least  oblique,  either  fragment  may  be  easily  driven  so  far 
into  the  soft  parts  that  it  is  almost  impossible  to  disengage  it.  In  one  or 
two  instances,  the  musculo-spiral  nerve  has  been  found  between  the  frag- 
ments. 

The  treatment  depends  upon  what  can  be  made  out  with  regard  to  the 
position  of  the  fragments  ;  if  they  are  in  apposition  with  each  other,  any  of 
the  methods  already  mentioned  in  speaking  of  delayed  union  may  be  adopted  ; 
but  if  it  is  practically  certain  that  there  is  some  intervening  substance, 
union  is  impossible  until  this  is  removed.  It  is  essential,  before  attempting 
any  operation  of  this  kind,  to  encourage  the  circulation  through  the  limb  by  ' 
galvanism,  friction,  and  whatever  kind  of  movement  is  possible.  When  an 
arm  has  been  confined  in  splints,  or  carried  in  a  sling  for  many  months 
together,  the  nutrition  becomes  so  much  impaired  that,  not  unfrequently, 
even  such  a  proceeding  as  wiring  the  fragments  is  entirely  unattended  by 
the  formation  of  callus. 

Feactuee  of  the  Lowes  End  op  the  Humeeus 

A  certain  amount  of  confusion  has  arisen  with  regard  to  these  from  the 
variety  of  names  employed.  This  may  be  avoided  by  making  use  of  the 
term  epicondyle  for  that  part  of  the  bone  (internal  or  external)  which  lies 
outside  the  capsule  and  gives  attachment  to  the  muscles  ;  reserving  the 
word  condyle  to  include  part  of  the  joint. 

The  line  of  fracture  may  either  lie  wholly  outside  the  capsule  of  the  joint 
or  may  traverse  this  in  part. 

1.  In  the  former  class  are  included  transverse  fracture  above  the  olecranon 
fossa  (supra-condyloid) :  separation  of  the  internal  epicondyle,  and  separa- 
tion of  the  corresponding  epiphysis  by  itself.  The  external  epicondyle  does 
not  project  sufficiently. 

2.  In  the  latter  are  T-shaped  fracture  ;  separation  of  either  condyle,  the  [ 
Une  passing  from  above  the  corresponding  epicondyle  obhquely  into  the 
centre  of  the  joint  and  detaching  either  the  capitellum  or  the  trochlea  ;  and 
separation  of  the  lower  epiphysis.  It  is  true  that,  owing  to  the  firmness  j 
with  which  the  capsule  of  the  joint  is  fastened  to  the  margin  of  the  epiphysial 
cartilage,  it  is  possible  to  detach  this  from  the  shaft  by  stripping  up  the 
periosteum,  without  opening  the  synovial  cavity  ;  but  it  is  very  unlikely  that 
this  really  happens  in  cases  of  fracture.  Separation  of  the  epiphysis  for 
the  internal  epicondyle  may  take  place  by  itself  without  involving  the  joint, 
but  if  the  whole  mass  is  detached,  or  if  the  three  outer  ones  together  are 
separated,  there  is  nearly  certain  to  be  some  rent  in  the  synovial  membrane. 

The  hne  of  attachment  of  the  fibrous  capsule  surrounds  the  coronoid  j 

depression  on  the  front  of  the  bone,  and,  on  either  side,  incloses  the  trochlear  | 

and  capitellar  surfaces,  skirting  the  cartilage  of  the  latter  very  closely,  l 
Behind  it  includes  the  whole  of  the  olecranon  fossa,  but  not  that  part  of  the 

bone  that  lies  above  and  behind  the  radial  surface  ;  this  is  altogether  un-  |' 

covered.    The  line  of  junction  between  the  epiphysis  and  the  shaft  separates  |- 

off  both  epicondyles,  and  the  whole  of  the  cartilaginous  surface,  running  j 
transversely  across  the  centre  of  the  bone,  and  turning  upwards  at  either 

end  ;  so  that,  as  the  external  epicondyle  is  never  detached  by  itself,  separa-  \> 

tion  of  the  internal  is  the  only  form  of  injury  that  can  take  place  without  j! 
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throwing  an  immense  strani  upon  the  capsule,  a  strain  so  great  that 
practically  it  always  gives  way. 

The  relative  situation  of  the  olecranon  and  the  two  epicondyles,  as  com- 
pared with  those  on  the  opposite  arm,  is  of  the  highest  importance  in  the 
diagnosis  of  injuries  in  the  neighbourhood  of  the  elbow-joint.  Measurements 
should  be  taken  in  all  positions  of  the  limb ;  and  the  transverse  diameter,  from 
the  tip  of  one  epicondyle  to  the  tip  of  the  other,  should  not  be  neglected. 

Fractures  of  the  lower  end  of  the  humerus  are  more  common  in  children 
than  in  adults  ;  they  are  often  complicated  with  dislocations  ;  and  if  the 
diagnosis  is  not  made  at  once  they  are  always  attended  with  such  a  degree 
of  swelling  that  it  can  hardly  be  made  at  all.  Impairment  of  mobility  is  a 
very  common  result,  especially  when  the  joint  is  involved ;  the  fragments 
are  exceedingly  difficult  to  retain  in  position ;  a  large  amount  of  callus  is 
often  thrown  out  by  the  extra- articular  part,  so  that  the  fossfe  are  filled  up 
and  the  bones  lock  too  soon  ;  and  the  capsule  is  very  likely  to  become 
thickened  and  rigid  from  the  development  of  extra-articular  adhesions.  In 
children  an  accident  to  the  elbow  is  not  an  uncommon  precursor  of  tubercular 
mischief. 

1.  Fractures  external  to  the  joint 

Transverse  fracture  above  the  condyles  :  supra- condyloid.    In  some 
cases  this  involves  the  reflection  of  the  synovial  membrane  in  the  olecranon 
fossa ;  usually  it  is  situ- 
ated a  little  above. 

It  is  generally  produced 
by  falls  upon  the  elbow, 
the  tip  of  the  olecranon 
perhaps  acting  like  the 
apex  of  a  wedge,  splitting 
the  bone  across  ;  but  it 
may  be  caused  by  direct 
violence,  or  by  the  cross- 
breaking  strain  in  over- 
extension of  the  elbow- 
joint,  in  place  of  disloca- 
tion. The  line  of  separation  is  fairly  transverse  from  side  to  side,  but  very 
often  is  oblique  from  above  downwards  and  forwards,  and  this  determmes 
the  displacement. 

The  deformity  is  almost  the  same  as  that  of  dislocation  of  both  bones  of 
the  forearm  backwards,  but  is  not  at  the  same  spot.  The  elbow-jomt  is 
flexed  and  the  hand  generally  pronated  ;  the  olecranon  projects  behmd 
with  a  great  depression  above  in  which  the  tendon  of  the  triceps  stands  out 
distinctly,  in  front  there  is  a  prominence  due  to  the  lower  end  of  the  upper 
fragment;  but  as  soon  as  the  injury  is  examined  with  the  hand  it  is  found 
that  the  relation  of  the  olecranon  to  the  two  condyles  is  unaltered,  and  that 
the  projection  in  front  is  not  the  articular  surface  of  the  humerus,  but  is  on 
a  distinctly  higher  level.  In  addition  to  this,  the  length  of  the  humerus  is 
altered  ;  crepitus  is  present ;  there  is  undue  mobility,  instead  of  the  jomt 
being  fixed  ;  and,  what  is  most  important  of  all,  if  the  deformity  is  rectified, 
it  returns  as  soon  as  the  arm  is  released.  In  cases  in  which  the  amount 
of  swelling  is  so  great  as  to  obscure  all  the  bony  prominences,  this  test  may 


Fig.  114.— Fracture  of  the  lower  end  of  the  humerus. 
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be  relied  on  absolutely ;  the  only  other  injury  in  which  it  is  present  is  dis- 
location backwards  combined  with  fracture  of  the  coronoid  process,  and  this 
is  distinguished  by  the  fact  that  the  condyles  of  the  humerus  still  retain 
their  relation  to  the  shaft. 

When  the  line  of  fracture  runs  in  the  opposite  direction  across  the  bone, 
the  symptoms  are  not  so  characteristic,  as  there  is  no  projection  of  the 
olecranon  ;  but  all  the  ordinary  signs  of  fracture — shortening,  crepitus,  undue 
mobility,  and  pain — are  well  marked. 

Treatment. — Reduction  is  easily  effected,  but  when  the  fracture  is 
oblique  there  is  some  difficulty  in  maintaining  the  length  of  the  limb,  owing 
to  the  strength  of  the  muscles.  Swelling  is  often  very  considerable  if  the 
fracture  is  not  put  up  at  once.  It  may  not  be  so  bad  as  when  the  injury 
traverses  the  joint,  but,  if  it  is  at  all  serious,  the  patient  should  be  confined 
to  bed,  and  the  limb  fastened  lightly  to  an  inside  angular  splint.  Cold 

applications  are  generally  recommended,  and 
they  are  of  great  use  at  first ;  the  vessels  be- 
come constricted  under  their  influence,  the 
extravasation  ceases,  the  exudation  of  lymph 
is  limited  and  the  swelling  of  the  joint  is 
checked  :  but,  after  the  first  few  hours,  gentle 
compression,  if  it  can  be  managed  with  safety, 
is  much  more  effectual.  It  requires,  it  must 
^        '\  be  confessed,  the  utmost  care ;  a  thick  layer 

°f  cotton- wool  must  be  used,  the  fingers  must 
'  '  .         ^  be  constantly  watched  to  see  that  the  circu- 

.  lation  is  being  carried  on  properly;  the  pulse 

at  the  radial  must  be  felt  from  time  to  time, 
^  .  ,  .         >  .         and  the  bandages  must  be  put  on  after  the 

\         ^        "  limb  is  in  position  (most  of  the  disastrous 

cases  of  gangrene  have  been  caused  by  the 
dressing  being  applied  to  the  limb  when  it 
"vyas  extended,  so  that  as  soon  as  it  was  flexed 
the  bandage  cut  deeply  into  the  fold  of  the 
Fig.  ii5.-Common  form  of  mal-  joint) ;  but  if  it  is  properly  carried  out  there 

position  after  fracture  of  lower  end    .        '      .  ,  r  j 

of  humerus.  IS  nothmg  that  succeeds  so  rapidly  or  so 

surely  in  removing  the  swelling  and  preparing 
the  hmb  for  a  more  permanent  apparatus.  It  is  of  great  importance  to 
limit  the  amount  of  exudation  poured  out  around  the  end  of  the  bone; 
sometimes,  especially  when  the  fracture  involves  the  joint,  it  is  so  excessive 
that  the  lower  part  of  the  humerus  appears  to  be  converted  into  an  almost 
shapeless  block,  and  movement  is  checked  in  all  directions. 

The  most  convenient  form  of  splint  is  rectangular,  made  of  some  plastic 
material,  arranged  along  the  posterior  aspect  of  the  arm  and  the  under 
surface  of  the  forearm  from  the  axilla  to  the  wrist.  With  this  there  should 
be  a  short  anterior  one  down  the  arm,  thickly  padded  opposite  the  bend  of 
the  elbow,  so  as  to  correct  as  far  as  possible  the  tendency  to  forward  dis- 
placement of  the  upper  fragment.  The  hand  must  be  carried  in  a  sling. 
In  some  few  cases  an  anterior  angular  one  appears  to  answer  better,  but  the 
ordinary  m^tal  or  wooden  inside  splint  with  a  joint  at  the  bend  is  of  httle 
use  unless  the  patient  is  confined  to  bed. 

Passive  motion  should  be  commenced  not  later  than  the  end  of  the 
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second  week,  but  extraordinary  precautions  must  be  taken.  There  is  danger 
on  both  sides  :  if  the  elbow  is  allowed  to  become  stiff,  non-union  may  occur, 
though  it  is  not  so  frequent  as  higher  up  in  the  shaft ;  if,  on  the  other  hand, 
the  seat  of  injury  is  not  securely  held,  the  soft  callus  yields,  and  is  liable  to 
become  broken  up  and  absorbed.  If  the  fracture  is  low  down,  extension  is 
often  limited,  owing  to  the  way  in  which  the  olecranon  fossa  becomes  filled 
up,  but  this  is  not  nearly  so  bad  as  in  T-shaped  fractures  ;  and  e\en  in  the 
worst  cases  great  improvement  takes  place  in  the  course  of  a  year  or  two. 

Separation  of  the  internal  epiconclyle. — This  occurs  more  frequently  than 
is  generally  suspected,  but  from  its  being  associated  either  with  extensive 
bruising,  or  with  dislocation,  the  symptoms  to  which  it  gives  rise  are  often 
overlooked.  It  may  be  produced  by  direct  violence  (a  fall  or  a  blow  on  the 
inner  side  of  the  elbow-joint),  in  which  case  there  is  not  much  separation  of 
the  fragments,  or  by  dislocation  of  tlie  liones  of  the  forearm  outwards,  when 
it  may  be  dragged  a  considerable  distance.  Sometimes  it  is  wrenched  off  by 
muscular  action  alone. 

The  symptoms  and  importance  of  this  accident  depend  upon  the  way  in 
which  it  is  caused.  So  long  as  the  line  of  fracture  lies  entirely  outside  the 
capsule,  as  it  does  in  the  majority  of  instances,  it  is  of  little  consequence. 
Movement  in  the  direction  of  flexion  and  extension  is  free,  and  almost  pain- 
less until  the  extremes  are  reached  and  the  tension  falls  upon  the  fibres  of 
the  internal  lateral  ligament.  Pronation  is  very  painful.  Sometimes  an 
interval  can  be  felt  in  following  down  the  line  of  the  internal  condyle  ;  and 
occasionally  the  detached  portion  can  be  plainly  made  out,  and  moved  freely 
from  side  to  side.  Crepitus  can  only  be  obtained  when  the  degree  of  separa- 
tion is  slight.  When,  on  the  other  hand,  the  violence  is  direct,  the  swelling 
may  be  so  great  as  to  obscure  the  outline  of  the  bones  ;  and,  not  improbably, 
in  many  of  these  cases  the  fracture  extends  farther  outwards  into  the  sub- 
stance of  the  bone,  so  that  the  injury  approximates  in  character  to  the 
separation  of  the  internal  condyle. 

In  most  cases  it  is  sufficient  if  the  forearm  is  carried  in  a  sling,  with  the 
elbow  at  a  right  angle.  Union  is  only  fibrous  if  the  epicondyle  has  been 
dragged  down  to  any  extent  by  the  traction  of  the  muscles,  but  this  inter- 
feres very  little  with  the  strength  of  the  arm.  When  the  cause  is  direct 
violence  a  large  amount  of  callus  is  sometimes  thrown  out,  probably  because 
the  splintering  extends  farther  than  is  apparent ;  and  there  may  be  some 
impairment  of  movement  at  the  elbow-joint,  even  when  there  was  no  evi- 
dence of  its  having  been  involved.  I  have  known  one  instance  in  which,  for  a 
long  time  after,  there  was  persistent  pain  in  the  course  of  the  ulnar  nerve. 

Saimration  of  the  epi-physis  for  the  internal  epicondyle  may  take  place  up 
to  the  age  of  eighteen  or  nineteen.    The  symptoms  are  practically  the  same. 

2.  Fractures  that  involve  the  joint 
J -shaped  fracture. — In  this  there  is  a  transverse  fracture  passing  across 
the  lower  extremity  of  the  humerus,  and  a  vertical  split  running  down  from 
it  into  the  centre  of  the  joint,  separating  the  two  condyles.  It  is  always 
the  result  of  direct  violence  ;  the  apex  of  the  olecranon  and  the  ridge  that 
traverses  the  greater  sigmoid  cavity  from  before  backwards  are  driven 
violently  against  the  lower  end  of  the  humerus,  and  split  the  bone  like  a 
wedge.  I  have  known  the  T  incomplete,  and  only  tlie  vertical  portion  of 
the  fracture  produced  in  this  way. 
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The  symptoms  are  tlie  same  as  those  of  the  supra -condyloid  fracture,  of 
which  it  seems  a  more  severe  form  ;  but  the  sweUing  is  much  greater ;  the 
condyles  can  be  moved  independently  of  each  other  and  of  the  lower  end  of 
the  shaft ;  the  displacement  is  more  serious,  and  is  even  harder  to  rectify ; 
and  perfect  freedom  of  movement  is  rarely  restored. 

In  many  of  these  cases,  owing  to  the  gi'eat  rapidity  with  which  the 
swelling  sets  in,  and  the  enormous  size  the  joint  assumes,  all  that  can  be 
done  is  to  lay  the  arm  on  a  pillow,  or  to  fasten  it  lightly  on  an  inside 
splint,  and  try  to  limit  the  amount  of  exudation  by  means  of  cold  and  pres- 
sure. The  joint  must  be  kept  at  a  right  angle,  or  even  a  little  less,  so  that  in 
case  anchylosis  does  take  place,  the  arm  may  be  in  the  most  useful  position. 
With  the  elbow  fixed  at  this  angle  the  hand  can  be  placed  behind  the  head, 
and  brought  sufficiently  near  for  the  patient  to  feed  himself ;  if  it  is  more 
open  the  joint  is  almost  useless.  The  earlier  the  fracture  is  set,  the  better 
the  prospect  of  good  adjustment.  The  olecranon  must 
be  dislodged  from  between  the  fragments,  and  these  must 
be  brought  close  together  and  into  the  same  straight 
line  with  the  shaft.  A  great  deal  may  be  done  by  careful 
readjustment  up  to  the  end  of  the  first  week  ;  and  some 
improvement  may  be  effected  for  a  few  days  longer ;  but, 
as  a  rule,  at  the  end  of  a  fortnight  the  fragments  are 
too  firmly  fixed  to  allow  anything  farther.  Passive 
movement  must  be  commenced  as  soon  as  possible,  the 
joint  being  thoroughly,  but  quietly,  flexed  and  extended 
once  a  day,  while  the  fragments  are  held  in  position  as 
firmly  as  they  can  be.  Hamilton  states  that  it  should 
be  commenced  by  the  seventh  day. 

Fracture  of  the  internal  or  external  condyle. — In  this 
the  line  of  separation  runs  from  above  the  corresponding 
epicondyle  through  the  articular  surface  of  the  humerus 
into  the  middle  of  the  joint.  The  internal  can  only  be 
detached  by  dil-ect  violence ;  the  external  may  be  sepa- 
rated either  in  this  way,  or  by  a  fall  upon  the  hand 
(fig.  116). 

The  symptoms  are  very  much  the  same  as  those  of 
the  T-shaped  fracture,  but  less  severe,  as  there  is  scarcely 
more  than  half  the,  injury.  The  displacement  varies  very 
much  :  if  the  trochlear  surface  is  left  intact,  it  is  very 
slight  ;  if,  on  the  other  hand,  the  articulation  for  the  ulna 
is  separated  from  the  shaft,  it  may  be  sufficient  to  suggest  backward  disloca- 
tion of  both  bones.  Treatment  must  be  carried  out  on  the  same  principle, 
and  early  passive  motion  must  be  insisted  upon. 

When  the  internal  condyle  is  broken  off,  leaving  merely  the  capitellum, 
the  hmb  may  be  kept  in  a  position  of  extension  with  advantage,  at  least  for 
the  first  fortnight,  and  then  gradually  flexed.  Care  must  be  taken  to 
preserve  the  outward  angle  that  the  forearm  makes  with  the  arm. 

Separation  of  the  loiuer  epiphysis. — In  infants  this  is  not  uncommon  ;  the 
Avhole  of  the  cartilaginous  mass  at  the  lower  end  of  the  humerus  is  detached 
from  the  shaft,  without  of  necessity  the  joint  being  opened,  though  it  probably 
IS  in  nearly  every  case.  In  children  it  is  equally  frequent  ;  but  the  line  of 
separation  rarely  corresponds  exactly,  for  its  whole  length,  to  that  of  the 


Fig.  116.— Fracture 
of  the  internal  con- 
dyle of  the  humer- 
us. 
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epiphysis  ;  and  the  internal  condyle  is  seldom  separated  with  the  rest.  The 
outer  part  is  the  one  that  sutlers  as  a  rule  ;  it  consists  of  three  osseous  nuclei, 
that  which  represents  the  capitellum  being 
much  the  largest  and  forming  a  considerable  «, 
share  of  the  trochlea :  the  line  of  fracture  MM 
runs  from  above  the  external  epicondyle  into  ^ 
the  centre  of  the  joint,  to  one  side  or  other 
of  the  trochlear  surface ;  if  the  latter  is  included, 
the  lower  fragment  is  carried  backwards  with 
the  bones,  so  that  it  closely  resembles  a  dislo- 
cation. 

The  most  frequent  cause  is  violent  abduc- 
tion  or  adduction  of  the  forearm  combined    Fig.  117.— Vertical  section  through 
with  hyperextension.  _  The  symptoms  are  nearly      ^  ^4?.!— ^.^^^IS 
the  same  as  those  of  the  supracondyloid  and      size  and  position  of  the  epiphyses, 
condyloid  fractures  ;  and,  as  a  rule,  the  same 

treatment  is  required.  Only  where  the  line  is  immediately  above  the  joint, 
and  it  is  difficult  to  retain  the  fragments  in  position,  it  is  recommended  to 
put  up  the  injured  limb  in  a  position  of  complete  flexion,  care  of  course  being 
taken  not  to  interfere  with  the  circulation. 

In  addition  to  these,  other  forms  of  fracture  are  occasionally  met  with 
which  do  not  admit  of  classification.  Sometimes  the  lower  end  of  the 
humerus  is  completely  comminuted  ;  or  dislocation  of  the  radius,  or  ulna,  or 
both  together,  occurs  at  the  same  time ;  or  the  injury  is  complicated  by 
fracture  of  the  bones  of  the  forearm. 

Compound  fractures  into  the  elhoiu -joint. — These  are  not  uncommon, 
and  frequently  the  ulna,  or  the  radius,  is  involved  as  well  as  the  humerus. 
The  treatment,  as  in  the  case  of  compound  fractures  into  other  joints, 
must  be  guided  by  the  age  and  constitution  of  the  patient,  and  by  the 
extent  of  injury  to  the  soft  parts  and  the  bones  respectively ;  but  this  is 
modified  to  a  certain  extent  as  regards  the  elbow  by  the  excellent  results  that 
are  obtained  by  excision.  If  there  is  but  little  comminution,  and  the 
wound  is  small  and  clean  cut,  the  part  should  be  thoroughly  cleansed 
with  corrosive  sublimate,  the  wound  sealed  with  a  dressing  of  wood-wool^  or 
some  similar  absorbent  material,  and  the  limb  arranged  upon  an  angular  splint, 
and  slung  with  a  counterpoise  from  a  pole  over  the  bed,  as  in  an  excision. 
But  if  the  bone  is  extensively  injured,  or  the  skin  much  bruised,  so  that  the 
amount  of  movement  in  the  joint  afterwards  is  a  matter  of  some  doubt,  it  is 
better  to  excise  the  part  at  once.  Amputation  is  only  required  when  the  soft 
tissues  are  destroyed  to  such  an  extent  that  there  is  no  prospect  of  the  limb 
recovering. 

FRACTUKE  OF  THE  EADIUS 

'  This  may  involve  the  head,  the  neck,  the  shaft  above  the  insertion  of  the 
pronator  radii  teres,  or  the  lower  extremity.  When  the  shaft  is  broken  the 
ulna,  generally  speaking,  gives  way  too. 

Fractures  of  the  head  are  very  rare,  but  occasionally  they  are  produced 
either  by  direct  violence  crushing  the  external  condyle  or  by  falls  upon  the 
hand.  They  have  been  found  in  several  of  the  instances  in  which  the  coro- 
uoid  process  was  broken.  The  line  of  fracture  is  usually  longitudinal,  splitting 
off  more  or  less  of  the  circumference  of  the  bone. 
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Fracture  of  the  neck  of  the  bone  is  still  more  uncommon,  though  it  is  an 
injury  that  is  often  suspected  during  life.  It  may  occur  in  children  or 
in  adults,  probably  from  direct  violence,  though  one  or  two  instances  are  re- 
corded in  which  it  has  been  due  to  falls  upon  the  hand.  The  head  of  the 
bone  is  unduly  movable  and  does  not  rotate  with  the  shaft  ;  pronation  and 
supination  are  impossible,  and  when  the  hand  is  moved  in  either  direction 

there  is  intense   pain  at  the  seat  of 
,v  — i^ijury  ;  a  slight  amount  of  crepitus  is 
^s^!'^^  usually  present.    I  have  met  with  one 

\\l  instance  in  which  the  upper  epiphysis 

•  •  >    \   ,^        was  separated,  the  external  condyle  of 

'..     ■      the  humerus  being  considerably  crushed 
pf'  ^  ,  -    at  the  same  time.    The  only  treatment 

{  that  can  be  adopted  is  to  retain  the  elbow- 
joint  in  a  light  form  of  rectangular  splint 
with  a  firm  pad  over  the  front  of  the 
forearm  and  to  commence  passive  motion 
as  in  fractures  of  the  lower  extremity 
of  the  humerus.  If,  owing  to  the 
contraction  of  the  biceps,  the  displace- 
ment cannot  be  rectified  in  any  other 
way,  the  arm  must  be  put  up  fully 
flexed  ;  but  it  must  be  recollected,  when 
passive  motion  is  begun,  that  the  muscle 
is  very  likely  to  have  become  rigidly  con- 
tracted from  prolonged  rest.  The  posi- 
tion of  the  posterior  interosseous  nerve 
in  relation  to  the  bone  must  not  be  for- 
gotten in  connection  with  this  fracture. 
|-  '  ;  Fractures  of  the  shaft  of  the  TSbdiViS 

f         ^       '  alone  are  due  either  to  falls  upon  the 

£  *     hand  or  blows  upon  the  arm;  and  may 

take  place  either  above  or  below  the 

 ^  insertion  of  the  pronator  radii  teres.  In 

Pig.  118.— Separation  of  upper  epiphysis   the  former  case  the  upper  fragment  is 

of  radius  with  crushing   of   capitellar         ,t  -,       ,1  .,       ^  „.^A 

surface,  and  external  epicondyle.  ^cted  On  by  the  supmator  brevis  and 

the  biceps,  the  lower  by  the  pronators, 
SO  that  the  relative  position  of  the  radius  and  ulna  is  not  the  same  above 
and  below  the  seat  of  injury.  In  the  latter,  the  upper  fragment,  owing  to 
the  attachment  of  the  pronator  teres,  is  not  much  displaced  ;  but  the  lower 
is  tilted  inwards  towards  the  ulna,  partly  by  the  supinator  longus,  partly  by 
the  pronator  quadratus. 

So  long  as  the  ulna  is  intact  the  amount  of  deformity  is  very  slight.  The 
other  signs  are  well  marked  :  there  is  intense  pain  over  the  seat  of  injury  ; 
pronation  and  supination  are  impossible  ;  when  the  hand  is  grasped  and 
made  to  rotate,  the  upper  end  of  the  radius  does  not  move  with  it ;  and 
crepitus  can  be  felt  at  once. 

Fractures  of  the  upper  part  of  the  bone  should,  if  possible,  be  put  up  in  a 
position  of  complete  supination.  The  upper  fragment  is  already  in  that  posi- 
tion, and  if  the  lower  is  partly  pronated  it  is  clear  that  a  certain  amount  of 
supniation  must  be  lost,  and  though  this  can  be  supplemented  to  a  great 
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extent  by  rotation  at  the  shoulder-joint,  especially  after  long  practice,  the 
movement  at  the  elbow  is  exceedingly  awkward.  It  seldom  happens,  how- 
ever, that  patients  will  endure  it ;  if  they  are  confined  to  bed  the  arm  may  be 
laid  on  its  back  and  completely  extended ;  if  not,  all  that  can  be  done  is  to 
fit  a  posterior  rectangular  splint  down  the  arm  and  forearm,  and  to  arrange 
a  sling  so  that  the  hand,  resting  on  its  dorsum,  is  as  much  in  front  of  the 
median  lateral  line  of  the  body  as  the  elbow  is  behind. 

When  the  seat  of  injury  is  below  the  insertion  of  the  pronator  teres,  the 
danger  is  that  the  upper  end  of  the  lower  fragment  may  be  drawn  inwards, 
and  at  length  unite  with  the  ulna,  when,  of  course,  both  pronation  and  supina- 
tion are  lost.  To  prevent  this,  straight  back  and  front  splints  must  be  used, 
wider  than  the  limb,  so  as  to  take  off  all  lateral  pressure,  and  well  padded, 
especially  down  the  centre,  so  that  the  muscles  may  be  squeezed  as  far  as 
may  be  into  the  interosseous  space  ;  and  the  limb  should  be  put  up  midway 
between  pronation  and  supination,  that  is  to  say,  with  thumb  uppermost  and 
the  dorsum  of  the  hand  looking  forwards.  The  sling  should  only  take  the 
forearm,  so  that  the  hand  may  hang  down  in  a  position  of  adduction. 

Fracture  of  the  loroer  end  of  the  radius. — -With  the  exception  of  the 
clavicle  this  bone  is  broken  more  frequently  than  any  other.  The  fracture  is 
usually  transverse  from  side  to  side,  though  in  the  vertical  direction  it  may 
incline  from  above  downwards  and  forwards,  and  it  nearly  always  lies  within 
an  inch  of  the  carpal  surface.  The  size  of  the  lower  fragment,  however, 
varies  considerably  :  it  may  be  merely  a  plate  of  bone  carrying  the  articular 
cartilage. 

The  cause  is  almost  always  indirect  violence,  a  fall  upon  the  hand.  If 
the  palm  is  towards  the  ground  the  displacement  is  dorsal  (Colics'  fracture), 
and  it  may  be  impacted,  non-impacted,  or  comminuted  ;  if,  as  occasionally 
happens,  tlie  hand  is  doubled  underneath,  so  that  the  back  is  downwards,  the 
lower  fragment  is  forced  in  the  opposite  direction. 

Colics'  fract  ure. — For  many  reasons  this  is  of  special  interest :  it  is  exceed- 
ingly common  ;  it  is  much  more  often  met  with  in  women  past  middle  life 
than  in  men  ;  it  is  distinguished  by  displacement  of  a  very  striking  character  ; 
and  it  often  leaves  behind  it  unsightly  deformity  and  a  very  serious  degree 
of  stiffness. 

The  structure  of  the  lower  end  of  the  radius  favours  its  occurrence.  The 
compact  tissue  of  the  shaft  is  firm  and  strong,  but  over  the  articular  end 
it  is  scarcely  thicker  than  paper,  and  one  part  passes  very  abruptly  into  the 
other.  In  men  of  good  muscular  development  the  bony  ridges  in  the  back 
and  at  the  sides  strengthen  it  sufficiently  ;  but  in  women  these  are  almost 
wanting  and  the  whole  bone  is  more  smooth  and  rounded.  As  age  advances 
the  medullary  canal  enlarges  and  encroaches  upon  the  centre  of  the  articular 
end,  the  cancellous  tissue  grows  more  open,  and  the  trabecule  become  thinner 
and  fewer  in  number. 

The  immediate  cause  is  a  fall  upon  the  hand,  but  not,  as  usually  described, 
outstretched.  This  may  dislocate  the  elbow,  or  the  shoulder,  or  it  may  break 
the  surgical  neck  of  the  humerus  ;  but  it  can'  hardly  cause  a  transverse  frac- 
ture through  the  radius.  The  hand  is  really  almost  under  the  body  ;  the 
radius  is  much  more  vertical  than  horizontal ;  the  wrist  is  violently  over- 
extended ;  the  lower  fragment  is  fixed  by  the  inferior  radio-carpal  ligament, 
and  the  cross-breaking  strain  snaps  the  bone  in  two.  In  men  it  occurs  most 
frequently  hi  falls  from  some  considerable  height,  when  they  pitch  upon  their 
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liands  ;  or  in  accidents  on  the  ice  from  the  feet  suddenly  shpping  up  (I  have 
known  on  a  frosty  morning,  when  the  roads  were  very  sHppery,  seven  patients, 
one  after  the  otlier,  come  to  the  hospital  with  this  form  of  fracture).  In 
women  it  comes  from  slighter  falls,  for  not  only  is  the  bone  relatively  much 


Fig.  119. — Section  through  the  lower  end  of  the  radius,  the  carpus  and  metacarpus,  to 
show  the  position  in  a  fall  upon  the  hand  and  the  influence  of  the  inferior  radio- 
carpal ligament.  If  the  force  were  continued,  the  hard  compact  anterior  surface  of 
the  radius  would  be  driven  into  the  cancellous  tissue  of  the  lower  fragment. 


weaker  in  proportion  to  their  weight,  but  partly  from  their  mode  of  dress, 
partly  from  their  inability  to  save  themselves,  they  come  down  upon  their 
hand  with  much  greater  force.  • 

If  the  violence  is  only  moderate  in  degree,  the  bone  is  merely  broken 

across ;  if  it  is  more  severe 
there  is  impaction  (in  at 
least  two-fifths  of  the  cases 
and  probably  many  more) ; 
the  compact  tissue  of  the 
dorsal  surface  of  the  upper 
fragment  is  driven  into  the 
cancellous  tissue  of  the 
lower,  without  the  perios- 
teum on  the  back  being 
torn  ;  if  the  violence  is 
greater  still,  there  is  comminution,  the  impaction  being  carried  so  far  that 
the  lower  fragment  is  split  into  pieces. 

Displacement. — The  displacement  is  threefold:  the  upper  fragment  is 
held  fixed  by  the  pronators,  the  lower  is  carried  bodily  towards  the  dorsal 
surface,  so  tnat  it  no  longer  lies  in  the  same  plane ;  it  is  rotated  round  a 
transverse  axis  so  that  its  articular  surface,  instead  of  looking  almost  directly 
forwards,  looks  forwards  and  upwards,  and  the  outer  side  is,  as  a  rule,  dis- 
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Fig.  121.— Ontliiip  of  hand  in  C'olles'  fracture. 


placed  much  more  than  the  inner,  partly  because  the  latter  is  held  by  the 
triangular  hbro-cartilage,  partly  because  in  falling  upon  the  hand  the  radial 
side  of  the  carpus  receives  the  brunt  of  the  shock.  The  original  dis- 
placement i.s  due,  there  can  be  httle  doubt,  to  the  crushing  force;  but 
OoUes  himself  attached  much  importance  to  the  contraction  of  the  extensor 
muscles  of  the  thumb, 
■which  pass  over  the 
posterior  surface  of  the 
radius  in  sheaths  firmly 
connected  to  the  bone. 

Symptoms. — If  the 
bone  is  merely  broken 
across,  the  deformity 
is  not  very  marked,  but 
if  there  is  impaction  or 
comminution,  it  is  most 
conspicuous.  Looked  at 

from  the  radial  side  the  back  of  the  hand  appears  strangely  long,  the  natural 
depression  of  the  wrist  seems  to  have  disappeared,  and  in  its  place  there  is 
another  an  inch  and  a  half  or  two  inches  higher  up.  Opposite  this,  on  the 
flexor  surface,  the  tendons  are  raised  and  thrust  prominently  towards  the 
skin,  while  the  wrist  itself  is  unusually  arched.  Seen  from  above  it  is  still  more 
striking;  the  hand  is  displaced  towards  the  radial  side  and  abducted,  the 
ulna  stands  out  as  if  it  were  coming  through,  the  fingers  are  flexed,  prona- 
tion and  supination  are  impossible,  and  the  patient  carefully  supports  the 
injured  wrist  in  the  palm  of  the  other  hand.  Swelling  sets  in  very  soon. 
The  flexor  tendons  are  always  hurt  by  being  strained  over  the  end  of  the 
bone,  and  their  synovial  sheath  becomes  filled  with  fluid  at  once ;  but  this 
rather  serves  to  exaggerate  the  deformity  than  to  conceal  it.  The  margin 
of  the  ulna  can  be  traced  down  without  any  difficulty  ;  and  by  firm  pressure 
on  the  outer  border  of  the  radius,  it  is  nearly  always  possible  to  make  out  the 
line  of  separation  ;  but  crepitus  and  undue  mobility  are  rarely  very  distinct 
unless  there  is  comminution. 

Sprains  of  the  flexor  tendons  of  the  wrist  are  sometimes  mistaken  for 
Colles'  fracture  ;  they  are  caused  in  the  same  way,  and  it  is  difficult  to  prove 
that  the  bone  has  escaped  unhurt  and  that  the  tendons  by  themselves  have 
been  sufficiently  strong  to  stand  the  strain. 

The  reduction  of  the  deformity  is  often  a  matter  of  the  greatest  difficulty. 
Colles  states,  it  is  true,  that  a  moderate  degree  of  extension  is  sufficient  to 
restore  the  limb  to  its  natural  shape,  and  that  it  slips  back  again  at  once  ;  but 
this  only  occurs  when  there  is  comminution.  Gordon,  who  denies  impaction, 
and  who  describes  the  broken  surface  of  the  upper  fragment  as  convex  from 
within  outwards,  and  also  from  before  backwards,  believes  that  the  difficulty 
is  entirely  due  to  the  rotation  of  the  lower  fi-agment ;  if  the  upper  one  is 
fixed,  the  lower  pressed  forwards,  and  the  hand  flexed  to  an  angle  of  45°, 
the  concavity  of  the  radius  is  restored  at  once'.  If  there  is  no  impaction,  the 
obstacle  must  of  course  be  due  to  locking  of  the  fragments  or  muscular  spasm  ; 
but  there  can  be  no  question  that  it  is  present  in  a  very  large  number  of 
instances  (probably  the  majority),  and  that  the  difficulty  arises,  partly  from 
this,  partly  from  the  small  size  of  the  lower  fragment,  which  makes  direct 
extension  almost  impossible. 


448    DISEASES  AND  INJUEIES  OF  SPECIAL  STEUCTUEES 


Direct  manipulation  of  the  fragments,  while  extension  is  being  made 
from  the  hand,  is  very  often  successful.  If  this  fails,  adduction  may  be  tried 
at  the  same  time,  the  lower  end  of  the  ulna  being  used  as  the  fixed  point, 
and  the  forearm  being  held  in  a  position  of  supination,  with  the  elbow 
flexed  ;  but  care  must  be  taken  not  to  put  too  much  strain  upon  the  liga- 
ments. If  this  does  not  succeed,  another  trial  may  be  made  at  the  end  of  a 
week,  when  the  fragments  have  become  softened  to  a  certain  extent ;  but  it 
is  not  likely  to  be  successful,  and  it  is  advisable  to  caution  the  patient  from 
the  first  that  there  will  probably  be  a  certain  amount  of  permanent 
deformity. 

Treatment. — This  depends  upon  the  success  with  which  reduction  is 
accomplished.  If  the  fragments  cannot  be  separated,  all  that  is  required  (so 
far  as  the  fracture  is  concerned)  is  a  simple  wristlet,  made  of  some  light 
material,  to  protect  the  part  from  further  injury.  Union  in  these  cases  is 
very  rapid,  but  it  must  not  be  forgotten  that  the  flexor  tendons  are  generally 
hurt  at  the  same  time,  and  that,  unless  steps  are  taken  to  prevent  it,  stiffness 
of  the  wrist  and  rigidity  of  the  fingers  are  almost  certain  to  follow. 

If,  on  the  other  hand,  the  fracture  is  transverse  without  impaction,  or  if  it  is 
comminuted,  and  the  deformity  has  really  been  reduced,  the  broken  surfaces 
can  be  kept  in  contact  with  the  simplest  of  contrivances.  Either  Carr's  or 
Gordon's  splint  answers  perfectly  ;  but  equally  good  results  may  be  obtained 
by  fixing  the  forearm  midway  between  pronation  and  supination,  in  two 
straight  wooden  ones,  reaching  from  the  elbow  to  the  bases  of  the  metacarpal 
bones.  After  a  week  or  ten  days  they  may  be  replaced  by  a  well-devised 
poroplastic  gauntlet,  including  the  thumb  and  the  flexor  surface  of  the  forearm. 

Adduction  is  of  no  use  unless  there  is  comminution  ;  but  then,  in  some 
instances,  it  is  of  great  service.  It  is  managed  most  easily  by  means  of  a 
pistol-shaped  splint,  arranged  either  on  the  dorsal  or  the  palmar  surface, 
with  a  short  one  on  the  opposite  side  for  counter-pressure.  The  pads  should 
be  arranged  as  they  are  in  Gordon's. 


Fig.  122.— Gordon's  splint  applied. 


Gordon's  splint  consists  of  a  dorsal  and  a  palmar  portion  :  the  former  is 
much  the  longer,  and  is  bent  down  at  its  lower  extremity  so  as  to  maintain 
the  wrist-joint  in  a  position  of  semiflexion  ;  the  latter  is  very  short,  and  is 
either  carved  or  padded  so  as  to  fit  into  the  concavity  of  the  radius.  If  it  is 
padded,  the  edge  of  the  splint  projects  like  a  flange  so  as  to  avoid  lateral 
pressure.  It  should  be  kept  well  up  on  the  forearm,  not  allowed  to  en- 
croach upon  the  wrist. 

Carr's  is  simpler.  The  flexor  splint  is  made  of  wood,  and  is  about  eleven 
inches  long  and  two  wide  ;  across  the  end  of  this  is  a  round  bar,  placed 
obliquely,  so  that  when  the  fingers  are  flexed  over  it  the  hand  is  slightly 
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adducted.  It  should  be  stoutly  padded  opposite  the  upper  fragment  on  the 
radial  side.  A  dorsal  splint  may  be  used  with  it,  but  in  many  cases  it  is  not 
necessary. 

Stiffness. — It  is  always  necessary  to  warn  patients  that  Colles'  fracture 
is  liable  to  be  followed  by 
stiffness,  affecting  both  the 
fingers  and  the  wrist,  especi- 
ally if  there  is  any  tendency 
to  gout  or  rheumatism.  It 
is  due,  in  many  cases,  to 
strain  of  the  flexor  tendons  ; 
but  it  is  made  tenfold  worse 
by  rigid  confinement,  and  it 
is  by  no  means  unlikely  that, 
in  certain  circumstances,  this 
is  sufficient  of  itself.  So  far  as  the  fingers  are  concerned,  it  can  generally 
be  avoided  ;  they  should  never  be  bandaged  ;  one  great  merit  of  Carr's  splint 
is  the  freedom  of  movement  it  gives  them ;  and  passive  motion  must  be 
commenced  and  thoroughly  carried  out  from  the  first  day.  With  the  wrist 
It  is  more  difficult,  but  on  several  occasions  I  have  begun  gentle  manipulation 
on  the  fourth  or  fifth  day  with  an  excellent  result.  Pressure  should  be  care- 
fully applied  along  the  forearm  if  there  is  much  effusion  into  the  sheath 
of  the  tendons;  and  as  soon  as  the  fracture  is  fairly  firm,  massage,  counter- 
irritants,  and  steaming  must  be  commenced  ;  but  not  uncommonly  it  is 
necessary  to  place  the  patient  under  an  anfesthetic,  and  work  every  joint 
thoroughly,  before  there  is  much  improvement.  If  there  is  comminution 
of  the  lower  fragment,  or  if  the  impaction  is  not  reduced  and  the  plane 
of  the  articular  surface  restored,  some  limitation  of  movement  usually 
persists. 

Fracture  of  the  lower  end  of  the  radius  with  palmar  displacement  is  very 
fare,  and  does  not  present  any  special  features.  Separation  of  the  lower 
epiphysis  may  occur  ;  and,  if  union  takes  place  by  bone,  the  growth  of  the 
ulna  may  lead  to  serious  distortion  of  the  hand. 

Compound  and  even  comminuted  fractures  of  the  lower  end  of  the  radius 
;nay  be  produced  by  direct  violence,  without  of  necessity  the  joint  being 
nvolved.  In  one  case  under  my  care,  in  which  a  man's  wrist  was  pinned 
igainst  the  ground  by  the  sharp  edge  of  a  beer-cask,  though  the  bone  was 
aroken  to  pieces,  the  joint  and  both  the  arteries  escaped  imhurt. 

Fkactuees  of  the  Ulna 

These  may  involve  the  olecranon,  the  coronoid  process,  or  the  shaft.  ^ 
Fractures  of  the  olecranon.— This  process  is  frequently  broken,  especially 
n  adults,  in  falls  uponlhe  point  of  the  elbow ;  and  it  has  been  separated 
3y  muscular  action.  As" a  rule  it  gives  way  at  its  narrowest  part,  laymg  open 
'he  joint,  but  occasionally  the  tip  only  is  detached,  and  then  it  is  possible 
"or  the  synovial  membrane  to  escape.  Stellate  fractures  are  sometnnes 
net  with. 

The  amount  of  separation  depends  upon  the  extent  to  which  the  apo- 
leurosis  of  the  triceps  and  the  fibres  of  the  capsule  at  the  side  give  way. 
[f  they  are  torn  the  upper  fragment  is  raised  by  muscular  contraction  and 
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Fig.  123.— Carr's  Splint. 
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the  distension  of  the  joint-cavity  until  there  is  a  wide  gap  between  them. 
More  rarely  the  broken  surfaces  remain  in  contact,  and  crepitus  can  be 
obtained.  Loss  of  extension  is  complete,  manipulation  and  pressure  are 
exceedingly  painful,  and  the  amount  of  swelling  is  generally  very  great. 

Treatment. — If  the  bruising  is  severe,  the  arm  should  be  laid  upon  a 
pillow  for  the  first  few  days,  in  a  position  of  easy  extension ;  and  cold  and 
pressure  applied  until  the  swelling  is  in  some  measure  reduced.  In  most 
instances,  all  that  is  necessary  is  a  light  wooden  splint  running  down  the 
front  of  the  limb,  sufficiently  long  to  hold  both  arm  and  forearm  firmly.  It 
shou-ld  be  thickly  padded  opposite  the  joint,  as  absolute  extension  is  uncom- 
fortable, and  has  a  tendency  to  tilt  the  surfaces.  Sometimes  the  fragments 
can  be  brought  closer  together  by  a  figure-of-eight  bandage,  or  by  loops  of 
strapping,  so  arranged  as  to  pull  the  upper  one  downwards; 
but  in  many  instances  this  seriously  increases  the  swelling 
of  the  limb.  It  is  more  satisfactory  to  bandage  the  part 
carefully  and  evenly  with  abundance  of  wool  around  the 
joint,  so  as  to  ensure  early  absorption  of  the  fluid  and 
thorough  relaxation  of  the  muscles.  This  position  should 
be  maintained  for  three  weeks,  and  then  the  arm  may  be 
gradually  bent,  until  in  about  ten  days  the  forearm  rests 
easily  in  a  sling.  If  there  is  much  separation,  union  is 
nearly  sure  to  be  fibrous  ;  but  so  long  as  it  is  fairly  close 
and  strong  it  does  not  interfere  with  the  use  of  the  limb. 
Stellate  fractures  unite  by  bone.  Flexion  from  the  first 
has  been  recommended  by  some,  on  the  ground  that  if 
ankylosis  were  to  occur  the  arm  would  be  in  a  more  con- 
venient position  ;  but  there  is  scarcely  any  reason  to  fear 
this  (fig.  124). 

If  union  fails,  or  is  so  weak  that  there  is  no  power  of  exten- 
sion, the  fragments  must  be  drilled  and  wired  together.  I 
have  seen  one  instance  in  which  the  use  of  the  triceps  was  lost, 
owing  to  the.  upper  portion  becoming  united  to  the  humerus.  : 
Compound  fracture  is  not  uncommon.    If  it  is  merely  transverse,  the 
fragments  should  be  fastened  together  at  once ;  if  there  is  comminution,  ! 
every  effort  must  be  made  to  save  the  part ;  but  if  there  is  any  fear  of ! 
suppuration,  it  is  better  to  perform  excision.  ; 

Fracture  of  the  coronoid  process  is  a  very  rare  form  of  accident,  and  is 
nearly  always  associated  with  backward  dislocation  of  the  bones  of  the  fore- 
arm. It  may  be  produced  by  direct  violence  crushing  the  bone,  or  by  falls 
upon  the  hand  when  the  elbow  is  extended;  the  shock  must  be  transmitted  from 
the  radius  to  the  ulna,  and  from  this  to  the  trochlear  surface  of  the  humerus. 
The  tip  also  may  be  detached  by  violent  abduction,  or  adduction,  of  the 
forearm.  The  brachialis  anticus  is  attached  to  its  anterior  surface,  near  the 
base,  so  that  fracture  from  muscular  action  alone  can  hardly  take  place,  and 
separation  of  the  tip  from  this  cause  is  impossible.  The  most  important | 
symptom  is  the  displacement  backwards  of  the  bones  of  the  forearm,  when 
the  elbow-joint  is  extended,  returnmgas  soon  as  the  reducing  force  is  relaxed. 
In  addition,  there  is  intense  pain  on  pressure,  increased  by  attempts  at 
flexion,  and,  unless  it  is  merely  the  tip,  there  is  a  considerable  amount .  of: 
swelling.  It  is  recommended  to  keep  the  elbow-joint  flexed  at  a  little  less 
than  a  right  angle,  secured  by  plaster  or  a  fixed  bandage,  and  commence 


Fig.  124.— Fracture 
of  olecranon  with 
fibrous  union. 
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passive  motion  at  the  end  of  a  week.  If  the  fragments  are  at  all  separated, 
union  is  sure  to  be  ligamentous. 

Fracture  of  the  shaft  of  the  ulna  by  itself  is  usually  the  result  of  direct 
violence,  and,  because  of  the  exposed  situation  of  the  bone,  is  often  compound. 
It  may  give  way  at  any  part,  but  owing  to  its  comparative  weakness  it  is 
more  common  below  the  middle.  The  line  of  separation  is  usually  distinct, 
unless  the  amount  of  bruising  is  too  great,  and  the  movements  of  the  arm 
are  restricted  and  very  painful.  The  displacement  is  not  conspicuous,  unless 
the  radius  is  broken  or  dislocated  at  the  same  time. 

If  there  is  any  tendency  for  the  ends  to  be  displaced  outwards  towards 
the  radius,  the  fracture  should  be  put  up  as  if  both  bones  were  broken.  In 
other  cases,  a  shield  of  gutta-percha,  long  enough  to  grasp  the  whole  of  the 
forearm  and  the  ulnar  side  of  the  hand,  is  quite  sufficient.  As  the  hand,  when 
placed  in  a  sling,  rests  upon  the  ulnar  border,  care  must  be  taken  that  the 
fragments  are  not  displaced  by  direct  pressure. 

Fracture  of  the  styloid  process  of  the  ulna  is  not  uncommon  when  the 
lower  end  of  the  radius  is  broken  and  the  hand  much  abducted.  Union  is 
usually  fibrous. 

Fracture  of  the  radius  and  ulna,  together,  in  the  middle  of  the  forearm 
may  occur  from  direct  violence,  or  from  a  fall  upon  the  hand.  In  children 
the  fracture  is  often  partial  or  greenstick  ;  and  the  only  prominent  sign 
is  an  angular  deformity,  generally  an  exaggeration  of  the  normal  curve. 
When  the  separation  is  complete,  crepitus  and  undue  mobility  are  present. 
Pain,  swelling,  and  loss  of  power  occur  in  all  alike. 

Greenstick  fractures  must  be  straightened  as  far  as  possible  ;  sometimes 
this  cannot  be  done  without  making  them  complete ;  but  if  there  is  only 
a  small  angle,  not  sufficient  to  interfere  with  pronation  and  supination,  it 
disappears  to  a  great  extent  as  the  child  grows  older.  When  the  injury  is 
above  the  level  of  the  pronator  radii  teres,  the  forearm  should  be  put  up 
in  the  position  of  complete  supination,  as  already  described  in  speaking  of 
fracture  of  the  shaft  of  the  radius  alone.  When  it  is  lower  down,  two 
straight  splints  should  be  used,  wider  than  the  limb,  and  thoroughly  well 
padded,  especially  down  the  centre,  so  as  to  avoid  as  far  as  possible  any  risk 
of  cross  union  ;  and  the  fracture  should  be  set  with  the  limb  midway 
between  pronation  and  supination,  that  is,  with  the  thumb  upwards  and  the 
dorsum  of  the  hand  forwards.  Passive  motion  should  be  commenced  in 
about  three  weeks,  as  there  is  some  risk  of  the  interosseous  membrane 
becoming  thickened  in  the  region  of  the  fracture  and  losing  its  flexibility. 
No  bandage  should  ever  be  applied  under  the  splints,  and  care  must  be 
taken  to  examine  the  fracture  every  day  for  at  least  the  first  week.  It  is  in 
this  form  of  injury  that  gangrene  is  especially  common,  to  some  extent  as 
already  mentioned  from  flexion  of  the  elbow,  but  also  because  both  radial 
and  ulnar  arteries  are  easily  compressed  against  the  bones  for  a  considerable 
portion  of  their  course. 

Fractures  op  the  Carpus  and"  Metacarpus 

Fracture  of  the  carpus  \fi  not  common  owing  to  the  mobility  and  pro- 
jected position  of  the  bones,  and  to  the  way  in  which  the  pressure  is  distri- 
buted among  them.  They  may  give  way,  however,  from  direct  violence  ;  exact 
baguosis,  unless  the  injury  is  compound,  can  rarely  be  obtained,  esj^ecially 
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as  the  amount  of  bruising  is  always  extensive.  As  a  rule  it  is  sufficient  to 
carry  tlie  hand  in  a  sling,  and  for  the  first  few  days  to  protect  the  part  from 
careless  movements  by  means  of  a  light  palmar  splint  of  gutta-percha,  recol- 
lecting that  the  natural  position  for  the  joint  is  one  of  slight  extension. 
Unless  there  is  comminution  or  fear  of  suppuration,  passive  motion  should 
be  commenced  as  early  as  possible,  so  as  to  avoid  permanent  rigidity. 

The  metacarpal  bones  are  often  broken  from  direct  blows,  as  in 
fighting  ;  the  first  from  its  exposed  situation  giving  way  the  most  frequently  ; 
the  third  the  least.  The  displacement  is  nearly  always  towards  the  dorsum 
of  the  hand,  an  exaggeration  of  the  natural  curve,  so  that  the  head  is 
turned  to  the  palm.  If  seen  at  once,  it  can  easily  be  rectified  by  direct  I 
manipulation  ;  but  often  the  patient  does  not  apply  for  some  days,  con- 
sidering it  a  mere  bruise.  The  plan  recommended  by  Astley  Cooper,  of 
placing  a  ball  in  the  palm  of  the  hand,  and  extending  the  finger  over  it, 
answers  very  well,  and  maintains  thoroughly  the  natural  curve  ;  but,  as  a 
rule,  a  simple  gutta-percha  splint,  well  moulded,  is  quite  sufficient,  and  is 
much  less  cumbersome.  The  metacarpal  bone  of  the  thumb  is  liable  to  a 
peculiar  form  of  fracture  which  can  easily  be  mistaken  for  dislocation,  as  it 
does  not  involve  the  dorsal  surface  of  the  bone.  The  palmar  half  of  the 
base  is  broken  off ;  the  length  of  the  bone  is  unaltered,  but  the  security  of 
the  articulation  with  the  trapezium  is  lost,  and  the  bone  keeps  constantly 
slipping  back.  Crepitus  can  be  felt  by  pressing  the  detached  fragment 
from  the  palm  outwards  towards  the  rest  of  the  bone.  Union  is  generally 
attended  with  some  impairment  of  movement. 

Simple  fracture  of  the  phalanges  is  very  common,  and  may  be  treated 
either  with  a  hght  pasteboard  splint  or  a  gutta-percha  trough,  keeping  the 
finger  nearly  extended. 

Compound  fractures  extending  into  the  wrist-joint  are  very  serious  ;  the  - 
bones  are  generally  crushed,  the  joints  torn  open,  and  often  the  soft  parts  I 
extensively  injured  as  well.    The  question  of  amputation  must  be  decided  | 
by  the  last-mentioned  consideration  :  I  have  on  several  occasions  treated  { 
fractures  of  this  description,  in  which  it  was  necessary  to  remove  fragments  )' 
of  bone  from  both  rows  of  the  carpus,  with  corrosive  subhmate  baths  for  an 
hour  each  day,  not  only  without  suppuration,  but  with  an  excellent  result 
so  far  as  movement  was  concerned.    If  inflammation  and  suppuration  once 
set  in,  the  whole  carpus  is  almost  sure  to  become  involved,  the  bones  undergo 
necrosis,  and  the  pus  is  very  likely  to  spread  from  the  articulations,  either  j 
into  the  synovial  sheaths  of  the  tendons,  or  into  the  deeper  planes  of; 
cellular-tissue,  until  the  whole  limb  is  implicated.    If  this  subsides,  the| 
hand  and  wrist  are  almost  useless  ;  more  often  than  not  amputation  is 
required  to  prevent  more  serious  consequences.  \ 
Compound  fractures  of  the  hand,  if  they  are  at  all  extensive,  if  for  example 
the  palm  or  several  fingers  are  badly  crushed,  should  be  treated  in  the  same 
way.    It  is  often  impossible  to  tell  at  the  first  how  much  of  the  bruised  and| 
damaged  tissue  will  live,  and  every  fragment  is  of  importance.    The  sloughs,:- 
it  IS  true,  are  somewhat  slow  in  separating,  but,  owing  to  the  amount  of  the) 
antiseptic  dead  tissues  absorb,  putrefaction  does  not  take  place  ;  there  is  no: 
fear  of  c  ellulitis  or  other  inflammatory  complications  ;  granulations  gradu-' 
ally  sprmg  up,  and  the  whole  of  the  tissue  that  is  not  too  much  damaged  by 
the  accident  is  preserved.  I 
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FRACTUEE  OF  THE  PELVIS 

The  innominate  bone  may  be  broken  by  direct  violence  or  by  mi;scular 
iction  ;  or  the  pelvic  girdle  may  be  squeezed  until  it  gives  way  under  the 
)ressure.  In  this  case  the  position  and  direction  of  the  fracture  are  often 
lefinite  ;  under  other  circumstances  they  are  very  variable. 

Fractures  of  the  False  Pelvis 

Portions  of  the  crest  of  the  ilium  are  occasionally  broken  off  by  direct 
3I0WS  ;  in  a  few  rare  instances  the  anterior  superior  spine  has  been  detached 
Dy  muscular  action  ;  and  the  same  thing  has  been  known  to  occur  in  the 
3ase  of  the  epiphysis  that  forms  the  crest ;  but  unless  there  is  great  com- 
ninution,  injuries  of  the  false  pelvis  are  rarely  attended  by  serious  conse- 
juences ;  the  shock  may  be  severe  ;  the  ordinary  signs  of  fracture  are  well 
marked ;  but  the  viscera  very  seldom  suffer  ;  and  repair  takes  place  readily, 
lihough  there  is  often  a  certain  amount  of  difficulty  about  retaining  the 
ragments  in  proper  position. 

Fracture  of  the  Acetabulum 

This  may  be  produced  in  two  ways  :  in  the  first  and  the  most  serious, 
he  head  of  the  femur  is  driven  inwards  with  such  violence  that  it  sphts  the 
avity  into  pieces  ;  in  the  second  a  portion  of  the  lip  only  is  detached.  The 
I'ormer  of  these  never  occurs  except  as  the  result  of  extreme  violence  applied 
the  great  trochanter ;  the  bone  is  very  much  comminuted  (the  three 
)ortions  that  form  the  acetabulum  being  driven  asunder)  the  shock  extreme, 
md  the  danger  of  injury  to  the  viscera  very  great. 

The  position  the  limb  assumes  closely  resembles  that  of  fracture  of  the 
leck  of  the  femur,  but  the  trochanter  is  more  sunken.  The  amount  of 
nobility  varies  a  good  deal ;  in  many  instances  it  is  unusually  free,  probably 
•wing  to  the  small  relative  size  of  the  neck  compared  with  the  head ;  crepitus 
generally  distinct,  and  manipulation  exceedingly  painful.  If  there  is  any 
oubt,  an  attempt  may  be  made  to  feel  the  head  of  the  bone  through  the 
ectum  or  vagina.  The  accident  frequently  proves  fatal  from  shock  or  from 
iijury  to  the  viscera ;  if  the  patient  ralhes  sufficiently,  an  attempt  must  be 
lade  to  extract  the  bone,  but  it  is  not  very  likely  to  succeed ;  if  it  does  the 
imb  must  be  put  up  as  in  fracture  through  the  base  of  the  neck.  Movement 
sure  to  be  much  impaired. 

Fracture  of  the  lip  of  the  acetabulum  is  more  common.  It  is  caused 
y  the  sudden  impact  of  the  head  of  the  femur  against  the  upper  and  back 
art  of  the  cup,  and  may  be  produced  by  falls  upon  the  feet.  In  one  mstance, 
owever,  under  my  own  observation,  it  was  clearly  shown  that  the  upper 
■art  of  the  body  struck  the  ground  first,  so  that  in  all  probability  it  was 
reduced  in  the  same  way  as  the  fracture  that  is  met  with  at  the  Ijase  of  the 
kull  from  the  sudden  shock  of  the  atlas  coming  upon  the  occipital  condyles 
ith  the  weight  of  the  body  behind  it.  The  position  the  limb  assumes  is 
Imost  identical  with  that  of  dislocation  backwards  ;  reduction  is  easy,  but 
s  soon  as  the  hand  is  removed  the  head  of  the  bone  slips  back.  Crepitus 
an  generally  be  felt  if  deep-seated  pressure  is  applied  above  and  behind 
le  great  trochanter  while  extension  is  being  made.    This  injury  must  be 
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treated  in  the  same  way  as  fracture  through  the  base  of  the  neck  of  the 
femur.  The  patient  is  to  be  kept  in  bed  with  a  long  sphnt,  and  weight- 
extension,  proportionate  to  the  strength  of  the  muscles,  for  at  least  three 
weeks.  After  this  a  permanent  apphance  is  to  be  worn  for  six  weeks,  or  two 
months  more ;  the  foot  must  be  slung,  and  no  weight  allowed  to  rest  upon 
the  limb  until  at  least  this  length  of  time  has  elapsed,  though  passive  motion 
may  be  commenced  much  earlier.  In  most  cases  there  is  a  certain  amount 
of  shortening  afterwards,  but  the  use  of  the  limb  is  not  impaired. 


Ebacture  of  the  Sacrum  and  Coccyx 

The  sacrum  is  occasionally,  but  very  rarely,  broken  by  direct  violence. 
The  lower  portion  sutlers  more  frequently  than  the  rest,  owing  partly  to  its 
weaker  construction.  If  the  fracture  is  compound,  as  it  often  is,  it  must  not 
be  forgotten  that  the  spinal  canal  runs  down  the  middle  of  the  bone,  and 
that  meningitis  may  occur.  When  there  is  great  comminution,  the  structures 
on  the  anterior  surface,  in  particular  the  nerves  as  they  issue  from  the 
foramina,  may  be  involved  as  well. 

The  coccyx,  on  the  other  hand,  is  frequently  injured  by  falls  in  a  sitting 
position  upon  something  hard,  or  by  kicks.  Sometimes  it  is  broken  right 
across  and  displaced,  so  that  crepitus  can  be  distinctly  felt  when  it  is  grasped 
between  two  fingers,  one  in  the  rectum,  the  other  on  the  skin,  and  moved 
backwards  and  forwards  ;  more  often  it  is  only  bent  or  partially  broken.  Per- 
haps, sometimes,  the  injury  is  really  a  dislocation.  The  most  prominent 
symptom  is  the  pain  caused  when  any  of  the  muscles  attached  to  the  bone 
are  called  upon  to  act ;  sitting,  stooping,  walking,  coughing,  and  especially 
deffecation  are  attended  with  much  suffering.  The  displacement  is  easily 
reduced,  but  is  very  hable  to  return.  The  only  treatment  is  to  keep  the 
patient  in  the  recumbent  position  for  a  few  days  until  the  pain  has  to  a 
certain  measure  subsided,  and  to  keep  the  motions  relaxed  so  as  to  avoid, 
as  far  as  possible,  any  undue  strain  upon  the  sphincter  or  the  levator  ani. 

Injuries  of  the  coccyx  are.  very  frequently  followed  by  persistent  pain, 
and  great  tenderness  of  skin  over  the  region  supplied  by  the  lower  sacral 
nerves.  This  is  especially  the  case  in  women,  though  it  is  not  confined  to 
them.  Sometimes  it  can  be  traced  to  gouty  or  rheumatic  inflammation  of 
the  fibrous  tissue  surrounding  the  bone,  and  it  may  be  reheved  by  iodide  of 
potash,  and  by  counter-irritants  ;  but  in  many  instances  it  is  rather  a  sign 
of  uterine  derangement,  and  nearly  always  it  becomes  worse  at  each  menstrual 
period.  In  the  worst  cases  it  is  necessary  to  provide  the  sufferer  with  a 
circular  cushion,  so  that  the  tuberosities  of  the  ischium  may  sustain  the 
whole  weight,  and  the  coccyx  lie,  as  it  were,  buried.  Subcutaneous  section 
of  the  tissues  around  the  bone  and  excision  of  the  bone  itself  have  been 
performed,  when  the  distress  was  very  great,  but  not  always  with  success. 

Fractures  through  the  Pelvic  Girdle 

When  the  pelvis  is  crushed  it  gives  way  at  the  weakest  spot,  rather  than 
at  the  sides  of  the  circle ;  the  line  of  fracture  nearly  always  passes  across 
the  bone  at  the  inner  margin  of  the  obturator  foramen,  and  then  if  the  force 
continues,  at  or  near  the  sacro-iliac  synchondrosis  on  the  opposite  side. 
Sometimes,  when  the  force  comes  from  in  front,  the  fracture  is  almost  sym- 
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metrical,  the  whole  of  the  body  of  the  pubes  bemg  separated  from  the  rest, 
and  both  the  articulations  opened  up  behind.  In  a  few  cases  the  displace- 
ment is  perceptible  at  once  ;  more  often  the  existence  of  a  fracture  is  only 
suspected  from  the  extreme  shock,  the  intense  pain  at  certain  points,  greatly 
aggravated  by  any  attempts  to  separate  or  bring  together  the  crests  of  the 
ilium,  and  the  injury  to  the  neighbouring  viscera.  The  urethra  suffers  most 
often ;  it  may  give  way  either  on  the  superficial  or  the  deep  surface  of 
the  triangular  ligament ;  in  the  former  case  the  urine  is  extravasated 
into  the  scrotum,  in  the  latter  into  the  deep  cellular  tissue  of  the  pelvis. 
The  bladder,  however, 
may  be  ruptured,  the 
rectum,  or  even  the  con- 
tents of  the  abdomen 
severely  injured,  and  the 
large  vessels  torn  across. 
The  injury,  even  when  it 
is  not  complicated  in  any 
way,  is  always  serious  ; 
and  as  the  soft  parts  and 
the  viscera  are  generally 
torn,  crushed,  or  wounded 
by  splinters,  the  progno- 
'sis  in  accidents  of  this 
kind  is  most  unfavour- 
able. So  far  as  the  frac- 
ture itself  is  concerned, 
very  httle  is  required  ; 
;he  part  must  be  kept 
at  perfect  rest  and  over-examination  carefully  avoided,  but  the  condition  of 
the  viscera  must  be  ascertained  with  the  least  possible  delay. 


Fig.  125.— Fracture  of  pelvis. 


FRACTUEES  OF  THE  FEMUE 


I.  The  Uppee  Extremity 

These  were  divided  by  Sir  Astley  Cooper  into  (1)  fractures  of  the  neck 
mtirely  within  the  capsule,  (2)  fractures  at  the  base  of  the  neck  where  it 
oins  the  trochanters,  external  to  the  capsule,  and  (3)  fi'actures  through 
^be  trochanter  major,  to  which  maybe  added  (4)  separation  of  the  epiphyses, 
^s,  however,  wholly  extracapsular  fracture  of  the  neck  of  the  femur  is  an  ana- 
tomical impossibihty,  so  far,  at  least,  as  the  front  of  the  bone  is  concerned  ;  a,nd 
IS  this  does  not  take  into  consideration  the  question  of  impaction  (on  which 
epair  depends  to  a  very  great  extent),  it  seems  better  to  divide  them  into : 

(1)  Impacted  fracture. 

(2)  Non-impacted  fracture,  of  which  there  are  two  varieties  : 
(a)  Intra-articular,  wholly  within  the  joint ;  and 
{b)  Through  the  line  of  attachment  of  the  capsule,  at  the  base  of 

the  neck,  partly  within,  partly  without. 

(3)  Fracture  through  the  trochanter. 

(4)  Separation  of  epiphyses. 
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It  is  true  that  a  certain  number  of  cases  cannot  be  grouped  under  any 
one  of  these,  but  it  holds  good  for  the  vast  majority.  They  are  to  be  regarded 
as  types  of  common  occurrence,  presenting  perfectly  definite  symptoms,  and 
requiring  entirely  different  methods  of  treatment. 

It  is  as  well  to  leave  impacted  fractures  until  the  other  forms  have  been 
considered. 

Intra-articular  fracture 

This  is  peculiar  for  several  reasons  :  it  is  very  rare  under  fifty  years  of 
age,  very  common  afterwards  ;  it  is  produced  by  exceedingly  slight  degrees 
of  violence ;  it  is  more  common  in  women  than  in  men ;  and  unless  it 
is  impacted,  or  the  fragments  are  in  some  way  held  together,  bony  union 
never  takes  place.  The  line  of  separation  lies  wholly  within  the  capsule, 
immediately  below  the  head.  If  the  force  acts  vertically  the  fracture  is  stated 
to  be  generally  oblique  ;  if  from  in  front,  transverse.  Occasionally  the  under 
surface  only  gives  way,  the  tissue  at  the  upper  part  of  the  neck  being  bent 
rather  than  broken.  "When  it  is  impacted  the  compact  tissue  on  the  under 
surface  of  the  neck  is  driven  into  the  cancellous  substance  of  the  head. 

This  may  be  explained  in  great  measure  by  the  structure  of  the  part  and 
by  the  changes  the  bone  undergoes  as  age  advances. 

The  angle  which  the  neck  of  the  femur  forms  with  the  shaft  is  commonly 
stated  to  be  about  128°  in  the  adult,  and  to  diminish  gradually  in  old  age  ; 
in  women  it  is  less  than  in  men,  and  certainly  the  smaller  it  becomes  and  the 
more  nearer  it  approaches  a  right  angle,  the  more  likely  it  is  to  give  way.  It 
is  not  true,  however,  that  this  change  is  invariably  associated  with  age.  In 
many  old  people  the  angle  of  the  femur  is  quite  unaltered  ;  and  on  the  other 
hand,  in  examinmg  the  bodies  of  well-developed  adults,  without  a  sign  of 
rheumatoid  arthritis,  I  have  on  several  occasions  found  the  top  of  the 
trochanter  higher  than  the  head,  and  this  rotated  so  far  that  a  flattened  facet 
was  developed  on  the  front  surface,  corresponding  to  the  tendon  of  the 
iliopsoas. 

The  changes  in  the  substance  of  the  bone  are  more  constant,  but  even 
they  are  proportionate  rather  to  the  amoimt  of  disuse  than  to  the  years  of  the 
patient.  The  cavity  of  the  shaft  extends  upwards  with  the  cancellous  tissue 
of  the  neck ;  the  trabeculfe  are  thinner  and  softer,  the  bone  itself  is  infil- 
trated with  fat,  and  the  compact  layers  on  the  exterior  waste,  until,  in  extreme 
cases,  they  are  almost  translucent.  When  this  is  far  advanced  it  is  scarcely 
surprising  that  a  very  sHght  strain  is  sufficient  to  break  it  across. 

The  causes  are  always  of  the  most  trivial  description.  Sometimes  it  is  a 
sudden  vertical  shock,  as  in  slipping  from  off  a  curb-stone  ;  in  other  cases  it 
is  a  twist,  as  when  in  walking  the  inner  side  of  the  great  toe  catches  against 
a  fold  of  the  carpet :  the  ilio-femoral  band  acts  as  the  fulcrum  of  a  lever ;  the 
leg  is  the  long  arm,  the  neck  the  short  one ;  the  head  of  the  bone  cannot 
move,  the  ligament  is  much  too  strong  to  yield ;  so  if  the  force  is  severe  and  \ 
sudden  enough  the  short  arm  must  break  across  at  its  weakest  spot.  Even  i' 
turning  round  in  bed  will  sometimes  do  it.  In  a  third  set,  the  bone  is  broken 
by  a  fall  upon  the  trochanter  and  then  there  is  often  impaction  ;  the  thmnest 
part  of  th(  neck  gives  way,  and  a  continuance  of  the  force  drives  the  compact 
tissue  upwards  and  inwards  into  the  cancellous  substance  of  the  head. 

Signs.— No  attempt  should  ever  be  made  to  ehcit  crepitus,  and  manipula- 
tion of  all  kmds  should  be  avoided  as  much  as  possible.  The  fragments  at  first 
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are  close  together,  and  the  only  hope  in  obtaining  union  lies  in  keeping  them 
there ;  any  movement  that  would  cause  crepitus  is  sure  to  separate  them. 

Displacement.— The  direction  is  nearly  always  the  same,  but  the  extent 
is  very  variable.  The  neck  of  the  femur  is  invested,  especially  on  its  mider 
surface,  by  dense  bands  of  fibrous  tissue,  which  pass  upwards  from  the  Une  of 
attachment  of  the  capsule  to  the  margin  of  the  head.  These  are  the  reflected 
fibres  which  form  a  kind  of  periosteum  for  the  neck  and  convey  to  the  head 
its  most  important  vessels.  In  intra- articular  fracture  they  rarely  give  way 
at  the  time  of  the  accident,  and  partly  from  this,  partly  because  the  capsule 
is  not  torn,  much  separation  of  the  fragments  is  imusual.  The  muscles  that 
pass  from  the  trunk  to  the  thigh  pull  the  femur  upwards  and  inwards  towards 
the  middle  line,  so  that  the  trochanter  sinks  in  and  the  limb  is  slightly 
shortened,  but  the  amount  of  this  rarely  exceeds  three-quarters  of  an  inch. 
After  two  or  three  days,  however,  when,  owing  to  the  exudation  that  takes 
place,  all  the  fibrous  tissue  is  infiltrated  and  softened,  it  often  increases  to  an 
inch  and  a  half,  or  even  two  inches,  miless  care  is  taken  to  prevent  it. 

As  accuracy  in  measurement  is  very  essential,  various  methods  have  been 
devised  for  estimating  the  amount  of  alteration.    Whichever  plan  is  adopted 
scare  must  be  taken  that  the  position  of  the  two  limbs  is  absolutely  symme- 
trical ;  the  least  deviation  is 
I  sufficient  to  vitiate  the  result 
!  completely,     A  rough  guess 
may  be  made  by  comparing 
the  position  of  the  two  mal- 
leoli, having  first  made  sure 
that   the    body  is  perfectly 
straight,  and  that  the  pelvis 
is  not  tilted.  Measurement, 
either  by  means  of  tape,  or 
better  with  a  sliding  gradu- 
ated rod,  from  the  anterior 

superior  spine  of  each  side  to  the  internal  malleolus,  is  more  accurate  ;  but 
neither  of  these  methods  can  prove  where  the  shortening  is.  To  effect  this 
three  different  plans  have  been  recommended :  Nelaton's  line,  Bryant's 
triangle  (fig.  126),  and  Morris'  bitrochanteric  measurement, 

N61aton's  test  consists  in  stretching  a  tape  from  the  anterior  superior 
spine  of  the  iUum  to  the  most  prominent  part  of  the  taberosity  of  the  ischmrn. 
In  the  healthy  adult  the  top  of  the  trochanter  never  comes  above  this  ;  if  it 
does,  the  neck  of  the  bone  must  have  been  shortened  either  by  disease 
(rheumatoid  arthritis  or  rickets)  or  by  fracture.  Bryant's  triangle  is 
made  up  of  the  perpendicular  line  from  the  anterior  superior  spine  (when 
the  patient  is  lying  down)  ;  the  line  from  the  same  point  to  the  great  tro- 
chanter ;  and  a  third  drawn  from  this  at  right  angles  to  the  vertical  one. 
The  difference  in  the  length  of  this  third  line  on  the  two  sides  gives  the 
amount  of  shortening.  Morris'  bitrochanteric.  measurement  compares  the 
distance  on  each  side  from  the  median  line  to  the  top  of  the  great  trochanter. 
It  indicates  the  inward  displacement  of  the  trochanter,  and  can  only  be  taken 
satisfactorily  by  having  a  rod,  graduated  on  each  side  from  the  middle,  with 
two  pointers  sHding  on  it,  so  that  when  it  is  held  over  the  body  they  may 
come  into  contact  with  the  top  of  the  great  trochanter. 

The  appearance  of  the  lunb  is  very  characteristic.   It  lies  on  its  outer  side, 


Fig.  126. — Bryant's  triangle.  C  B,  test-line  for  raoture 
or  shortening  of  the  neck  of  the  thigh-bone. 
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completely  everted  from  the  hip  to  the  foot,  with  the  knee  slightly  flexed ; 
there  may  be  a  slight  swelling  in  front,  over  the  hip-joint,  due  to  the  rotation 
of  the  lower  fragment ;  the  trochanter  is  sunken  inwards  and  drawn  nearer 
the  anterior  spine,  and  there  is  from  half  an  inch  to  an  inch  of  shortening. 
There  is  no  superficial  bruising  or  contusion  ;  the  trochanter  is  not  thickened, 
and  though  it  is  painful  when  pressed  upon,  the  pain  is  not  like  that  of  fracture 
through  the  base  of  the  neck.  The  most  tender  spot  is  generally  on  the 
inner  side  of  the  thigh,  about  the  insertion  of  the  iliopsoas,  or  a  little  lower 
down.  In  some  rare  cases  the  patient  is  able  to  raise  the  heel  from  the  bed, 
probably  because  the  reflected  fibres  are  intact,  or  the  fragments  interlocked; 
more  often  the  knee  can  be  flexed  a  little,  but  any  attempt  to  lift  the  leg 
fails  completely.    In  a  few  exceptional  cases,  there  has  been  inversion  of  the 


Fig.   127.-Intra-articular    fracture   of  "     undergone  in  extreme  atrophy. 


neck  of  left  femur.  No  union  has 
taken  place;  the  neck  has  been  ab- 
sorbed; and  the  under  part  of  the 
head  glides  up  and  down  a  polished 
surface  corresponding  to  the  anterior 
intertrochanteric  line. 


foot.  The  eversion  is  due  mainly  to  the  weight  of  the  limb  ;  at  least  there 
is  no  doubt  this  is  sufficient  to  cause  it,  though  possibly  the  contraction  of 
the  ihopsoas  may  assist  (the  short  muscles  attached  to  the  great  trochanter 
when  the  neck  is  broken  would  scarcely  have  any  rotatory  power) ;  inversion, 
when  it  is  present,  must  be  produced  by  the  direction  of  the  violence  that 
caused  the  fracture,  and  is  probably  kept  up  by  the  accidental  locking  of  the 
fragments.  In  most  cases  the  fascia  lata  on  the  outer  side  of  the  thigh, 
extending  from  the  crest  of  the  ilium  to  the  head  of  the  tibia,  is  distinctly 
relaxed,  both  above  the  trochanter  and  again  above  the  knee-jomt. 

Manipulation  should  be  avoided  as  much  as  possible,  but  when  it  is  really 
necessary  for  the  diagnosis,  extension  readily  restores  the  limb  to  its  proper 
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length,  and  often  at  the  same  time  gives  rise  to  the  sensation  of  crepitus, 
especially  if  the  limb  is  rotated  inwards  at  the  same  time.  Further,  if  the 
trochanter  is  grasped  while  this  is  being  done,  it  clearly  does  not  move 
through  the  same  range  as  the  other.  Movement  in  all  directions  is 
abnormally  free,  and  very  painful. 

The  constitutional  disturbance  in  these  cases  is  always  slight  at  first ; 
there  is  no  fever  and  but  little  shock,  but  very  often  the  patient  never  really 
rallies,  the  circulation  remains  feeble,  the  heart's  action  never  recovers,  the 
mind  begins  to  wander,  and  congestion  of  the  lungs,  retention  of  urine  and 
cystitis,  or  bed-sores,  make  their  appearance  in  spite  of  every  care.  The 
prognosis  therefore  is  always  serious,  especially  in  the  aged. 

Repair. — Union  by  bone  probably  never  occurs  unless  the  fracture  is 
impacted.  The  broken  surfaces  are  not  in  contact.  Even  if  the  action  of 
the  muscles  and  the  weight  of  the  part  could  be  set  aside,  the  distension  of 
the  capsule,  partly  from  haemorrhage,  partly  from  exudation,  would  be 
enough.  Further,  the  head  is  often  rotated  fn  its  socket,  so  that  it  no  longer 
faces  the  broken  surface  of  the  neck  ;  and  as  its  blood-supply  is  cut  off,  no 
callus  is  ever  found  on  the  upper  fragment.  As  Astley  Cooper  pointed  out, 
most  of  the  vessels  that  supply  this  part  of  the  bone  enter  the  neck  on  its 
under  surface,  and  of  course  are  torn  ;  recently  too  it  has  been  shown  that 
the  artery  running  in  the  ligamentum  teres  does  not  enter  the  bone  at  all. 
The  blood-vessels  in  the  neck  probably  dilate,  because,  in  a  large  proportion 
of  cases,  this  part  of  the  bone  is  completely  absorbed.  The  main  bond  of 
anion  is  the  capsule,  which  becomes  enormously  thick.  Sometimes  there  is 
a.  certain  amount  of  fibrous  tissue  formed  between  the  fragments,  passing 
from  the  under  surface  of  the  neck,  and  also  from  its  cancellated  structure, 
to  the  head ;  but  in  many  there  is  no  union  at  all,  the  surfaces  become  hard 
and  polished,  the  neck  disappears,  and  the  head  of  the  bone  rests  on  the 
lesser  trochanter,  or  spurs  are  thrown  out  round  the  base  of  the  neck  to 
eatch  the  rim  of  the  acetabulum.  Many  patients  after  accidents  of  this  kind 
remain  almost  bedridden,  or  can  only  get  about  with  assistance ;  others, 
especially  if  they  are  not  corpulent,  can  leave  aside  their  crutches  after  a 
time  and  walk  with  a  stick — a  few  can  dispense  even  with  this ;  but,  in 
3pite  of  a  high  heel  to  compensate  for  the  shortening,  a  certain  amount  of 
lameness  is  always  left. 

Treatment.— This  must  be  guided  entirely  by  the  condition  of  the 
patient.  Many  old  people  never  really  lie  down  at  all,  and  to  keep  them  on 
their  back  by  means  of  a  long  splint  would  inevitably  bring  on  congestion  of 
the  lungs.  Astley  Cooper  recommended  that  they  should  be  propped  up  in 
bed,  with  the  limb  supported  by  pillows  in  the  most  comfortable  position, 
for  ten  days  or  a  fortnight,  until  the  pain  in  some  measure  had  subsided ; 
then  they  should  sit  up  every  day  in  a  high  chair,  so  as  to  avoid  flexion  of 
the  limb,  and  begin  to  use  crutches  as  soon  as  possible,  bearing  a  little  more 
freight  upon  the  foot  each  day,  until  the  capsule  had  become  sufficiently 
strengthened.  In  the  mean  time  water- cushions  must  be  used  freely  so  as 
;o  avoid  the  occurrence  of  bed-sores  ;  the  most  scrupulous  cleanliness  must 
36  observed,  especially  as  urinary  trouble,  partly  from  age,  partly  from  the 
confinement  in  bed,  is  very  common  ;  and  the  skin  must  be  sponged  with 
spirit  every  day  to  harden  it.  As  soon  as  the  patient  begins  to  sit  up,  the 
imb  must  be  enclosed  in  a  shield  made  of  leather  or  felt,  large  enough  to 
?i-asp  the  pelvis  and  the  thigh,  running  completely  round  the  body  and 


460   DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


two-thirds  round  the  Hmb,  as  low  as  the  knee.  This  should  be  made  with 
straps  and  buckles,  so  that,  while  it  is  able  to  hold  the  part  firmly  and  give 
it  sufficient  support  to  protect  it  from  injury,  it  may  also  be  removed  every 
few  days  for  the  purpose  of  attending  to  the  skin. 

In  younger  patients,  especially  when  the  amount  of  separation  is  not 
great,  an  attempt  may  be  made  to  procure  union  between  the  fragments, 
though  it  is  very  unlikely  that  it  will  be  osseous.  A  long  splint  must  be 
applied  to  the  outer  side  of  the  limb  from  the  axilla  to  below  the  foot,  as  in 
fractures  of  the  shaft,  and  a  moderate  weight  attached  to  the  leg,  counter- 
extension  being  made  by  raising  the  foot  of  the  bed.  Particular  care  must 
be  taken  to  correct  the  eversion  ;  it  is  not  sufficient  for  the  foot  to  be  merely 
straight,  the  great  toe  must  be  a  little  inverted,  or  when  the  bandages  are 
removed  it  will  be  found  that  the  correction  is  not  sufficient.  If  possible 
this  must  be  kept  up  for  six  weeks,  though  if  the  patient's  health  begins  to 
fail,  or,  if  in  spite  of  water-cushions,  there  is  any  fear  of  bedsores,  it  is  pos- 
sible to  do  with  a  fortnight  less  ;  then  the  limb  may  be  secured  either  in  a 
Thomas's  hip-splint  or  in  a  leather  shield,  and  the  patient  allowed  up  on 
crutches,  the  foot  being  slung,  and  not  allowed  to  touch  the  ground  for  six 
weeks  or  two  months  more.  Unless  rheumatoid  arthritis  sets  in,  there  is 
very  little  fear  of  the  hip-joint  becoming  unduly  stiff. 

In  one  or  two  instances  the  hip-joint  has  been  laid  open  from  in  front 
and  the  fragments  wired  together.  The  operation  was  successful  and 
apparently  osseous  union  followed  ;  but  cases  in  which  such  a  proceeding 
could  be  recommended  must  be  very  rare. 

Fracture  tlirotigli  the  base  of  the  neck 

This  stands  out  in  clear  contrast  to  the  former.  The  line  of  separation 
follows  the  intertrochanteric  line  in  front ;  behind  it  is  a  little  internal  to  it, 
so  that  the  fracture  is  partly  within,  partly  without  the  capsule  :  the  whole 
of  the  neck  is  detached  and  the  trochanter  often  comminuted.    It  may  occur 

at  any  time,  but  is  most  common  in 
adult  life,  and  in  men,  because  it  is 
never  caused  but  by  an  extreme  degree 
of  violence  applied  directly  to  the  hip. 
A  moderate  amount  of  force  breaks  the 
bone  across,  drives  one  fragment  into 
another,  and  leaves  it  impacted  there; 
when  it  is  more  severe  the  wedge-shape 
neck  splits  the  trochanter  into  pieces 
and  frees  itself  again.  There  is  a  great 
deal  of  bruising  all  round  the  hip ; 
the  trochanter  is  widened,  and  often 
the  fragments  are  quite  loose ;  crepitus 
is  always  present ;  pain  is  very  great ; 
usually  the  shock  is  severe,  sometimes 
even  fatal ;  and  the  amount  of  shortening  at  the  first  is  rarely  under  an 
nieh  and  a  half,  and  ^may  be  as  much  as  three.  Eversion  is  present  in 
the  vast  majority,  but  occasionally  inversion  occurs,  as  it  does  in  the  intra- 
articular form. 

Bigelow  has  shown,  in  reference  to  these  injuries,  the  way  in  which 


Fig.  129. — Horizontal  section  tlirougli  neck 
and  trochanter  of  femur  to  illustrate  tlie 
method  of  production  of  fracture  through 
the  base  of  the  neck.  The  anterior  layer 
of  compact  tissue  bends  when  the  posterior 
is  driven  into  the  trochanter,  and  then 
breaks.  Probably  partial  fractures  are  of 
common  occurrence. 
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the  fracture  occurs.  If  a  horizontal  section  is  made  through  the  neck 
and  head  of  the  femur,  the  anterior  layer  of  compact  tissue  is  seen  to  be 
equally  strong  throughout,  perhaps  rather  stronger  in  the  middle  than 
elsewhere,  owing  to  the^section  passing  through  the  tubercle  ;  the  posterior, 
on  the  other  hand,  ends  abruptly  in  the  cancellous  tissue  of  the  trochanter. 
In  a  fall  upon  the  hip,  this  part  gives  way  first ;  the  anterior  layer  splits 
more  or  less  vertically,  so  that  the  shaft  is  everted  upon  the  neck  ;  and  if 
the  force  continues,  the  posterior  compact  layer  is  driven  farther  and  farther 
into  the  trochanter  until  it  splits  it  into  fragments. 

The  difference  in  the  mode  of  repair  is  equally  striking.  Union  by  bone 
is  almost  invariable,  and  the  amount  of  callus  thrown  out  is  often  greatly  in 
excess  of  what  is  needed.  In  these  cases  therefore  every  effort  must  be 
made  to  restore  the  length  of  the  limb,  and  the  position  of  the  fragments,  as 
thoroughly  as  possible.  Very  often  it  is  of  great  advantage  to  give  the 
patient  an  anaesthetic  ;  the  manipulation  is  painless  ;  the  broken  surfaces 
can  be  adjusted  more  accurately  ;  the  muscles  are  relaxed  so  that  the  hmb 
can  be  extended  to  its  full  length  at  once  ;  and  when  consciousness  returns, 
owing  to  the  compression  and  extension  to  which  they  are  subjected,  there 
is  not  the  same  amount  of  spasmodic  contraction.  The  most  efficient 
method  is  by  means  of  a  long  splint  and  a  weight,  the  amoimt  employed 
being  regulated  in  each  case  by  the  condition  of  the  muscles  and  the  degree 
of  shortening.  If  it  is  attached  to  the  limb  alone,  and  there  is  no  friction 
against  the  bed-clothes,  eight  or  ten  pounds  are  usually  sufficient,  though  in 
exceptional  cases  much  more  may  be  required.  The  rapidity  with  which 
repair  takes  place  depends  upon  the  age  of  the  patient  and  on  the  bruising 
and  comminution  to  which  the  parts  have  been  subjected.  Generally  the 
patient  may  be  allowed  to  get  about  at  the  end  of  four  weeks  with  a 
Thomas's  hip-splint,  or  a  leather 
shield,  or  a  firm  spica  (made  extra 
strong  in  front  and  on  the  outer 
side),  but  no  weight  can  be  allowed 
upon  the  limb  for  at  least  six  weeks 
or  two  months  more.  Union  rarely 
fails,  but  there  is  nearly  always  a 
certain  degree  of  lameness  and 
shortening  afterwards. 

Impacted  fracture  of  the  up)per  end 
of  the  femur 

This  again  is  entirely  different. 
There  are  two  varieties,  correspond- 
ing to  the  two  described  already, 
but  they  can  rarely  be  distinguished 
from  each  other ;  and,  as  they  re- 
quire precisely  the  same  treatment, 
it  is  doubtful  if  there  is  much  advan- 
tage in  attempting  to  do  so.  In  the 
one  the  line  of  separation  follows 
the  base  of  the  neck,  and  this  is  forced  into  the  substance  of  the  trochanter 
until  it  is  fixed  there  (fig.  1.30);  in  the  other  the  fracture  is  immediately 
below  the  cartilage,  and  the  under  surface  of  the  neck  is  driven  into  the 
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Fig.  131.- 


-Impaoted  intra-articular  fracture  of  neck 
of  femur. 


cancellous  tissue  of  the  head  (fig.  131).  The  former  is  not  confined  to  any 
age,  and  sometimes  may  be  diagnosed  from  the  condition  of  the  trochanter ; 
the  latter  (the  intra-articular  form)  rarely  occurs  except  in  old  people,  but  it  is 

seldom  possible  to  distin- 
" '     ,      guish  one  from  the  other. 

The  important  feature  is 
the  existence  of  impaction. 

The  cause  is  always 
direct  violence,  a  fall  or  a 
blow  upon  the  hip.  The 
symptoms  are  almost  the 
same  as  those  described 
already,  but  they  are  not 
nearly  so  marked.  The 
shortening  is  rarely  more 
than  half,  or  at  the  most 
three-quarters  of  an  inch  ; 
and  so  long  as  the  impac- 
tion continues  it  does  not 
vary.  There  may  be  in- 
version in  this  as  in  the 
other  fractures,  but  it  is 
very  rare ;  the  limb  is  either 
straight  or  everted,  and  it 
is  not  possible  to  rotate  it  inwards,  as  it  is  when  the  bone  is  not  impacted. 
.Sometimes  the  patient  can  lift  the  Hmb  from  the  bed;  walking  even  is 
possible  ;  and  Astley  Cooper  mentions  the  case  of  a  man  who  went  about  for 
four  days  and  passed  inspection  before  the  impaction  gave  way.  Crepitus 
and  undue  mobihty  of  course  are  wanting  ;  while  the  amount  of  pain  and  the 
severity  of  the  shock  naturally  vary  with  the  nature  of  the  accident.  The 
condition  of  the  fascia  lata  on  the  outer  side  of  the  thigh,  whether  it  is  relaxed 
or  not,  is  in  many  cases  the  only  sign  by  which  it  is  possible  to  distinguish 
between  impacted  fracture  of  the  neck  of  the  femur  and  a  severe  contusion 
of  the  hip  in  an  old  or  rheumatic  patient.  Sometimes  even  this  fails,  and 
then^  the  diagnosis  can  only  be  made  by  the  length  of  time  that  it  takes  for 
the  limb  to  recover. 

_  The  important  point  in  these  fractures  is  the  presence  of  impaction.  If 
this  can  be  preserved,  repair  by  bone  is  fairly  certain,  with  the  minimum 
of  deformity ;  if  it  is  broken  down,  in  the  one  case  there  will  be  only  liga- 
mentous union,  perhaps  none  at  all;  in  the  other  the  deformity  and 
shortening  will  almost  certainly  be  increased,  and  the  period  of  confinement 
much  lengthened.  The  limb  must  be  handled  with  the  utmost  care,  and 
any  manipulation  that  is  not  absolutely  necessary  strictly  avoided.  For 
security's  sake  it  should  be  bandaged  to  a  long  splint,  or  if  there  is  any  fear 
of  congestion  of  the  lungs,  fixed  between  sand-bags  with  a  weight  of  two 
or  three  pounds  attached,  not  for  the  purpose  of  keeping  up  extension, 
but  merely  to  prevent  spasmodic  contraction.  In  three  or  four  weeks'  time  a 
Thomas'  sphnt  may  be  appUed  ;  or  the  Hmb  encased  in  a  shield  or  a  spica  ; 
and  the  patient  allowed  to  get  about  on  crutches  with  the  foot  suspended  in 
a  shng.  A  shorter  time  than  this  is  rarely  advisable  :  and  if  the  injury  is 
very  severe,  or  the  patient  corpulent,  it  may  be  extended  with  advantage. 
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The  accident  is  a  serious  one,  the  weight  and  the  leverage  of  the  Hmb  are 
very  great ;  and  it  is  rarely  worth  while  running  any  risk.  The  shortening 
is  easily  compensated  for,  but  if  much  eversion  of  the  limb  is  kft  the 
position  of  the  foot  is  very  awkward. 

Fracture  through  the  trochanter 

Two  forms  of  this  have  been  described,  but  they  are  both  rare.  The  first 
is  merely  a  variety  of  the  fracture  through  the  base  of  the  neck  without 
impaction,  the  line  of  separation  running  obliquely  through  the  trochanter  a 
little  farther  outwards,  so  that  one  half  remains  attached  to  the  head  and 
neck,  the  oilier  to  the  shaft.  The  symptoms  depend 
upon  the  amount  of  displacement,  which,  unless  the  a 
fragments  become  locked  in  some  way,  is  generally  very 
great.  In  one  case  the  injury  closely  simulated  disloca- 
tion  on  to  the  sciatic  notch,  but  the  presence  of  crepitus  |)|| 
and  undue  mobility,  the  results  of  measurement  in  the  m 
flexed  position  of  the  limb,  and  the  absence  of  the  hollow  m 
in  Scarpa's  triangle,  are  sufficiently  characteristic  to  ii 
prevent  serious  difficulty. 

In  the  other  variety  the  trochanter  is  detached  from  fig.  132.— Separation  of 
the  rest  of  the  bone  by  direct  violence.  Several  in-  g^^*^*^.  trochanter  of 
stances  are  on  record,  but,  as  the  patients  were  young, 

in  all  probability  they  were  examples  of  separation  of  the  epiphysis  (fig.  132). 
The  swelling  and  ecchymosis  may  be  so  great  as  to  render  diagnosis  difficult ; 
passive  movement  of  the  joint  is  unimpaired,  though  very  painful ;  crepitus 
can  rarely  be  felt,  owing  to  the  way  in  which  the  trochanter  is  pulled  upwards 
by  the  glutfei  and  the  short  rotators,  and  the  length  of  the  limb  is  unaltered. 
In  one  case  the  broken  surfaces  were  held  together  by  the  fascia,  which  was 
not  torn.  Union,  unless  this  is  preserved,  is  almost  sure  to  be  fibrous,  and 
for  some  time  at  least  there  is  considerable  loss  of  power  over  the  limb. 

Separation  of  the  epiphysis  forming  the  head  of  the  femur  may  occur,  but 
it  has  not  been  proved.  The  symptoms  would  be  the  same  as  those  of  the 
intra-articular  variety. 

Diagnosis. — The  diagnosis  of  fracture  of  the  neck  of  the  femur  must  be 
made  from  sciatic  dislocation,  impaction  of  the  head  of  the  bone  into  the 
floor  of  the  acetabulum,  fracture  of  the  lip  of  the  acetabulum,  and  contusion, 
eppecially  in  cases  of  rheumatoid  arthritis.  If  there  is  the  least  doubt,  the 
examination  should  be  completed  under  an  anfesthetic  ;  to  say  nothing  of 
the  pain,  it  is  almost  impossible  to  manipulate  the  thigh  of  a  muscular 
adult  satisfactorily  unless  the  muscles  are  relaxed. 

1.  Sciatic  dislocation.— Th&  difficulty  is  due  to  the  fact  that  in  this  form 
of  injury  the  Hmb  is  often  almost  straight,  and  retains  (especially  at  first) 
a  very  unusual  degree  of  mobility  ;  and  also  that  the  head  of  the  bone  can 
rarely  be  felt.  Unless,  however,  the  patient  is  very  stout,  an  empty  space 
can  always  be  made  out  in  Scarpa's  triangle  ;'  the  femoral  vessels  can  be  felt 
to  dip  down  suddenly  ;  abduction  of  the  hmb,  when  it  is  flexed  at  a  right 
angle,  is  impossible,  and  the  measurement  of  the  length  of  the  thigh,  when 
the  hip  is  in  this  position,  shows  very  considerable  shortening, 

2.  Impaction  into  the  floor  of  the  acetabidam.— This  is  a  very  rare  acci- 
dent, but  on  several  occasions  the  mistake  has  occurred.    The  injury  is  pro- 
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duced  in  the  same  way  ;  the  violence  is  extreme  and  the  amount  of  bruising 
sufficient  to  conceal  everything.  Movement  may  be  very  free,  probably  owing 
to  the  extent  to  which  the  bone  gives  way.  The  chief  distinction  is  the 
extreme  inward  displacement  of  the  trochanter ;  ia  addition  there  may  be 
signs  of  injury  to  the  innominate  bone  ;  and  it  may  be  possible  to  feel  the 
head  of  the  femur  through  the  rectum  or  vagina. 

3.  Fracture  of  the  lip  of  the  acetabulum. — When  the  upper  and  back  part 
is  chipped  off,  the  head  of  the  bone  slips  out  of  the  cavity,  and  rests  on  the 
dorsum,  almost  in  the  position  of  a  dislocation.  In  one  case  under  my  care 
the  displacement  was  exactly  that  of  a  sciatic  dislocation,  and  was  reduced  as 
such,  but  it  immediately  returned,  and  when  the  limb  was  manipulated  the 
head  of  the  bone  could  be  easily  felt  above  and  behind  the  trochanter. 

4.  Severe  contusions.- — In  these  the  difficulty  is  very  much  greater,  and 
if  the  limb  is  shortened  and  everted  from  old  rheumatoid  arthritis  ;  if  (as  is 
often  the  case)  the  trochanter  is  thickened,  and,  owing  to  the  disappearance 
of  the  articular  cartilage,  there  is  a  certain  amount  of  crepitus  on  movement, 
it  may  be  impossible  to  feel  certain  until  a  sufficient  length  of  time  has 
elapsed  for  the  muscles  to  recover.  The  limb  lies  perfectly  helpless  and 
everted ;  the  muscles  cannot  act  owing  to  the  way  in  which  they  have  been 
bruised,  and  it  is  impossible  to  say  whether  the  whole  of  the  shock  has  been 
expended  on  the  soft  tissues,  or  if  the  bone  has  suffered  too.  Not  improbably 
in  many  of  these  cases  the  neck  is  splintered  on  its  anterior  surface,  though 
it  may  not  actually  be  broken  across.  The  history  is  of  little  service,  suppos- 
ing it  could  be  reUed  upon  ;  the  existence  of  rheumatoid  arthritis  would  not 
in  any  way  preclude  fracture.  The  only  distinguishing  sign  is  the  condition 
of  the  fascia  lata  on  the  outer  side  of  the  thigh  ;  if  the  shortening  is  gradual 
(as  from  disease)  this  is  tense  ;  if  sudden,  it  must  be  relaxed  ;  but  it  must  be 
admitted  that  it  is  not  always  possible,  even  when  the  two  sides  are  compared, 
to  make  certain  of  the  difference. 

At  a  later  period  the  diagnosis  of  contusion  without  fracture  is  occasion- 
ally called  in  question,  owing  to  a  peculiar  alteration  that  takes  place  in  the 
substance  of  the  bone.  It  sometimes  happens  that,  within  a  twelvemonth  of 
an  accident  of  this  kind,  the  neck  of  the  femur  almost  disappears,  the  limb 
becomes  everted  and  shortened  an  inch  or  even  an  inch  and  a  half,  the  muscles 
waste,  the  movements  are  crippled,  and  the  appearance  is  almost  identical 
with  that  left  after  fracture  of  the  neck.  This  is  known  as  interstitial  absorp- 
tion of  the  neck  of  the  femur.  In  many  of  its  features  it  closely  resembles 
rheumatoid  arthritis,  and  it  is  well  known  that  this  sometimes  attacks  a  single 
joint,  almost  to  the  exclusion  of  the  rest,  especially  after  injury ;  but  these 
changes  are  not  unfrequently  met  with  in  young  adults,  who,  at  the  time  at 
least,  show  no  other  sign  of  this  disease ;  and  an  alteration  of  a  somewhat 
similar  character  is  found  occasionally  in  connection  with  other  bones,  the 
humerus,  for  example,  after  fracture.  All  that  can  be  said  is  that  injuries  of 
this  description  are  sometimes  followed  by  profound  alterations  in  the 
nutrition  of  the  part. 

Feactuees  of  the  Shaft  op  the  Femue 

These  ruay  be  caused  by  direct  or  indirect  violence,  or  by  muscular  action, 
and  may  affect  any  part  of  the  bone  from  the  lesser  trochanter  to  the  base  of 
the  condyles.  In  infants  and  children  they  are  transverse  and  usually  sub- 
periosteal ;  in  adults  they  are  more  frequently  obHque,  sometimes  even  spiral. 
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Compound  and  comminuted  fractures  are  not  uncommon,  but  impaction  is 
rare,  except  at  the  lower  extremity. 

Displacement. — The  relative  position  of  the  two  fragments  is  dependent 
mainly  upon  the  direction  of  the  fracture.  When  it  is  transverse  and  the 
periosteum  is  not  torn,  there  is  merely  a  certain  amount  of  angular  bending  ; 
in  all  other  cases  the  lower  part  of  the  limb  rolls  outwards,  from  its  weight, 
until  it  lies  completely  upon  its  outer  side,  and  is  pulled  upwards  towards 
the  trunk  by  the  contraction  of  the  muscles.  There  may  be  as  much  as  three 
or  even  four  inches'  shortening  in  a  muscular  adult.  The  position  of  the 
upper  fragment  is  not  constant ;  it  is  generally  rotated  outwards  to  a  certain 
extent,  especially  if  the  fracture  is  high  up,  by  the  muscles  attached  to  the 
great  trochanter,  but  never  so  far  as  the  lower  one,  and  it  is  usually  flexed 
and  tilted  upwards,  partly  by  the  action  of  the  iliopsoas,  partly  by  the  pressure 
af  the  lower  fragment  against  its  under  surface.  When  the  fracture  is  imme- 
iliately  below  the  lesser  trochanter  I  have  known  it  tilted  to  such  an  extent 
that  the  broken  surface  projected  underneath  the  skin  upon  the  front  of  the 
thigh. 

Symptoms. — The  ordinary  signs  of  fracture  are  well  marked;  the  limb 
is  shortened,  everted,  and  absolutely  helpless ;  undue  mobility  and  crepitus 
are  always  present,  and  there  is  always  extreme  pain  about  the  seat  of  injury. 
Ecchymosis,  however,  owing  to  the  deep  situation  of  the  bone,  often  does  not 
show  itself  for  some  considerable  time,  in  many  cases  not  at  all.  Sometimes 
it  is  difficult  to  make  certain  of  the  exact  position  and  direction  of  the  broken 
ends,  especially  if  they  are  very  oblique,  or  driven  deeply  into  the  substance 
of  the  surrounding  muscles,  and  it  is  never  easy  to  appreciate  the  amount  of 
comminution.  The  soft  tissues  rarely  suffer  to  any  serious  extent  in  simple 
fractures,  except  when  the  injury  is  low  down  in  the  thigh  ;  in  those  that  are 
compound  by  direct  violence,  on  the  other  hand,  they  are  often  hopelessly 
disorgaiiised. 

Union  is  generally  sufficiently  firm  at  the  end  of  three  weeks  to  allow  the 
patient  to  get  about  on  crutches  with  some  fixedfapparatus,  but  no  weiglit 
must  be  placed  upon  the  foot  for  at  least  ten  weeks  from  the  date  of  the 
accident,  and  in  many  instances,  when  the  patient  is  corpulent  or  the  fracture 
oblique,  this  time  may  be  extended  with  advantage.  Except  in  transverse 
fractures,  shortening  to  the  extent  of  half  an  inch  is  so  common,  in  spite  of 
every  precaution,  that  it  must  be  regarded  as  the  rule  ;  sometimes  it  is  even 
worse  than  this,  without  its  being  possible  to  say  that  the  case  has  been 
treated  badly.  Delayed  union  is  not  uncommon,  and  false  joint  may  occur, 
especially  when  the  fragments  are  oblique  or  are  driven  into  the  muscles 
around. 

Treatment.— The  simplest  and  most  useful  method  for  all  ordinary  cases 
is  a  combination  of  Listen's  (fig.  133)  or  Desault's  (fig.  134)  long  splint,  with 
extension  by  means  of  a  weight  attached  to  the  Hmb.  Counter-extension  is 
made,  not  with  a  perineal  band,  which  is  very  apt  to  gall  the  patient,  and  in 
women  is  peculiarly  objectionable,  but  by  raising  the  foot  of  the  bed,  so  that 
the  body  lies  on  an  inclined  plane.  The  splint  must  be  sufficiently  long  to 
I'each  from  the  axilla  to  below  the  foot,  the  outer  malleolus  fitting  into  the 
hollow  made  to  receive  it,  and  sufficiently  broad  to  be  really  on  a  level  with 
the  thigh  ;  in  cases  in  which  the  hips  are  prominent,  the  padding  must  be 
especially  thick  or  the  patient  cannot  lie  straight.fand  there  should  always 
be  a  cross-bar  screwed  to  the  under  surface  at  the  lower  end,  to  serve  the 
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double  purpose  of  raising  the  heel  well  off  the  bed,  and  of  preventing  any 
rotation  of  the  limb.  A  flannel  bandage  is  first  placed  round  the  foot  and 
the  lower  part  of  the  calf ;  and  then  a  piece  of  strapping  two  inches  and  a 
half  wide,  and  twice  the  length  of  the  distance  from  just  above  the  patient's 
knee  to  six  inches  below  the  sole,  is  fastened  to  the  limb,  so  that  the  two 

ends  lie  one  on  each  side,  and  the 
loop  projects  below  the  foot.    If  the 
strips  are  arranged  obliquely,  the 
outer  end  winding  round  the  limb 
towards  the  posterior  surface,  and 
the  inner  to  the  anterior,  the  exten- 
sion helps,  as  soon  as  the  weight  is 
on,  to  correct  the  eversion  of  the 
limb.    Transverse  strips  are  then 
placed  round  the  limb  to  hold  this 
in  position,  the  centre  of  each  cor- 
responding to  the  posterior  surface 
of  the  leg  and  the  ends  crossing 
obliquely  in  front,  until  the  whole 
is  covered  in  from  the  middle  of  the 
calf  to  the  condyles  of  the  femur. 
i  The  loop  is  held  open  with  a  wooden 
I  stirrup,  which  is  perforated  in  the 
»  centre  to  allow  of  a   cord  being 
I  passed  through,  and  is  wide  enough 
^  to  prevent  any  pressure  upon  the 
I   malleoli ;  and  the  weight  suspended 
I  from  the  other  end  of  the  cord  by 
5  imeans  of  a  pulley  at  the  foot  of  the 
bed.     The  amount  depends  upon 
the  degree  of  shortening  and  the 
strength  of  the  muscles,  but  eight 
or  ten  pounds  are  usually  sufficient 
(fig.  135). 

If  the  patient  is  under  an  anfes- 
thetic  the  splint  may  be  bandaged 
on  at  once ;  in  other  cases  it  is 
sometimes  advantageous  to  wait 
until  the  next  day,  when  the  frag- 
ments have  resumed  their  normal 
situation  ;  the  part  in  the  meantime 
is  kept  steady  by  means  of  sand- 
bags. The  long  splint  is  fastened 
to  the  outer  side  of  the  limb,  from 
.  the  foot  to  above  the  knee,  beginning 

with  fagure-of-eight  turns,  wide  enough  to  pass  through  the  notches  at  the 
lower  end  of  the  splint,  and  to  come  well  above  the  ankle  ;  if  any  pressure 
tails  upon  the  back  of  the  heel,  a  sore  is  sure  to  form.  In  fractures  near  the 
middle  ol  the  shalt  it  is  advisable  to  place  a  splint  behind  the  limb  to  maintain 
tlie  natural  arch  of  the  bone  ;  the  inner  and  anterior  surfaces  may  be  covered 
with  ielt  or  with  Gooch's  splint,  cut  to  fit  the  part,  and  fastened  on  with 
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straps  and  buckles  (fig.  13G).  In  other  cases  it  is  sufficient  to  carry  the 
)andage  up  from  the  knee  over  the  seat  of  fracture.  In  bandaging  a  frae- 
ured  femur  the  turns  should  be  carried  from  the  outer  side  over  the  front 
)f  the  limb  down  the  inner  one,  as  this  is  of  considerable  help  in  correcting 
he  aversion.  Finally  the  splint  must  be  secured  round  the  waist,  either  by 
neans  of  a  broad  bandage,  or  a  belt  provided  with  straps  and  buckles,  and  the 
)andages  starched. 

Liston's  splint  is  made  of  wood  four  inches  wide,  and  half  an  inch  thicks 


Fig.  135. — Mode  of  applying  stirrup  for  weiglit-exteusioii. 

long  enough  to  reach  from  the  axilla  to  six  inches  below  the  foot.  The 
upper  end  is  perforated  for  the  attachment  of  a  perinatal  band  ;  the  lower 
notched,  so  as  to  afford  a  better  grip  for  the  bandage.  Desault's  differs  in 
having  a  foot-piece  to  fit  on  the  outer  side,  in  being  hollowed  out,  and  in 
being  much  wider  at  the  upper  end  than  at  the  lower. 

At  the  end  of  a  fortnight  or  three  weeks,  according  to  the  age  of  the 
patient  and  th(3  direction  of  the  fracture,  this  may  be  replaced,  either  by  a 
fixed  apparatus  of  gum  and  chalk,  a  starched  bandage  with  longitudinal  strips 
of  torn  pasteboard,  or,  better  still,  by  a  Thomas'  knee-splint.  This  consists 
of  a  well-padded  circle,  fitted  obliquely  round  the  thigh  as  high  up  as  it  will 
go,  two  straight  rods  coming  down  from  this,  one  on  each  side  of  the  limb,, 
and  a  small  patten  at  the  bottom,  below  the  foot,  to  connect  them  together. 
If  the  stirrup  has  been  well  applied  the  long  splint  can  be  removed,  a  Thomas' 
spHnt  fitted  on,  the  weight  cut  off,  and  the  cord  fastened  to  the  patten  at 
the  bottom  without  disturbing  the  limb  in  the  least  (fig.  137).    In  most 
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Fig.  136.— Liston's  splint  applied  with  Goocli's.  round  seat  of  fracture. 

instances  it  is  advantageous  to  replace  the  cord  by  an  elastic  band,  so  as 
?till  to  keep  up  a  certain  degree  of  extension,  or  the  sides  of  the  splmt  may 
made  so  that  the  length  can  be  altered  at  will.  Anterior  and  posterior 
vooden  or  felt  splints  are  necessary  to  protect  the  seat  of  injury,  and  the  leg 
lud  thigh  must  be  firmly  bandaged  to  the  side  rods.    As  soon  as  this  is 
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secure  the  patient  may  be  allowed  to  get  about  upon  crutches,  with  a  patten 
under  the  opposite  foot ;  but,  though  the  whole  of  the  weight  would  be 
transmitted  directly  from  the  pelvis  to  the  ground,  it  is  not  advisable  to  let 
him  rest  upon  the  splint  patten  for  some  weeks  longer  ;  the  leg  should  hang 
from  the  hip-joint  as  a  mere  appendage.  In  some  cases  Thomas'  splint  is 
used  from  the  first,  but  it  is  difficult  to  obtain  the  requisite  amount  of 
extension  without  galling  the  patient ;  after  being  kept  steadily  on  the 
stretch  for  two  or  three  weeks,  the  tendency  to  contract  on  the  part  of  the 
muscles  is  very  much  diminished. 

In  fractures  below  the  trochanters  another  plan  must  be  adopted. 
Extension  in  a  straight  line  does  not  in  any  way  correct  the  deformity,  and 
as  it  is  impossible  to  influence  the  upper  fragment  materially,  the  lower 

must  be  adjusted  to  it.  This  is  accomplished, 
either  by  laying  the  patient  upon  the  injured 
side,  and  flexing  the  thigh  upon  the  ab- 
domen as  recommended  by  Pott,  or  by 
making  use  of  a  double-inclined  plane.  The 
latter  is  the  more  comfortable  :  the  patient 
can  be  propped  up  in  bed  so  as  to  relax  the 
iliopsoas  still  more,  and  there  is  less  risk  of 


Fig.  138.— Badly  united  fracture  of  femur. 


Fig.  137. — Thomas'  brace  splint  with 
stirrup-extension.  The  anterior  and 
posterior  splints  on  tlie  thigh  and 
the  bandaging  are  not  represented. 

bed-sores.  A  Maclntyre  splint  answers  better  still,  and  is  less  cumbersome. 
Whichever  plan  is  adopted,  extension  is  made  from  the  lower  half  of  the 
thigh  by  means  of  a  stirrup  and  a  weight  suspended  over  a  pulley  at  a 
convenient  angle  (fig.  139). 

In  cases  in  which  there  is  a  wound  on  the  posterior  surface,  or  the  hip  or 
knee  is  ankylosed  in  an  awkward  position,  an  anterior  splint,  either  Hodgen's 
or  Nathan  Smith's,  may  be  used.  The  former  of  these  consists  of  two  parallel 
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metal  rods,  long  eaiough  to  reach  from  the  groin  to  below  the  foot,  held  apart 
from  each  other  by  cross-bars.  The  limb  is  suspended  from  between  these 
by  cotton  sackmg,  or  broad  strips  of  flannel,  so  that  it  rests  and  makes' a 
bed  for  Itself  m  a  kmd  of  trough  (fig.  140).  The  foot  is  fixed  by  a  stu.-up 
to  the  cross-bar  at  the  end,  and  the  whole  is  slung  from  a  pole  over  the 


Fig.  139.-Mclnt.yre  splint  witJi  weiglit-extension  from  tlie  knee  in  fracture  of  the  femur 

below  the  trochanter. 

bed  at  such  an  angle  that  a  certain  amount  of  extension  is  kept  up,  the 
weigm  ot  the  body  acting  as  a  counter-extending  force.    The  knee-joint 
mus   be  kept  nearly  straight.    Nathan  Smith's   is  either  formed  of  a 
smnlar  ramcwork  with  the  rods  closer  together,  or  of  a  single  flat  median 
oai.    iiie  hmb  is  bandaged  directly  to  its  under  surface,  so  that  it  must 
be  bent  to  fit  accurately,  and  then  it  is  suspended 
in  the  same  way.     When  properly  adjusted  these 
splints   are   exceedingly  comfortable,  but   they  are 
very   diflicult    to    arrange    (suspending  hooks 
should  be  made  so  that  they  can  be  fixed  at 
any  point)  ;    they  do   not   secure  the 
same  degree  of  immobility,  or  main- 
tain extension  so  well,  and  it  is 
very  difficult  to  prevent  ever- 
sion  with  them. 


Fig.  140. — Dr.  J.  Hodgen's  suspension  splint,  as  used  at  Guy's. 


Transverse  fractures  of  the  shaft  in  children  may  be  treated  in  various 
ways.    Li  very  young  infants,  where  the  thick  periosteum  is  probably  intact 
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all  round,  it  is  sufficient  in  many  cases  merely  to  lay  the  child  upon  a  pillow 
on  its  injured  side,  with  the  hip  and  knee  flexed.  As  a 
rule  they  lie  remarkably  quiet,  and  though  the  bone  may 
not  be  perfectly  straight,  the  angle  is  so  slight,  and  the 
subsequent  changes  so  rapid  and  extensive,  that  in  a  year 
or  two  it  is  scarcely  perceptible.  Union  is  fairly  firm  in 
ten  days  or  a  fortnight.  In  those  a  little  older,  vertical 
suspension  of  both  legs  is  more  satisfactory :  a  miniature 
stirrup  is  fastened  on  to  each  in  the  ordinary  way ;  the 
cords  are  passed  over  two  pulleys  attached  to  a  cradle  or 
a  horizontal  bar  over  the  child's  body,  and  a  weight  is 
suspended  from  each  just  sufficient  to  keep  the  leg  straight 
in  a  vertical  position.  A  starched  bandage  is  then  placed 
round  the  thigh.  The  child  soon  becomes  accustomed  to 
the  constraint,  and  the  bandages  remain  dry  and  clean 
to  the  last.  Bryant's  splint,  which  is  made  of  two  long 
ones,  one  on  either  side  of  the  body,  connected  together 
by  an  arch  over  the  trunk,  and  a  bar  below  the  feet,  is 
especially  useful  in  the  case  of  older  children.  Extension  can  be  applied  by 
a  weight  to  the  injured  leg ;  it  is  impossible  for  the  child  to  twist  its  body 
round,  and  the  limbs  are  kept  exactly  parallel. 


Fig.  141.— Plaster 
bandages  and 
vertical  exten- 
sion for  fracture 
of  femur  in  an 
infant. 


Fractuees  of  the  Lower  Extremity 
OP  THE  Femur 

These  may  be  classified  in  the  same  way 
as  fractures  of  the  lower  extremity  of  the 
humerus.  The  bone  may  be  broken  across 
altogether  above  the  knee-joint,  supra- 
condyloid  ;  in  addition  to  this  the  lower 
extremity  may  be  split  vertically  in  two,  by  the 
wedge-like  action  of  the  patella,  T-shaped; 
one  or  other  condyle  may  be  detached ;  or 
the  epiphysis  may  be  separated.  Impacted 
fractures  are  not  uncommon,  the  lower  end 
of  the  upper  fragment  being  driven  into  the 
cancellous  tissue  of  the  other  with  sufficient 
force  to  become  fixed  in  it,  but  not  sufficient 
to  break  it  into  pieces.  The  lower  end  of  the 
femur  may  be  split  vertically  by  the  impact 
of  the  patella,  without  any  transverse  sepa- 
ration (fig.  142). 

Siqira-condyloid  and  T-shaped 

These  may  be  produced  by  direct  or  in- 
direct violence  ;  in  the  latter  case  the  bone 
gives  way  at  the  junction  of  the  compact 
tissue  of  the  shaft  with  the  expanded  lower 
extremity  ;  impaction  is  not  unusual ;  and, 
if  the  force  is  very  severe,  the  lower  fragment  is  spht  into  two  (or  even 
more  pieces),  the  h'acture  assumes  a  T-shape,  and  the  knee-joint  is  opened 


Fig.  142. — Shaft  and  epiphysis  of 
femur  separated  by  maceration.  The 
epiphysis  had  been  split  in  two  about 
a  year  before  the  limb  was  removed, 
and  union  across  the  epiphysial  line 
was  osseoi's. 
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up.  In  the  supra-condyloid  form  there  is  pecuUar  danger  from  the  position 
of  the  popHteal  vessels.  The  fracture  is  generally  oblique  from  above  down- 
wards and  forwards  ;  the  gastrocnemius,  pulling  on  the  lower  fragment,  causes 
it  to  rotate  ;  the  fractured  surface  is  directed  backwards,  the  normal  anterior 
one  upwards ;  and  if  any  extension  is  made  upon  the  leg  the  vessels  are 
almost  certain  to  be  compressed,  perhaps  even  torn. 

The  same  thing  occurs  when  the  displacement  is  in  the  opposite  direc- 
tion, if  the  lower  end  of  the  upper  fragment  comes  in  contact  with  the 
artery  (fig.  143).  The  synovial  membrane  of  the  knee-joint  may  be  torn 
under  the  quadriceps  tendon  so  as  to  communicate 
with  the  fracture,  even  when  there  is  no  vertical 
fissure  running  down. 

Signs. — Shortening,  deformity,  pain,  and 
swelling  are  so  conspicuous  that,  even  if  the 
fragments  are  impacted,  there  is  little  difficulty 
in  the  diagnosis.  If  they  remain  loose,  crepitus 
and  undue  mobility  are  present  as  well.  When 
the  knee-joint  is  involved  the  synovial  cavity 
becomes  distended  with  blood  ;  if  the  condyles 
are  separated,  they  can  be  made  to  work  back- 
wards and  forwards  upon  each  other,  by  pressing 
on  them  alternately  ;  and  there  is  an  increase  in 
the  transverse  measurement  of  the  part.  When 
the  popliteal  artery  is  torn,  or  Avounded,  an 
immense  swelling  forms  with  great  rapidity  in 
the  popliteal  space,  filling  it  up  completely,  and 
the  limb  becomes  cold  and  pulseless ;  if  it  is 
merely  pressed  upon,  the  temperature  of  the  limb 
falls  more  gradually,  but  in  spite  of  the  collateral 
circulation,  the  same  result  generally  ensues. 

Treatment. — This  depends  to  a  great  extent 
upon  the  direction  of  the  fracture  and  the  amount 
of  injury  done  to  the  knee-joint.  Shortening  is 
very  common,  unless  the  fracture  is  transverse, 
and  nearly  always  there  is  some  impairment  of 

movement,  partly  owing  to  the  difficulty  of  restoring  exactly  the  outline  of 
the  articular  surfaces,  partly  from  the  formation  of  adhesions.  The  condition 
of  the  posterior  tibial  artery  requires  even  more  than  ordinary  attention. 
Liston's  long  splint  and  weight  extension  from  the  leg  may  be  used,  if  the 
upper  fragment  has  a  tendency  to  backward  displacement :  in  all  other  cases 
either  the  limb  must  be  placed  on  a  double  inclined  plane  (or  a  Mclntyre 
sphnt)  or  the  tendo  Achillis  must  be  divided.  The  latter  is  preferable,_as, 
owing  to  the  small  size  of  the  lower  fragment  of  bone,  it  is  almost  impossible 
to  make  satisfactory  extension  from  it  with  the  knee  flexed.  If  the  knce-jomt 
is  involved,  the  distension  of  the  synovial  sac  must  be  reduced  as  soon  as 
possible  by  cold,  pressure,  and  even  aspiration,  though  this  should  only  be 
resorted  to  when  the  case  is  really  urgent.  Then  the  fragments  must  be 
replaced  by  manipulation,  and  fixed  by  pressure,  taking  care  to  cover  them 
with  a  thick  even  layer  of  cotton-wool.  Passive  motion  of  the  joint  should 
be  commenced  not  later  than  the  end  of  the  fourth  week.  If  the  popliteal 
artery  is  wounded,  an  attempt  may  be  made  to  secure  the  two  ends  by 


FiCi.  113. — Fracture  of  lower  end 
of  femur  witli  displacement  of 
upper  fragment  backwards. 
About  a  year  after  the  accident 
the  projecting  end  wore  a  hole 
in  the  popliteal  artery,  and 
gave  rise  to  an  arterial  ha^na- 
toma. 
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ligature ;  but  very  often  the  vein  is  injured  as  well,  or  the  fracture  com- 
municates with  the  joint,  and  either  gangrene  sets  in  or  the  knee  is. 
disorganised  to  such  an  extent  that  the  limb  has  to  be  amputated. 

Separation  of  a  Condyle 

It  occasionally  happens  as  a  result  of  direct  violence,  or  even  it  is  said, 
from  forcible  rotation,  that  one  of  the  condyles  is  detached  from  the  rest  of 
the  bone  without  the  shaft  being  broken  across.  The  symptoms  depend 
upon  the  amount  of  comminution  ;  the  joint  becomes  distended  with  blood, 
generally  at  once,  but  in  one  case  under  my  care  this  was  not  marked  in  degree 
for  several  hours  ;  the  length  of  the  limb  is  not  altered  ;  pain  on  pressure  is 
very  great ;  and  crepitus  and  undue  mobility  are  usually  distinct.  A  fixed 
bandage,  with  a  thick  layer  of  cotton-wool  over  the  joint,  should  be  applied 
as  soon  as  the  fragments  can  be  manipulated  into  position ;  but  as  absorp- 
tion proceeds  it  will  probably  require  to  be  replaced  in  the  course  of  a  few 
days.    Passive  motion  should  be  commenced  not  later  than  the  third  week. 

Separation  of  the  lower  epiphysis  is  not  an  uncommon  form  of  accident ; 
it  can  only  occur  under  twenty  yeai's  of  age,  and  is  rarely  met  with  over 
sixteen.  Generally  speaking  it  is  produced  by  indirect  violence,  forcible 
wrenching  or  twisting,  but  it  may  be  caused  by  direct.  The  knee-joint  is 
almost  certain  to  be  involved,  though  it  is  anatomically  possible  to  separate 
the  epiphysis  without  opening  the  synovial  membrane.  The  symptoms  are 
almost  the  same  as  those  of  the  supra-condyloid  variety,  from  which  it  can 
only  be  distinguished  by  the  age  of  the  patient,  the  absence  of  true  crepitus, 
and  the  position  of  the  adductor  tubercle.  The  displacement  and  the  treat- 
ment are  the  same,  though  owing  to  the  concave  shape  of  the  upper  surface 
of  the  epiphysis  there  is  not  the  same  tendency  to  backward  rotation  of  the 
lower  fragment. 

Compound  Fkactuees  of  the  Femuk 

These  may  occur  either  froni  direct  or  indirect  violence.  The  latter  are 
not  common,  partly  because  the  bone  is  situated  at  such  a  depth,  partly 
because  it  is  so  impossible  for  a  patient  with  a  broken  thigh  to  try  to  stand : 
most  of  them  occur  at  or  near  the  lower  third,  and  frequently  they  involve 
the  knee-joint. 

When  they  are  due  to  direct  violence,  the  injury  to  the  soft  parts  is 
generally  so  extreme  that  there  can  be  but  little  hope  of  saving  the  Hmb, 
especially  as  the  skin  is  not  unfrequently  destroyed  far  above  the  point  at 
which  the  bone  is  crushed.  The  only  question  is  when  amputation  should 
be  performed.  In  the  case  of  the  upper  part  of  the  femur,  this  operation, 
when  primary,  affords  so  little  hope,  that,  unless  in  exceptional  instances,  it 
is  practically  abandoned  :  haemorrhage  must  be  checked,  not  merely  that 
from  the  main  artery,  which  seldom  bleeds,  but  the  capillary  oozing,  for  this, 
though  almost  imperceptible  at  any  given  moment,  is  very  serious  from 
its  persistence ;  putrefaction  must  be  prevented,  especially  in  the  region  of 
the  bone,  where  it  is  exceedingly  prone  to  occur  ;  and  every  effort  must 
be  made  to  restore  the  patient's  temperature  and  tide  him  over  the  shock.. 
"When  reaction  has  fully  set  in  the  mangled  part  may  be  removed  and 
the  stump  trimmed  without  so  much  risk.  If  the  injury  involves  the 
lower  half,  amputation  may  be  performed  as  soon  as  the  patient  is  in  a  fit 
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state  to  bear  it ;  but,  unless  it  is  done  immediately  after  the  accident,  so  that 
the  operation  is  really  primary,  it  is  better  to  treat  the  case  in  the  same  way  as 
a  fracture  of  the  upper  half,  and  wait  till  the  second  or  even  the  third  day. 

In  fractures  that  are  compound  by  indirect  violence  the  prospect  is  much 
better,  and  even  when  the  knee-joint  is  involved  the  limb  can  usually  be 
saved.  The  treatment  must  be  guided  by  the  age  and  constitution  of 
the  patient  and  by  the  nature  of  the  injury.  A  mere  puncture  may  be 
dusted  over  with  iodoform  and  sealed  beneath  an  absorbent  dressing,  the 
wound  and  the  bone,  if  it  protnided,  having  first  been  thoroughly  cleansed 
with  corrosive  sublimate  or  some  other  antiseptic.  A  larger  opening  should 
be  carefully  explored  with  the  finger,  washed  out  to  its  utmost  recesses,  and 
either  drained  with  counter-openings  or  left  gaping  to  a  certain  extent.  If 
the  bone  is  comminuted,  any  loose  splinters  may  be  removed ;  and  if  the 
fragments'  are  much  displaced  they  may  be  sutured  together,  but  this  is 
rarely  possible  in  the  case  of  the  femur  without  enlarging  the  opening  very 
considerably.  Wound  of  the  femoral  artery  does  not  of  itself  require 
amputation  in  a  case  of  compound  fracture  ;  injury  to  the  vein  appears  to 
be  more  serious. 

The  same  line  of  treatment  must  be  pursued  when  the  fracture  extends 
into  the  knee-joint ;  but  it  must  not  be  forgotten  that,  though  the  opening 
on  the  surface  may  be  small,  the  real  size  of  the  wound  is  equal  to  that  of 
the  synovial  membrane.  Every  eti'ort  must  be  made  to  prevent  inflamma- 
tion :  the  part  itself  must  be  thoroughly  cleansed  ;  the  wound,  if  more  than 
a  puncture,  washed  out  from  the  bottom  with  an  antiseptic  and  drained  ; 
the  limb  placed  upon  a  Maclntyre  splint ;  cold  and  gentle  pressure  applied 
to  the  joint ;  and  an  ice-bag  laid  upon  the  femoral  artery  if  there  is  the  least 
sign  of  heat  in  the  limb.  If,  in  spite  of  these  precautions,  the  joint  swells  up 
and  becomes  tense,  and  if  the  skin  over  it  becomes  red  and  axlematous, 
and  the  patient's  temperature  begins  to  rise,  free  incision  should  be  made 
on  each  side  into  the  joint,  and  thorough  drainage  carried  out.  Even  then 
the  articulation  may  recover,  though  suppuration,  with  destruction  of  the 
cartilages  and  ankylosis,  is  a  more  probable  result ;  and  secondary  amputation 
may  be  required  to  prevent  the  patient  sinking  from  exhaustion. 


FKACTUEES  OF  THE  PATELLA 

These  are  nearly  always  the  result  of  muscular  action  ;  occasionally  they 
are  produced  by  direct  violence.  In  the  former  case  the  line  of  separation 
is  always  transverse,  though  it  may 
run  across  any  part  of  the  bone  ;  the 
fascia  is  torn  to  a  greater  or  less  extent ; 
the  amount  of  separation  is  generally 
considerable  ;  and  union  by  bone  is  the 
exception,  not  the  rule.  In  the  latter 
the  fracture  may  be  stellate,  vertical, 
transverse,  or  comminuted  ;  the  fascia 
overing  it  and  attached  to  the  sides 
IS  not  torn ;     the  amount  of  sepa- 

ation  between  the  fragments  is  not  exceptional,  and  union  nearly  always 
takes  place  by  bone  (figs.  144  and  145). 


Pig.  145. 
and  stellate  fractures  of  patella. 
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Fkactuee  by  Muscular  Action 


The  frequency  with  which  this  takes  place  is  accounted  for  by  the 
anatomical  relation  of  the  part.  When  the  knee  is  flexed,  the  lower  half 
of  the  patella  rests  upon  the  prominent  portion  of  the  condyles  of  the  femur, 
the  upper  is  entirely  unsupported,  and  the  plane  of  the  bone  is  almost  at  right 
angles  to  the  direction  of  the  quadriceps.  If  this  muscle  suddenly  contracts 
the  whole  of  the  strain  falls  upon  one  spot,  and  the  bone  gives  way  just  as 
when  a  stick  is  snapped  across  the  knee.  The  patient  is  conscious  of  some- 
thing breaking  before  he  falls,  and  it  sometimes  happens  that,  in  the  desperate 
effort  to  save  himself,  the  other  patella  snaps  across  as  well.  I  have  known 
this  occur  to  a  man  in  the  first  stride  of  a  race. 

Displacement. — The  amount  is  very  variable,  and  depends  upon  the 
laceration  of  the  fascia  ;  if  this  does  not  give  way  there  is  no  separation.  At 
the  first  instant  it  is  caused  by  muscular  contraction,  and  it  is  often  made 
worse  by  attempts  to  stand  or  walk.  Afterwards  the  broken  surfaces  are 
forced  asunder  by  the  effusion  into  the  jomt,  and  the  separation  is  kept  up 
by  clotting  of  the  blood  in  between,  or  by  tilting  of  the  fragments  owing  to 
the  insertion  of  the  tendon  into  the  edge  of  the  anterior  surface  of  the  bone  ; 

or  by  shreds  of  fascia  and  sometimes 
even  the  skin  being  driven  down  into 
the  gap.  In  old  cases  the  upper 
fragment  is  often  practically  immov- 
able, either  because  it  is  fixed  to 
the  femur  or  because  the  muscular 
substance   of  the  quadriceps  has 


4  i 
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Fig.  146.— Section  through  knee  after  fracture 
of  patella,  showing  displacement. 


Fig.  147. — Knee  in  a  case  of  fractured 
patella. 


undergone  degeneration.  The  outer  edge  of  the  patella  is  longer  than  the 
inner,  so  that  when  the  two  fragments  are  brought  together  they  do  not 
meet  on  the  inner  side,  and  in  cases  of  fibrous  union  the  inner  part  is 
usually  longer  than  the  outer  (fig.  147). 

Symptoms.— There  is  rarely  any  difficulty  in  the  diagnosis,  though 
occasionally  when  there  is  a  thickening  in  the  bursa  over  the  bone,  or 
extravasation  of  blood  into  the  periosteum,  a  deceptive  transverse  depression 
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may  be  felt.  As  a  rule  there  is  wide  separation,  the  fragments  are  distinct 
and  can  be  moved  from  side  to  side,  or  one  can  be  tilted  by  direct  pressure 
without  the  other ;  swelling  sets  in  at  once  and  assumes  the  shape  of  the 
synovial  membrane  of  the  joint ;  crepitus,  of  course,  is  not  present  unless 
the  upper  fragment  can  be  pressed  down  and  brought  into  contact  with  the 
lower  ;  the  loss  of  power  over  the  quadriceps  is  complete  in  proportion  to 
the  separation  of  the  fragments  and  the  tearing  of  the  fascia  ;  in  a  very  few 
instances  the  patient  has  been  able  to  raise  and  extend  the  limb. 

Prognosis. — Union  may  take  place  by  bone,  though  this  is  rare,  or  by 
fibrous  tissue,  the  broken  surfaces  being  united  directly  to  each  other  face 
to  face ;  or  there  is  no  true  union  at  all,  but  merely  a  thickened  layer  of 
fascia  passing  over  the  anterior  surface  of  the  fragments  from  one  to  the 
other.  In  no  case  does  the  quadriceps,  especially  that  part  of  the  vastus 
internus  just  above  the  knee-joint,  completely  recover.  If  there  is  good 
fibrous  union,  with  not  more  than  half  an  inch  interval,  the  use  and  the 
strength  of  the  limb  are  scarcely  impaired  ;  when  the  fascia  is  the  only  uniting 
medium,  though  the  interval  may  be  small  at  first,  it  is  sure  to  elongate,  until 
it  may  be  as  much  as  five  and  even  six  inches  (figs.  148  and  149). 

Flexion  is  permanently  impaired  in  many  cases ;  in  a  few  the  knee  re- 
mains quite  stiff,  and  occasionally  the  upper  fragment  becomes  attached  to  the 
femur. 

As  vertical  fractures  almost  invariably  unite  by  bone,  and  as  in  some  few 
cases  the  amount  of  callus  thrown  out  is  so  great  as  to  interfere  with  the 


Fig.  148. — Osseous  union  of  transverse  frao-         „  t^.,  ■       c  J.^  j 

ture  of  patella.     Prom  a  subject  in  the  149.-Fibrous  union  of  the  correspond- 

dissecting  room.    There  was  no  scar  visible  °"       opposite  side, 

on  the  skin. 

gliding  of  the  patella  on  the  femur,  it  is  clear  that  the  failure  of  union 
is  due  mainly  to  the  fragments  not  being  in  contact — they  are  kept  apart 
eitlier  by  the  effusion,  or  by  being  tilted,  or  by  the  fascia  being  pressed  down 
between  them  and  entangled  by  the  broken  surfaces  ;  and  the  amount  of 
callus  formed  is  not  sufficient  to  bridge  the  interval ;  none  is  tlu'own  out  by 
the  articular  surface,  and  very  little  by  the  cutaneous. 

Treatment.— Where  the  effusion  is  only  slight,  and  the  fascia^  at  the 
sides  of  the  patella  is  not  torn,  there  is  little  difficulty  in  maintaining  the 
fragments  in  contact,  especially  if  they  are  of  equal  size.  The  knee  must 
be  kept  straight  on  an  inclined  plane,  the  hip  slightly  bent,  and  the  whole 
limb  encased  in  a  starch  bandage,  carried  in  figure-of-eight  turns  over  the 
knee  right  up  to  the  groin.  A  short  back  splint  or  a  firm  pad  in  the  popli- 
teal space  is  advisable  to  make  it  more  secure.  The  effusion  rapidly  becomes 
absorbed,  the  fragments  are  drawn  together  "by  the  bandage,  the  amount  of 
tilting  is  very  sliglit,  and  the  even  pressure  round  the  quadriceps  checks  any 
tendency  to  spasmodic  contraction.  No  lateral  movement  of  any  kmd  should 
be  allowed  for  at  least  six  weeks,  even  to  test  the  degree  of  union  ;  little  bony 
spicules  are  occasionally  found  shooting  through  the  lymph  from  one 
fractured  surface  to  the  other,  and  all  of  these  would  be  broken  off  at  once. 
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In  the  majority  of  instances,  however,  something  more  than  this  is 
required.  Every  effort  must  be  made  to  get  rid  of  the  effusion  as  soon  as 
possible  ;  not  only  does  it  force  the  two  fragments  apart,  but  it  stretches  the 
membrane,  and  makes  it  thick  and  stiff,  so  tliat  it  interferes  with  the  freedom 
of  movement  afterwards.  Cold  is  of  great  service  at  first,  but  it  can  only 
check  exudation,  not  assist  absorption  ;  pressure  properly  applied  over  a  thick 
layer  of  cotton-wool  is  much  more  effectual ;  but  if  at  the  end  of  three  days 
there  is  much  left,  the  joint  should  be  aspirated.  It  is  true  that,  unless 
proper  precautions  are  ta.ken,  this  proceeding  is  attended  with  a  certain 
amount  of  risk ;  and  that  sometimes  it  is  impossible,  owing  to  the  density 
of  the  coagula,  to  empty  the  articulation  completely  ;  but  many  of  the  cases 
obstinately  resist  for  such  a  length  of  time  that  nothing  else  is  of  any  avail. 
The  opening,  which  is  best  made  above  and  to  the  inner  side  of  the  patella, 
should  be  valvular,  and  if  a  cannula  is  used  it  should  be  cleaned  well  first 
by  boiling  it  in  a  solution  of  caustic  potash. 

Sometimes  after  this  is  done  the  fragments  come  into  apposition  almost 
of  themselves  ;  more  often  something  further  is  required  to  bring  them 
together.  The  simplest  apparatus  is  a  back  splint,  rather  wider  than  the 
limb,  and  hollowed  out  to  fit  the  knee.  Two  hooks  are  screwed  into  each 
side  about  eight  inches  apart,  one  above  the  joint,  the  other  below ;  and  two 
elastic  bands  are  fastened  to  these,  so  as  to  loop  over  the  limb  in  a  figure-of- 
eight.  The  lower  one  passes  above  the  patella,  and  tends  to  draw  the  upper 
fragment  down;  the  upper  one,  crossing  this,  catches  the  ligamentum 
patellae  and  forms  a  fixed  point.  The  skin,  which  is  very  freely  movable  over 
the  knee,  should  be  stretched  away  from  the  seat  of  fracture  as  far  as  possible 
before  this  is  applied,  or  it  may  be  forced  down  between  the  broken  surfaces. 
The  chief  disadvantage  is  the  hability  to  tilting  of  the  fragments. 

A  better  plan  is  to  mould  a  piece  of  thin  poroplastic  felt  or  thick  mole- 
skin over  the  front  of  the  thigh,  cutting  it  out  so  as  to  fit  round  the  upper 


.     Fig.  150.— Tmnsvei-se  fracture  of  patella  treated  by  extension  from  a  poroplastic  shield. 

margm  of  the  patella,  and  leaving  on  either  side  a  loop  or  a  projection  to 
which  an  elastic  band  can  be  attached.  The  hmb  should  be  fixed  in  a 
Maclntyre  or  a  Thomas'  knee  splint,  and  the  elastic  bands  drawn  down,  one 
on  each  side,  and  secured  to  the  foot-piece.  At  the  same  time  a  strip  of  bandage 
or  plaster  must  be  carried  over  the  upper  h-agment  to  prevent  it  rising.  At 
the  end  of  a  fortnight  or  three  weeks  the  whole  limb  may  be  encased  in  a 
fixed  apparatus  and  the  patient  allowed  to  get  about  on  crutches  (fig.  150). 

it  due  precautions  are  taken,  Malgaigne's  hooks  may  be  used  with  a  fair 
degree  of  safety  (fig.  151) ;  and,  so  far  as  mechanical  reasons  are  concerned. 
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nothing  can  answer  better,  especially  if  the  instrument  is  divided  longitudin- 
ally, so  that  there  are  two  halves,  right  and  left,  which  can  be  screwed  up 
separately.  The  limb  must  be  secured  to  a  back  sphnt,  so  as  to  keep  it  at 
perfect  rest  in  complete  extension ;  the  fi.-agments  must  be  brought  down  to 
their  definite  position  ;  and  a  minute  puncture  made  with  a 
sharp-pointed  scalpel  at  the  spot  the  hooks  are  intended  to 
penetrate.  The  two  upper  sliould  be  carried  right  down  to 
the  bone,  and,  as  suggested  by  Treves,  may  be  made  use  of 
to  evacuate  the  fluid  from  the  joint ;  the  lower  do  not  involve 
the  synovial  membrane.  Then  the  hooks  are  inserted,  the 
lower  ones  being  fixed  first,  and  screwed  up  until  everything 
is  in  position.  If  there  is  any  tendency  on  the  part  of  the 
upper  fragment  to  ride  forward,  it  may  be  checked  by  carry- 
ing a  tape  round  the  limb  and  the  splint,  and  tightening  it 
up  as  required.  The  pain  is  very  slight,  not  sufficient  to 
require  an  anaesthetic  ;  the  fragments  can  be  adjusted  per- 
fectly ;  and  if  the  little  wounds  are  dusted  over  with  iodoform 
and  kept  dry  and  quiet,  there  is  little  risk  of  inflammation.'  ^j^^ 
In  former  days  there  is  no  doubt  this  was  not  an  unfrequent  Malgaigne's  hooks, 
consequence.  The  hooks  may  be  kept  in  for  six  or  eight 
weeks  without  any  ill  consequence ;  but  there  is  no  advantage  in  retaining 
them  for  more  than  three  ;  at  the  end  of  that  time  the  limb  is  generally 
sufficiently  secure  to  be  enclosed  in  a  fixed  apparatus.  The  plan  of  fixing 
the  hooks  into  crescents  of  felt  or  moleskin  strapping,  fastened  to  the  skin 
above  and  below,  does  not  present  any  advantage  over  other  methods. 

Many  other  plans  have  been  devised  for  bringing  the  fragments  together 
by  means  of  pins  or  hooks  fixed  in  the  bones.  Transverse  channels  have 
been  drilled  through  the  two  fragments  from  side  to  side,  and  wires  or  pins 
passed  through.  Longitudinal  ones  have  been  tried,  without  any  incision 
other  than  that  required  to  admit  the  point  of  the  drill.  Pins  have  been 
driven  into  the  ligamentum  patellfE  and  the  tendon  of  the  quadriceps,  so  as 
to  obtain  some  fixed  point.  They  have  all  succeeded,  but  they  are  none  of 
them  devoid  of  risk. 

Laying  open  the  knee-joint,  and  converting  a  simple  fracture  into  a 
compound  one,  has  been  strongly  recommended,  even  in  recent  cases :  and 
it  is  worthy  of  consideration  in  exceptional  instances  in  which  it  is  impos- 
sible, in  spite  of  every  endeavour,  to  bring  the  two  fragments  face  to  face. 
The  risk,  however,  even  with  the  strictest  antiseptic  precautions,  is  much  too 
great ;  especially  as  in  young  and  healthy  subjects,  firm  fibrous  union,  leaving 
a  strong  and  useful  limb,  may  be  reasonably  counted  upon  without.  A 
vertical  incision,  two  inches  in  length,  is  made  over  the  anterior  surface  of 
the  bone  with  its  centre  opposite  the  line  of  fracture.  The  joint  is  opened 
freely  ;  all  blood-clots  turned  out  ;  and  then  two  holes  are  drilled  obliquely, 
from  the  cutaneous  to  the  fractured  surface,  so  as  not  to  involve  the  car- 
tilage. A  stout  silver  wire  is  inserted  through  these ;  a  drainage-tube  passed 
through  the  deepest  part  of  the  joint  upon  the  outer  side ;  the  fragments 
brought  together  ;  the  wire  twisted  up  and  the  ends  cut  off  and  hammered 
down.  Others  recommend  a  transverse  incision  above  or  below  the  line  of 
fracture,  on  the  ground  that  if  suppuration  occurs  in  the  skin  wound  the 

'  The  hooks  as  originally  devised  by  INIalgaigne  were  very  shaj-ply  curved  so  that  the 
points  should  not  penetrate  the  joint. 
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deep  one  is  less  liable  to  be  infected.  It  is  true  tliat  bony  union  has  taken 
place  in  the  majority  of  cases  operated  on  ;  but  suppuration  has  occurred  in 
several,  in  spite  of  antiseptic  precautions  ;  ankylosis  of  a  greater  or  less 
degree  has  followed  in  many ;  and  in  one  or  two  the  bond  of  union  has 
broken  down  again  and  further  operation  has  been  required. 

The  only  other  plan  that  requires  special  mention  is  that  first  devised 
by  Kocher.  It  consists  in  passing  a  stout  silver  wire  completely  round  the 
patella.  A  needle  in  a  handle  (such  as  is  used  for  sewing  up  a  lacerated 
perinfeum,  only  longer,  stouter,  and  with  a  wider  curve)  is  passed  through 
the  ligamentum  patellae,  through  the  tendon  of  the  quadriceps  and  out 
through  the  skin.  It  is  then  threaded  and  drawn  back  again  ;  the  broken 
fragments  are  brought  together  ;  the  wire  twisted  up,  over  something  to 
protect  the  skin  ;  and  the  openings  dusted  over  with  iodoform.  The  limb 
is  then  placed  upon  a  back  splint,  and  carefully  bandaged,  for  three  weeks. 
At  the  end  of  that  time  the  wire  is  cut,  drawn  out  of  the  wound,  and  the 
little  ulcers  that  are  left  dusted  over  again  with  iodoform  until  they  are 
healed.  I  have  known  this  employed  in  a  large  number  of  cases  without 
untoward  result  of  any  kind ;  and  the  union  was  always  exceedingly  close, 
though  I  am  bound  to  confess  it  was  not  possible  to  prove  in  the  majority 
that  it  was  osseous. 

The  after-treatment  of  a  case  of  fractured  patella  requires  just  as  much 
care.  It  is  not  uncommon  to  find  that  the  distance  between  the  fragments, 
even  though  it  is  scarcely  half-an-inch  at  the  first,  in  a  few  months  grows 
larger  and  larger,  until  it  may  be  as  much  as  five  or  even  six  inches.  Li 
the  majority  no  doubt  this  is  due  to  the  fact  that  there  is  no  true  union  at 

all ;  but  in  very  many  it  is  the  result  of  allowing 
the  joint  to  bend  too  soon  and  throwing  an  un- 
due strain  upon  newly-formed  fibrous  tissue.  In 
all  cases  of  transverse  fracture  the  limb  should 
be  thoroughly  encased,  without  being  touched, 
for  at  least  six,  or  preferably  eight  weeks :  and 
then  ah  apparatus  must  be  worn,  so  that  there 
can  be  no  attempt  at  flexion  for  at  least  as  many 
months.  The  best  are  made  of  leather,  laced  up 
at  the  sides,  with  an  openiirg  in  front  for  the 
patella,  and  a  steel  rod  behind,  so  that  bending 
is  impossible  ;  but  a  very  serviceable  splint  may 
be  made  from  poroplastic  felt,  or  even  from  gum 
and  chalk.  At  first  it  should  be  left  off  at  night 
only,  and  then  by  degrees  more  and  more,  until 
at  the  end  of  a  twelvemonth  it  may  be  dispensed 
Fig.  152.— Apparatus  for  fibrous  '^i^h  altogether.  For  a  time,  of  course,  the  joint 
uniou  of  patella.  ig  gtiff,  and  the  quadriceps  wasted,  but  (with  the 

exception,  as  already  mentioned,  of  a  portion  of 
the  vastus  internus)  this  soon  passes  off ;  and  if  there  is  good  fibrous  union 
it  does  not  stretch,  no  matter  what  strain  falls  upon  it.  Massage,  hot  douch- 
ing, galvanism,  and  gentle  passive  motion  may  be  used  to  expedite  matters, 
but,  as  a  rule  (unless  the  patient  is  gouty  or  rheumatic),  the  stiffness 
disappears  at  length  of  its  own  accord  (fig.  152). 

Imperfect  repair. — The  question  of  operation  in  these  cases  rests 
upon  entirely  different  grounds  ;  union  by  ordinary  methods  has  been  tried. 
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and  failed ;  and  it  depends  upon  the  degree  of  utility  the  limb  possesses, 
upon  the  strength  and  occupation  of  the  patient,  whether  he  should  be 
recommended  to  get  about  with  the  support  afforded  by  a  knee-cyp,  or 
whether  an  attempt  should  be  made  to  obtain  firmer  union.  The  operation 
itself  is  carried  out  in  exactly  the  same  way  :  the  tissue  betv/een  the  broken 
surface  must  be  removed  thoroughly,  and  either  the  fragments  drilled 
together  or  a  wire  passed  round  them  after  Kocher's  plan  :  whichever  is 
adopted  it  is  essential  that  the  apposition  should  be  accurate.  If  an  opera- 
tion of  this  kind  is  attempted,  it  is  advisable  not  to  wait  too  long  :  when 
the  quadriceps  has  once  imdergone  degeneration,  it  is  almost  impossible 
to  bring  the  upper  fragment  down  sufficiently :  the  adhesions  between 
it  and  the  femur  may  be  torn,  the  tendon  divided,  and  even  V-shaped  in- 
cisions made  in  the  muscular  substance  above  it,  without  its  beiiig  possible 
to  bring  it  close  enough  to  ensure  good  union. 

Refracture  occasionally  takes  place,  the  fibrous  band  tearing  across,  or 
the  bone  giving  way  at  a  fresh  place.  If  it  is  simple,  it  may  be  treated  in 
the  ordinary  manner,  and  it  is  surprising  how  far  recovery  can  take  place, 
and  how  useful  the  limb  can  prove  ;  if  compound,  the  fragments  had  better 
be  wired  together  at  once.  In  one  or  two  instances,  in  which  the  interval 
was  too  great,  resection  of  the  knee-joint  was  performed  in  the  hope  of  giving 
firmer  support. 

Fractures  by  Direct  Violence 

In  these  the  fascia  attached  to  the  bone  is  seldom  torn,  and  the  degree 
of  separation  is  slight,  even  when  the  joint  is  filled  with  blood.  The  treat- 
ment is  the  same  as  for  transverse  fracture  without  displacement ;  but, 
as  union  is  nearly  always  osseous,  passive  flexion  of  the  limb  may  be 
commenced  much  sooner. 

Compound  Fractures 

When  the  accident  is  the  result  of  direct  violence  the  injury  is  rarely 
confined  to  the  patella  :  generally  the  other  bones  are  involved  as  well,  and 
often  the  soft  parts  are  extensively  destroyed.  In  former  days,  amputation 
was  regarded  as  inevitable  for  such  injury  as  this  :  at  present,  if  the  part 
can  be  thoroughly  cleansed  and  thoroughly  drained,  a  successful  result  may 
be  hoped  for,  even  when  such  an  amount  of  bone  is  removed  that  practically 
it  becomes  a  primary  resection.  If,  however,  the  skin  is  extensively 
damaged,  or  if  the  popliteal  artery  or  vein  has  been  torn  or  punctured,  there 
is  no  alternative. 

Fractures  by  muscular  action  are  occasionally  compound,  especially 
when  the  bone  gives  way  for  the  second  time.  In  one  case  under  my  care 
the  skin  was  torn  across  from  one  side  of  the  joint  to  the  other  but  though 
the  patient  (who  was  a  coalheaver)  was  not  brought  to  the  hospital  for  some 
hours  after  the  accident,  union  took  place  bythe  first  intention,  without  the 
least  fever.  If  it  is  feasible  the  fragments  should  be  wired  together  at  once ; 
if  it  cannot  be  done  the  joint  may  be  resected ;  but  probably  a  better  limb 
would  be  left  by  drawing  the  fragments  as  close  together  as  possible  and 
making  the  patient  wear  a  support  for  the  rest  of  his  life. 
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Both  bones  may  be  broken  ;  or  the  tibia  or  the  fibula  may  give  way  by 
itself.  If  the  violence  is  indirect,  the  tibia  generally  breaks  across  at  the 
junction  of  the  lower  with  the  middle  third  (the  weakest  part),  and  the  line 
of  separation  runs  from  above  downwards  and  forwards  ;  the  fibula  usually 
gives  way  higher  up.  If  direct  it  depends  upon  the  nature  and  locality  of 
the  injury.  In  either  case  compound  fracture  is  very  common,  owing  to  the 
thinness  of  the  covering  over  a  great  portion  of  the  tibia  ;  and  all  kinds  of 
complications  are  frequently  present.  The  bone  may  be  comminuted,  even 
when  the  force  is  indirect ;  the  neighbouring  joints  may  be  involved,  though 
the  seat  of  injury  is  a  long  way  oft",  owing  to  the  way  in  which  fissures  run 
obliquely,  or  even  spirally,  in  the  thickness  of  the  bone ;  the  veins  and 
arteries  may  be  compressed,  punctured,  or  torn  completely  in  two  ;  the 
muscles  extensively  lacerated ;  the  nerves  stretched  across  sharp-edged 
fragments  ;  and  the  skin,  even  when  it  does  not  give  way,  stripped  up  to 
such  an  extent  from  the  deep  fascia,  that  it  seems  to  float  upon  a  kind  of 
water-bed,  and  is  in  imminent  danger  of  gangrene. 

Feactukes  op  the  Tibia  and  Fibula 

This  is  the  most  common  form,  whether  the  accident  is  the  result  of 
direct  or  indirect  violence.  In  the  former  case  the  fractures  may  be  trans- 
■  verse  and  on  the  same  level;  or  they  may  be  comminuted  to  any  degree: 
in  the  latter  they  are  usually  more  or  less  oblique  (especially  if  there  is 
much  twisting  of  the  limb),  and  the  broken  ends  are  sharply  pointed.  In 
falls  upon  the  feet,  particularly  when  the  force  is  very  considerable,  and 
combined  with  rotation,  as  in  jumping  from  a  carriage  in  motion,  the  bones 
are  frequently  broken  in  more  places  than  one. 

The  displacement  is  usually  distinct  at  the  first  glance,  though,  some- 
times, when  the  fracture  is  exactly  transverse,  and  through  the  upper  part 
of  the  leg,  or  when  the  surfaces  are  much  serrated,  the  broken  ends  retain 
their  normal  position.  The  causes  of  the  deformity  are  the  continuance  of 
the  force  after  the  bones  have  given  way,  the  weight  of  the  part  and  the 
spasmodic  contraction  of  the  muscles  ;  its  persistence  (unless  there  is  im- 
paction) is  due  entirely  to  the  two  last,  and  especially  the  muscles.  The 
direction  depends  upon  the  obliquity.  If  it  runs  from  above,  downwards,  and 
forwards,  the  lower  end  of  the  upper  fragment  projects  beneath  the  skin, 
being  driven  to  the  front  by  the  pressure  of  the  other ;  if  it  has  the  opposite 
direction,  the  lower  of  the  two  is  the  more  prominent.  The  fibula  has  very 
little  influence. 

Signs. — These  are  usually  definite,  though  a  few  cases  are  on  record 
in  which  a  person  with  both  bones  broken  has  been  able  to  stand,  and  even 
walk.  Crepitus,  undue  mobility,  and  deformity  are  almost  invariable  ;  pain 
is  intense,  and  increased  by  the  lightest  pressure ;  and  loss  of  power  is 
practically  complete.  The  greatest  care  must  be  taken  in  manipulation  to 
prevent  the  skin  giving  way ;  and,  for  the  same  reason,  the  limb  must  always 
be  made  secure  at  once.  It  should  be  a  rule  to  examine  the  condition  of 
the  arteries,  particularly  the  posterior  tibial,  in  all  fractures. 
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Treatment. — Fractures  of  both  bones  may  be  divided  roughly  into  three 
classes. 

(a)  If  the  limb  is  so  badly  crushed  that  it  is  doubtful  whether  it  can  live, 
it  is  better  to  arrange  it  as  comfortably  as  possible  between  sand-bags,  or  to 
tie  it  up  in  a  pillow,  so  as  to  make  ifc  secure  against  any  incautious  movement, 
and  raise  it  well,  in  the  hope  that  the  circulation  may  recover. 

(b)  If  the  fracture  is  transverse,  or  nearly  so,  and  if,  as  usually  happens 
in  these  cases,  the  surrounding  structures  have  almost  escaped,  there  is  no 
reason  why  the  limb  should  not  be  put  up  at  once  in  some  form  of  immovable 
apparatus.  This  holds  good  with  even  greater  force  when  only  one  bone  is 
broken  and  the  other  is  left  as  a  splint. 

(c)  If  the  fracture  is  very  oblique,  particularly  if  it  is  of  that  variety  which 
is  sometimes  called  pen -nib,  from  the  way  in  which  the  point  of  one  of  the 
fragments  projects  beneath  the  skin,  or  if  the  bone  is  extensively  comminuted, 
or  the  soft  parts  much  injured,  and  the  swelling  already  serious,  it  is  safer 
to  postpone  this  for  ten  days  or  a  fortnight,  and  to  make  use  of  ordinary 


Fig.  15 


-Back  and  side  splints,  slung  from  a  cradle.    The  side  splints  are  not 
quite  deep  enough  at  the  upper  end. 


splints,  until  the  tendency  on  the  part  of  the  muscles  to  cause  displacement 
has  in  some  measure  disappeared,  and  the  swelling  and  tension  are  beginning 
to  subside  ;  with  such  an  injury  there  can  be  no  object  in  getting  the  patient 
out  of  bed. 

The  variety  of  splints  that  have  been  devised  for  fractures  of  this  kind 
is  almost  endless.  The  great  object  is  to  secure  muscular  relaxation  ;  the 
fragments  should  fall  of  themselves  into  their  natural  position  ;  force  must 
be  avoided  as  much  as  possible,  though  in  a  few  cases  continuous  extension 
answers  where  nothing  else  will.  One  of  the  simplest  and  most  efficient  ap- 
pliances consists  of  a  back  and  two  side  splints  swung  from  a  cradle  (fig.  153). 
The  former  is  made  of  metal,  sufficiently  strong  to  retain  its  shape,  but  capable 
of  being  bent,  and  should  reach  from  half-way  up  the  thigh  to  torm  a  sole- 
piece  for  the  foot.  At  the  heel  there  is  a  large  perforation  to  avoid  pressure, 
and  two  cross  bars  to  sHng  it  by  are  soldered  to  the  under  surface.  It  should 
be  fitted  accurately  into  all  the  curves  of  the  opposite  limb  before  being 
padded  :  and  especial  care  must  be  taken  to  make  the  bend  correspond  with 
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the  position  of  the  knee  ;  extra  pads  to  exert  special  pressure  on  certain 
points  should  be  used  as  little  as  possible.  If  the  sole-piece  is  at  right  angles 
to  the  leg  (or  with  advantage  a  little  less),  and  if  the  knee  is  sufficiently  flexed 
(as  much  as  60°  if  necessary)  the  broken  fragments  fall  into  their  natural 
position  of  themselves.  Division  of  the  tendo  Achillis,  though  perfectly  safe, 
is  very  rarely  required,  and  continuous  extension  is  seldom  of  service,  except 
in  those  rare  instances  in  which,  owing  to  the  direction  of  the  fracture  and 
spasmodic  contraction  of  the  quadriceps,  the  lower  end  of  the  upper  fragment 
is  tilted  forwards.  The  secret  is  to  keep  the  knee  well  bent,  the  foot  at  right 
angles,  and  the  inner  side  of  the  great  toe,  the  inner  malleolus,  and  the  inner 
border  of  the  patella  in  the  same  line.  Strapping  may  be  used  to  secure  the 
foot,  but  bandages  only  should  be  allowed  above  the  o?,ai  of  injury,  and  for  the 
sake  of  neatness  they  ai'e  to  be  starched.  The  side  splints  are  simply  straight 
pieces  of  deal,  well  padded,  sufficiently  long  to  reach  from  the  condyles  of  the 
femur  to  the  foot  and  sufficiently  broad  to  project  well  above  the  level  ot 
the  limb.  Webbing  straps  and  buckles  are  used  to  hold  them  together,  and 
the  whole  is  suspended  by  leather  bands  from  a  cradle  sufficiently  large  to 
allow  it  to  swing  freely.  No  movement  of  the  patient  in  reason  can  have 
any  influence  upon  the  fragments  ;  but  he  should  not  be  allowed  to  lie  upon 
the  injured  side,  for  fear  of  the  upper  part  of  the  limb  becoming  rotated  while 
the  lower  is  held  fixed. 

Another  plan  is  to  lay  the  limb  upon  its  outer  side,  on  a  well-padded 
wooden  splint,  with  the  hip  and  knee  flexed,  and  the  foot  kept  at  a  right  angle 
by  means  of  a  sole  piece.  The  splint  should  be  hollowed  to  fit  the  limb, 
sufficiently  long  to  reach  up  to  the  knee,  with  a  prolongation  along  the  side 
of  the  foot,  and  the  sole-piece  screwed  to  it  at  a  right  angle.  Opposite  the 
malleolus  there  should  be  a  perforation  to  avoid  pressure.  The  patient  is 
placed  upon  the  injured  side  ;  the  fragments  manipulated  into  position,  and  the 
limb  secured  by  bandages.  Care  must  be  taken  to  keep  the  heel  well  down, 
and  the  foot  at  a  right  angle,  for  fear  of  the  ankle  becoming  rigid.  If  there  is 
any  tendency  to  lateral  projection,  a  short  inside  splint  may  be  added  with 
advantage. 

In  some  instances  the  limb  may  be  suspended  from  an  anterior  splint,  either 
Hodgen's  (fig.  140)  or  Nathan  Smith's,  as  already  described,  the  angle  and  the 
point  of  suspension  being  altered  to  fit  the  case  ;  it  is  easy  to  make  extension, 
and  the  Hmb,  when  it  is  once  adjusted,  is  exceedingly  comfortable,  but  it  is 
very  difficult  to  prevent  the  foot  from  pointing,  and  they  certainly  do  not 
secure  the  same  degree  of  immobihty  as  the  others.  Probably  the  majority 
of  the  fractures  that  admit  of  being  treated  in  this  way  might  as  well  be  put 
up  at  once  in  one  of  the  many  forms  of  immovable  apparatus. 

At  the  end  of  ten  days  or  a  fortnight,  according  to  the  condition  of  the 
fracture,  the  splints  may  be  removed  and  some  form  of  immovable  appUance 
substituted,  such  as  an  ordinary  plaster- of-Paris  or  gum  and  chalk  bandage. 
Care  must  be  taken  first  to  get  rid  of  all  oedema  by  means  of  elevation  and 
pressure.  The  following  plan,  for  the  details  of  which  I  am  indebted  to 
Mr.  E.  N.  Nason,  is  in  common  use  at  the  London  Hospital.  Equal  parts 
(by  weight)  of  finely  powdered  prepared  chalk  and  common  gum  acacia  are 
taken  ;  the  latter  is  made  into  mucilage,  somewhat  stronger  than  the  B.  P- 
strength,  and  is  then  thoroughly  mixed  with  the  chalk,  until  the  whole  is 
about  the  consistence  of  cream  ;  this  is  strained  through  coarse  muslin 
m  order  to  get  rid  of  the  lumps.    The  leg  is  then  thoroughly  oiled,  and  a 
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common  cotton  stocking,  with  the  point  of  the  toe  cut  ofi'  and  large  enough  to 
fit  easily,  is  put  on  outside  inwards,  a  piece  of  stout  tape  being  arranged 
along  the  front  of  the  leg  beneath  it.  A  second  stocking,  slightly  larger  than 
the  first,  is  put  on  over  this,  the  leg  is  supported  in  position,  taking  care  that 
the  foot  is  at  a  right  angle,  and  the  mixture  of  gum  and  chalk  is  thoroughly 
rubbed  in.  A  third  stocking  of  the  same  size  as  the  second  one  is  now 
drawn  over  the  other  two,  right  side  outwards,  and  more  of  the  mixture  rubbed 
in  until  no  more  can  be  absorbed,  and  the  ribs  of  the  stocking  show  up  clearly. 
The  whole  is  then  suspended  by  the  tape,  which  lies  beneath  all  the  stockings, 
slung  from  a  cradle  and  left  to  dry.  This  takes  eighteen  hours,  unless  quick- 
ened by  placing  the  patient  near  the  fire,  or  putting  hot-water  bottles  on  either 
side;  the  limb,  of  coiu'se,  being  kept  outside  the  bed- clothes.  If  silicate  of 
potash  is  used  instead  of  gum,  a  somewhat  better  splint  results.  The  solution 
(which  can  be  obtained  in  gallon  jars)  is  mixed  with  the  chalk  in  the  same 
way,  but  not  so  much  chalk  is  required,  and  it  only  takes  six  hours  to  dry. 
When  the  splint  is  firm,  it  is  cut  down  the  middle  line  in  front,  along  the 
tape,  trimmed  up,  and  the  edges  bound  with  strapping  to  prevent  fraying. 


Fig.  154. — Stocking  splint. 

Eyelet  holes  are  then  punched  on  each  side,  and  eyelets  put  in  and  clamped 
ffith  the  instruments  commonly  used  by  shoemakers.  The  leg  is  enveloped 
n  a  Domette  or  soft  flannel  bandage,  the  splint  put  on  and  laced  up  the  front 
IS  tightly  as  may  be  required.  For  lightness  combined  with  strength  these 
iphnts  can  hardly  be  surpassed ;  the  fit  is  perfect,  and  at  the  same  time  they 
ire  sufficiently  elastic  to  be  taken  on  and  ofi'  if  required  without  injury.  The 
>lau  of  suspending  the  limb  by  the  tape  is  not  only  of  assistance  in  dividing 
lie  splint,  but  helps  materially  to  keep  the  foot  at  aright  angle  ;  unless  this 
losition  is  obtained  the  splint  must  be  condemned  at  once. 

Many  cases  of  fracture,  especially  if  only  one  bone  is  broken,  as  already 
neutioued,  may  be  put  up  immediately  ;  but  either  the  splint  must  be  made 
a  two  halves  or  it  must  be  cut  down  the  centre,  and  laced  or  fastened  up 
gain  in  some  other  way,  so  that  in  case  of  swelling  the  seat  of  injury  is 
ccessible  at  once.  As  a  matter  of  precaution  the  limb  should  be  raised 
31"  forty-eight  hours  after  the  splint  is  applied,  and  the  circulation  in  the 
oes  must  be  constantly  examined.  Absence  of  pain  is  not  by  a]ay  means 
^"icompatible  with  gangrene. 
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Poroplastic  felt  splints  (which  may  be  obtained  in  sizes  shaped  already  to 
some  extent  at  most  instrument-makers)  answer  admirably.  They  should 
be  fitted  roughly  to  the  other  leg  so  as  to  make  sure  that  the  length  and 
breadth  are  correct,  softened  with  heated  air  or  water,  and  then  moulded 
to  the  fractured  limb  while  it  is  held  in  position.  They  become  dry  and 
firm  in  a  few  minutes,  and  then  they  can  be  removed,  lined  with  wash- 
leather,  and  either  fitted  with  eyelet-holes  and  laces,  or  fastened  on  directly 
with  webbing  straps  and  buckles. 

Plaster-of-Paris  is  more  extensively  used  for  this  purpose,  especially  since 
what  is  called  the  Bavarian  splint  became  known  :  before  this  bandages  of 
crinoline  muslin,  into  which  the  dry  plaster  had  been  rubbed,  were  wound 
round  and  round  the  limb  until  the  I'equisite  degree  of  strength  was 
obtained ;  and  if  it  was  desired  to  loosen  or  remove  this,  it  had  to  be  cut, 
and  probably  was  spoilt.  The  plaster  must  be  the  finest,  such  as  modellers 
use,  and  freshly  prepared,  or,  if  there  is  the  least  doubt,  baked ;  the  setting 
may  be  quickened  by  the  addition  of  a  small  quantity  of  alum  to  the  water. 
Two  pieces  of  coarse  house-flannel  are  taken,  long  enough  to  reach  from  the 
popliteal  space  to  the  balls  of  the  toes  and  three  inches  wider  than  the 
circumference  of  the  limb :  these  are  sewn  together  down  the  middle  line 
for  the  length  of  the  leg ;  below  this  (for  the  length  of  the  foot)  they  are 
cut  in  two.     A  very  good  idea  of  the  shape  and  size  required  may  be 


down  the  front.    The  end  portions  are  used  to  cover  in  the  foot,  which  must 
be  kept  exactly  at  a  right  angle.    The  leg  is  then  placed  upon  one  side,  and 
held  accurately  in  position ;  a  layer  of  plaster  the  consistence  of  cream  is 
spread  over  the  inner  layer,  from  the  fold  in  front  to  the  seam  behind,  and  \ 
the  outer  one  pressed  down  upon  this  before  it  has  set  (fig.  155).  I 

As  soon  as  it  is  firm  the  leg  is  turned  over  and  the  process  repeated  on ) 
the  other  side.    Finally,  the  fastening  down  the  front  is  undone,  and  two  side 
sphnts,  fitting  accurately  to  the  leg  and  foot,  fall  apart  from  the  limb,  bend- 
mg  at  the  hinge  formed  by  the  stitching  behind.    The  edges  are  finished  off  I- 
afterwards,  the  inner  layer  being  fastened  down  to  the  outer  on  the  surface* 
of  the  splint.  h 

Modifications  of  this,  introduced  by  Croft  and  Gamgee,  are  simpler  ofL 
execution,  as  the  side  splints  are  separate  throughout.  For  the  former,  four' 
pieces  of  house-flannel  are  taken,  the  size  and  shape  of  the  patient's  stocking 
when  flattened  out ;  two  of  these  (one  for  each  side  of  the  hmb)  are  dipped: 
in  warm  water,  to  go  next  the  skin  ;  the  two  others,  the  outer  ones,  are' 
thoroughly  soaked  in  plaster  the  consistence  of  cream.     A  bed  is  then 


Fig.  155. — Bavarian  splint. 


obtained  by  taking  a  stocking, 
cutting  the  toes  oS,  slitting  it 
down  the  middle  line  in  front 
for  the  whole  length,  and 
down  the  middle  line  of  the 
sole  behind;  but  the  flannel 
must  be  three  inches  wider. 
The  leg  is  then  placed  upon 
the  flannel  so  that  the  seam 
runs  down  the  back  and  ends 
at  the  point  of  the  heel ;  and 
the  inner  layers  are  folded 
over  and  fastened  together 
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prepared  for  the  leg,  consisting  first  of  a  layer  of  stout  muslin  cut  so  as  to 
act  after  the  fashion  of  a  many-tailed  bandage  ;  then  one  of  the  pieces  that 
have  been  dipped  in  plaster,  and  a  second  simply  wetted.  On  this  the  leg 
is  placed,  the  surgeon  making  extension  and  adjusting  the  fragments  as  far 
as  possible  ;  then  the  other  pieces  are  laid  upon  the  upper  surface,  and  the 
muslin  is  brought  up  and  fastened  over  the  limb  so  as  to  press  the  layers  of 
flannel  against  it.  In  this  way  two  strong  plaster  moulds  are  made,  one  for 
each  side,  fitting  the  leg  accurately  ;  and  as  soon  as  the  plaster  sets  they  can 
be  separated  by  simply  cutting  the  muslin. 

In  Gamgee's  method  the  principle  is  the  same,  but  instead  of  house- 
flannel,  absorbent  cotton-wool  is  used,  one  layer  next  the  skin,  the  other, 
dipped  in  plaster  cream,  moulded  on  the  outside  of  this. 


Fbactuke  op  the  Tibia 

The  shaft  rarely  gives  way  by  itself  except  as  the  result  of  direct  violence  ; 
the  internal  malleolus,  however,  may  be  wrenched  off;  the  tubercle  torn 
away  by  sudden  contraction  of  the  quadriceps  ;  and  the  spine,  and  even  the 
head  of  the  bone,  split  in  two  by  the  tension  of  the  crucial  ligaments  in 
violent  tAvists  of  the  knee.  As  a  rule  there  is  no  difliculty  in  the  diagnosis  ; 
but  if  the  line  of  separation  is  exactly  transverse,  especially  in  the  upper 
part  of  the  bone,  and  if  there  is  much  ecchymosis,  so  that  it  is  not  possible 
to  feel  the  edge  of  the  crest,  it  may  be  necessary  to  wait  for  some  days, 
treating  the  case  as  a  fracture  in  the  meantime.  The  deformity  so  long  as 
the  fibula  is  intact  cannot  be  serious,  though  there  is  sometimes  a  certain 
amount  of  rotation  at  the  lower  articulation.  Union  takes  place  readily  ; 
but  in  a  few  cases,  in  whicli  the  patient,  in  spite  of  the  pain,  has  continued 
to  use  the  limb,  a  false  joint  has  formed,  the  fibula  becoming  bowed  and 
greatly  strengthened,  so  as  to  take  more  than  its  share  of  the  weight.  In 
all  cases  of  fracture  near  the  upper  extremity  of  the  tibia  the  condition  of 
the  knee-joint  must  be  carefully  examined,  as  it  is  not  uncommon  for 
fissures  in  the  bone  to  run  upwards  as  well  as  downwards  in  the  shaft. 


Fbacture  op  the  Fibula, 


on  the  other  hand,  is  of  very  common  occurrence.  It  may  be  due  to 
direct  or  indirect  violence  :  in  the  former  case  the  situation  of  the  fracture 
depends  upon  the  locality  of  the  force ;  in  the  latter,  when  the  foot  is 
twisted  round  between  the  malleoli,  it  generally  takes  place  at  the  weakest 
spot,  two  to  four  inches  above  the  ankle-joint;  sometimes,  however,  it 
is  higher  up,  under  cover  of  the  muscles,  and  occasionally  in  both  places 
at  the  same  time.  In  many  instances  the  diagnosis  is  very  difficult ;  and  it 
is  not  improbable  that  fracture  is  present,  without  being  detected,  in  a  large 
number  of  sprains.  A  slight  degree  of  mobility  and  crepitus  can  generally 
be  made  out  by  pressing  alternately  with  the  thumbs  side  by  side  over  the 
seat  of  injury,  or  by  forcibly  twisting  the  foot :  deformity  is  exceptional^  m 
uncomplicated  fractures.  In  other  cases  the  only  sign  is  the  loss  of  spring 
when  the  bones  are  squeezed  together  ;  the  fibula  yields  and  gives  instead  ot 
recoiling;  or  ecchymosis  make  its  appearance  days  after  the  accident ;  or 
there  is  one  spot,  at  a  distance  from  the  apparent  seat  of  injury,  very  tender 
on  pressure  ;  and  it  is  of  unusual  significance  if  this  spot  remains  constant 
when  the  bones  are  squeezed  together  higher  up  or  lower  down. 
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Fractures  of  the  head  and  neck  of  the  fibula  are  far  from  common  ;  but 
they  sometunes  occur  from  direct  violence,  or  from  muscular  action,  the 
tendon  of  the  biceps,  and  the  external  ligament  combined,  tearing  the  upper 
part  off  from  the  rest.  In  many  of  these  cases  the  peroneal  nerve  is 
injured  too. 

Complications.  Pott's  fracture. — Fracture  extending  into  the  anlde-joint 
may  be  caused  in  various  ways.  The  most  common  is  violent  eversion  of  the 
foot :  the  astragalus  is  twisted  round  in  its  socket ;  the  external  malleolus  is 
forced  outwards  until  the  fibula  gives  way  and  breaks  inwards  towards  the 
tibia  ;  and  the  internal  lateral  ligament  is  stretched  until  it  either  tears 
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^'kiwfrd7^^^''ir  °*  ^"^"^'^  157.-Invei-sion  of  foot,  forcing  fibula 

across  itself,  or  drags  off  part  of  the  mternal  malleolus  (fig.  156).  If  the  force 
continues  after  the  bone  is  broken,  or  if  the  patient  tries  to  walk,  the  foot  is 
displaced  to  such  a  degree  that  a  kind  of  dislocation  (Pott's  fi-acture)  is  pro- 
duced. _  In  very  severe  cases  the  interosseous  ligament  between  the  tibia  and 
hbula  is  torn  as  well,  or  a  portion  of  the  tibia  is  spht  off  (fig.  158)  ;  in  the 
worst  of  all  the  displacement  is  carried  so  far  that  the  whole  of  the  foot  and 
the  external  malleolus  are  displaced  to  the  outer  side  of  the  leg  (Dupuytren's . 
fracture).  &  \  j 

Forced  inversion  causes  an  injury  of  a  similar  character  ;  only  the  strain 
laUs  upon  the  external  lateral  ligament,  and  the  lower  end  of  the  fibula  is 
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aulled  inwards  until  the  bone  breaks  at  its  weakest  spot  (fig.  157).  If  the 
:orce  is  not  exhausted,  the  internal  malleolus  or  the  lower  end  of  the  tibia 
jives  way  as  well. 

In  other  cases  a  fissure,  starting  from  an  oblique  fracture  of  the  tibia, 
runs  down  in  the  substance  of  the  bone  until  it  traverses  the  ankle-joint ;  or 
;he  tibia  and  fibula  are  separated  from  each  other  and  the  astragalus  driven 
up  between  them ;  or  both  malleoli  are  broken  off  so  that  the  foot  can  be 
moved  freely  in  all  directions  upon  the  leg.  These  complications,  however, 
ire  much  more  rare.  As  a  rule  the  diagnosis  does  not  present  any  difficulty ; 
the  character  of  the  displacement  and  the  shape  of  the  swelling  (for  the 
synovial  sac  becomes  distended  with  blood  at  once)  can  be  recognised  imme- 
iiately  ;  but  in  every  case  of  fracture  of  the  fibula  by  indirect  violence,  if 
there  is  the  least  tenderness  on  pressure  over  the  internal  malleolus,  the 
patient  should  be  warned  that  the  joint  is 
pery  likely  to  be  stiff  and  weak  for  a  con- 
siderable time  after  the  accident.  Most 
af  these  fractures  can  be  put  up  at  once, 
either  in  the  Bavarian  splint  or  in  some 
modification  of  it ;  the  foot  falls  into  its 
natural  position  as  soon  as  the  muscles  are 
relaxed.  But  every  now  and  then  cases 
are  met  with  in  which  the  deformity  obsti- 
nately returns,  and  one  or  two  are  recorded 
in  which,  in  spite  of  division  of  the  tendo 
Aehillis,  it  could  not  be  reduced  at  all, 
probably  from  splintering  of  the  bones  and 
inability  to  disengage  the  fragments.  For 
such  as  these,  either  an  outside  splint 
with  a  foot-piece,  as  already  described,  or 
Dupuytren's  (fig.  159),  answers  better.  The 
latter  consists  of  a  straight  piece  of  wood 
about  four  inches  broad,  and  sufficiently 
long  to  reach  from  below  the  foot  to  above 
the  knee.  The  padding  is  doubled  opposite 
the  malleolus  and  does  not  extend  below  it. 
The  splint  is  first  bandaged  to  the  inner  side  of  the  leg  (the  knee  Ix'ing  well 
flexed)  and  then  the  foot  is  drawn  over  the  projecting  pad  and  secured  to  the 
lower  part  by  a  figure-of-eight,  no  turn  of  which  must  be  allowed  to  come 
above  the  ankle.  A  foot-piece  corresponding  to  the  sole  may  be  added  with 
advantage. 


.  .  158.— Old  united  fracture  through 
lower  end  of  tibia  with  separation  of 
the  two  bones,  the  interosseous  ligii- 
ment  having  remained  intact. 
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Fig.  150. — Dupuytren': 

In  all  these  fractures  the  greatest  care  is  necessary  to  prevent  any 
drooping  of  the  toes  or  carrying  backwards  of  the  foot;  if  the  distance 
between  the  malleoli  is  altered  in  the  least,  whether  it  is  increased  or 
diminished,  lameness  and  serious  disability  arc  sure  to  follow.  Passive 
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motion  should  be  commenced  in  three  weeks,  and  to  allow  of  this  it  is 
essential  that  the  apparatus  used  should  either  be  laced  up  or  so  arranged 
that  it  may  readily  be  taken  off  and  on.  Stiffness,  oedema,  and  a  sense  of 
weakness  about  the  joint  are  very  common  after-troubles,  and  must  be  met 
by  massage,  galvanism,  friction,  and  shampooing.  If  the  internal  lateral 
ligament  has  given  way  and  the  weight  of  the  body  is  allowed  to  fall  too 
soon  upon  the  injured  part,  an  obstinate  form  of  flat-foot  may  result. 

Separation  of  eiiiiphyses. — This  is  more  common  at  the  ankle  than  at  the 
knee  :  in  the  latter  situation  it  has  been  produced  by  forcibly  attempting  to 
straighten  a  case  of  genu  valgum  ;  and  when  the  cartilage  has  been  softened 
by  neighbouring  inflammation  partial  displacement  is  not  rare.  The  lower 
epiphysis  of  the  tibia  is  sometimes  separated  in  a  violent  sprain  of  the  ankle- 
joint,  and  this  may  be  followed  by  impaired  growth .  When  this  occurs,  the  axis 
of  the  bone  appears  to  be  altered  ;  the  internal  malleolus  remains  small ;  the 
fibula  becomes  much  stronger,  so  as  to  support  some  of  the  weight  of  the  leg, 
and  is  bowed  outwards  ;  and  the  external  malleolus  gi'ows  so  much  longer 
and  larger  than  the  other  that  the  sole  of  the  foot  is  turned  inwards. 

Wounds  of  arteries. — The  anterior  and  posterior  tibial  arteries  may  be 
injured  in  simple  as  well  as  compound  fractures  ;  and  the  former  maybe  torn 
as  it  passes  between  the  bones,  even  when  the  seat  of  injury  is  some  distance 
off.  If  the  skin  is  unbroken,  and  the  soft  parts  are  not  too  much  crushed, 
hfemorrhage  from  the  anterior  tibial  can  generally  be  checked  by  pressure  ; 
either  the  blood  is  absorbed  and  the  artery  closed,  or  a  traumatic  aneurysm 
forms,  to  be  dealt  with  later  on.  When  the  upper  part  of  the  posterior  is  torn 
this  rarely  happens :  as  a  rule,  the  swelling  is  so  great  that  the  collateral 
circulation  is  cut  off,  and  the  foot  soon  becomes  cold  and  gangrenous  ;  or  it 
may  hang  in  the  balance  for  a  day  or  too,  and  then  require  amputation.  In 
one  or  two  cases,  however,  in  which  the  foot  retained  its  warmth,  ligature  of 
the  femoral  has  been  successful,  and  compression  might  very  reasonably  be 
tried.  In  compound  fractures,  either  both  ends  must  be  tied  (and,  owing  to  the 
extent  of  the  injury  and  the  retraction  of  the  vessels,  this  operation  is  very 
often  impossible)  ;  or  the  limb  must  be  amputated.  Wound  of  the  posterior 
tibial  at  its  lower  part  is  an  exception :  in  one  instance,  in  which  the  ends 
could  not  be  found,  I  succeeded  in  saving  the  hmb  by  applying  pressure,  at 
the  expense  of  a  small  superficial  slough" 

Compound  Feactuees  op  the  Leg 

Owing  to  the  superficial  position  of  the  bones,  these  are  very  common. 
Many,  fortunately,  are  slight,  the  skin  being  merely  punctured  from  beneath 
by  one  of  the  pointed  ends,  through  carelessness  in  carrying  the  patient,  or 
from  his  attempting  to  stand.  These  should  be  sealed  at  once  and  covered 
with  iodoform,  the  bone,  if  it  is  still  projecting,  being  first  thoroughly 
cleansed  with  corrosive  subhmate  or  some  other  antiseptic.  Sometimes  it  is 
necessary  to  enlarge  the  wound  a  little  or  cut  off  a  protruding  spike. 

At  the  opposite  extreme  are  those  injuries  caused  by  direct  violence, 
where  the  bone  is  so  crushed  and  the  soft  tissues  so  disorganised  that  it  is 
clearly  hopeless  trying  to  save  the  limb. 

Between  these  two  every  grade  is  met  with,  and  the  question  of  treat- 
ment must  be  decided  in  each  case,  first  by  the  age  and  constitution  of  the 
patient  (especially  the  condition  of  his  arteries  and  kidneys) ;  and  then  by 
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the  amount  of  injury  done  to  the  hmb  and  the  comphcations  that  are  present. 
The  arteries  must  be  examined  first ;  if  they  can  be  felt  pulsating,  and  if  the 
skin  is  not  stripped  up  too  far,  an  attempt  may  generally  be  made  tc  save 
the  limb.  The  wound  must  be  explored  with  the  finger,  enlarged  if  need  be, 
and  thoroughly  washed  out  with  an  antiseptic.  Loose  splinters  must  be  re- 
moved, and  if  the  ends  of  the  bone  are  bared  of  their  periosteum,  or  so  jagged 
that  they  cannot  fit,  they  may  be  resected  and  sutured  together.  Then  de- 
pendent openings  must  be  made  for  drainage,  all  oozing  stopped,  the  wound 
dressed  with  some  absorbent  material  so  that  no  fluid  can  collect,  and  the 
limb  arranged  upon  an  interrupted  splint  with  pads  covered  with  oiled  silk. 

If  no  pulse  can  be  felt  in  the  foot  below,  the  line  of  treatment  must  be 
determined  by  the  warmth  of  the  skin  and  the  amount  of  sensibility  it 
retains.  Next  to  the  arteries,  the  condition  of  the  skin  is  perhaps  the  most 
important ;  if  it  is  destroyed  over  a  large  area,  or  if  it  is  stripped  up  so  that 
it  is  in  danger  of  sloughing,  the  chance  of  saving  the  limb  is  immensely 
diminished  ;  and  even  if  this  is  accomplished  it  often  happens  that  such  an 
obstinate  degree  of  oedema  and  ulceration  persists,  that  the  limb  is  not  only 
useless  but  a  constant  source  of  danger  and  annoyance. 

Everything  depends  upon  the  next  few  days.  Sometimes,  in  spite  of 
every  care,  the  foot  becomes  colder  and  colder,  the  skin  more  dusky,  and 
the  sensibility  less.  Too  much  has  been  tried,  and  local  traumatic 
gangrene  is  setting  in.  The  only  hope  then  lies  in  immediate  amputation  ; 
the  part  cannot  be  kept  aseptic  ;  the  sloughing  is  sure  to  spread,  and  it  will 
not  stop  at  the  seat  of  injury.  If  the  patient  is  young  and  healthy,  there  is 
a  fair  amount  of  hope  still,  provided  the  operation  is  done  at  once ;  if  old 
or  broken-down,  so  that  the  gangrene  is  rather  the  result  of  impaired 
vitality  than  of  extensive  injury,  the  prognosis  is  as  bad  as  it  can  be. 

Sometimes,  on  the  other  hand,  acute  inflammation  sets  in  and  rapidly 
becomes  diffuse ;  the  temperature  rises,  the  skin  becomes  hot  and  burning, 
and  intense  fever,  with  perhaps  delirium,  follows.  The  leg  is  red,  glazed,  and 
immensely  swollen  ;  the  discharge  from  the  wound  is  offensive,  and  soon 
becomes  profuse;  the  swelling  rapidly  extends  up  the  thigh,  especially  on 
its  inner  side,  and  the  neighbouring  lymphatic  glands  become  enlarged. 
The  extravasated  blood  has  decomposed  ;  the  poison  is  pent  up,  unable  to 
escape,  and  may  infect  every  tissue  in  the  leg — skin,  cellular  tissue,  perios- 
teum, medulla,  lymphatics,  and  even,  perhaps,  the  veins.  The  issue  depends 
upon  which  is  the  stronger,  the  irritant  or  the  tissues  ;  if  the  former,  hopeless 
gangrene  sets  in  and  the  patient  is  almost  certain  to  die  from  acute  septicajmia. 
If  the  latter,  a  wall  of  vascular  lymph  is  gradually  formed,  and  the  poison  shut 
off.  Even  then  the  course  is  not  always  straight.  Celluhtis,  requirmg  inci- 
sions to  be  made  all  over  the  leg,  may  set  in,  leaving  the  limb  almost  useless ; 
necrosis,  sometimes  involving  a  large  portion  of  the  bone,  is  almost  invari- 
able ;  phlebitis  and  pya-mia  may  occur  at  any  time  ;  the  inflammation  may 
involve  the  neighbouring  joints,  either  by  direct  extension  or  by  spreading 
along  the  lymphatics  into  the  synovial  cavity  ;  and  the  patient,  if  he  survives 
the  immediate  dangers  of  septicfcmia  and  pyhsmia,  may  sink,  later  on,  from 
exhaustion.  Amputation,  so  long  as  the  fever  continues  high,  is  practically 
hopeless  ;  when  the  temperature  begins  to  drop  of  a  morning— when  the  tis- 
sues, that  is  to  say,  are  just  beginning  to  gain  the  upper  hand— a  iavourable 
moment  can  sometimes  be  seized  ;  until  this  occurs,  all  that  can  be  done  is 
to  meet  the  symptoms  as  they  arise. 
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Fbactubes  op  the  Bones  op  the  Foot 

The  posterior  extremity  of  the  os  calcis  is  sometimes  torn  off  by  the 
tendo  AchiUis  ;  and  occasionally  the  body  of  the  bone  is  crushed  to  pieces  by 
falling  or  jumping  down  upon  the  heel.  The  astragalus  may  be  broken  in 
the  same  way  and  at  the  same  time ;  or  the  neck  may  be  twisted  off  in 
violent  wrenches  of  the  foot.  Very  often  the  bone  is  partially  displaced. 
The  existence  of  the  fracture  can  generally  be  made  out  without  difficulty, 
but  it  rarely  happens  that  an  exact  diagnosis  as  to  its  seat  and  direction  is 
practicable.  The  fragments  should,  in  all  cases,  be  manipulated  as  much  as 
possible  into  position  while  the  patient  is  under  an  antesthetic,  and  then 
fixed  with  a  plaster  bandage.  Passive  motion  should  not  be  delayed  for  more 
than  ten  days  or  a  fortnight,  for  fear  of  permanent  stiffness  of  the  ankle. 

Compound  fractures  of  the  bones  of  the  foot  are  common,  but  no 
definite  rules  can  be  laid  down  as  to  their  treatment.  In  any  operation  the 
tread  of  the  sole  should  be  interfered  with  as  little  as  possible  ;  and  it  must 
always  be  remembered  that  stability  is  the  first  consideration. 


Section  III. — Diseases  of  Bone 


ATEOPHY 

In  old  age  the  bones  undergo  a  natural  process  of  wasting,  the  central 
canal  enlarges  and  encroaches  on  the  cancellous  tissue  at  either  end ;  the 
compact  portion  of  the  shaft  becomes  thinner  and 
thinnef ,  until  in  some  cases  it  is  scarcely  capable 
'  "  "  of  sustaining  the  weight  of"  the  part,  and  the  medulla 

'  is  replaced  by  fat.   The  same  thing  may  occur  from 

prolonged  disuse,  as,  for  example,  in  cases  of  old 
joint-disease  (fig.  160),  and  must  be  remembered  in 
'V  the  reduction  of  old  dislocations. 

Gradual  absorption  of  bone,  as  of  other  tissues, 
:  is  caused  by  constant  pressure.    An  aneurysm,  for 

V|^^^j£<|,^         example,  may  perforate  the  sternum  or  eat  away 
^     the  bodies  of  the  vertebrae  until  the  strength  of  the 
f*.  spinal  column  is  seriously  impaired.    The  blood- 

vessels  are  compressed,  the  bone  wastes  away,  and 
'*^^,""C-'^-'^^         though  the  compact  layer  is  to  a  great  extent  re- 
siss^  tained,  the  cancellous  tissue  is  more  or  less  exposed, 

''"vel-tic^r^':^^  too°^lj  A^'^est  of  growth  is  not  uncommon  as  a  conse- 
lower  end  of  femur.  ^  quence  of  rickets,  hereditary  syphilis,  and  other 
affections  of  the  growing  portion  of  the  bone  during 
childhood.  Not  only  is  the  length  of  the  bone  less  than  natural,  but  some- 
times, as  m  the  case  of  the  pelvis,  there  is  an  arrest  of  development  as  well. 
The  same  thing  may  occur  from  injury. 
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HYPERTROPHY 

True  hypertrophy  may  be  congenital,  the  bones  being  involved  together 
"with,  and  in  the  same  proportion  as,  the  other  tissues  of  the  part ;  or  it  may 
arise  from  over-use,  as  a  measure  of  compensation ;  the  fibula,  for  example, 
being  immensely  strengthened,  Avithout  undergoing  any  material  change  of 
proportion,  in  cases  of  partial  or  complete  loss  of  the  tibia. 

Chronic  inflammation  not  unfrequently  gives  rise  to  great  alterations  in 
size ;  but  in  this  case  the  structural  details  of  the  bone  undergo  modification 
at  the  same  time.  In  hereditary  syphilis,  for  example,  and  in  ostitis 
deformans,  the  bones  often  increase  in  length  as  well  as  in  circumference,  but 
on  section  the  normal  proportion  of  compact  and  cancellous  tissue  is  not  pre- 
served. Increase  of  length  from  chronic  inflammation,  affecting  the  epiphysial 
line  during  the  growing  period,  is  still  more  common. 

INFLAMiMATION 

The  changes  that  take  place  in  inflammation  of  bone  are  similar  to  those 
that  occur  in  inflammation  of  other  tissues  ;  the  apparent  difference  is  due 
to  the  presence  of  a  solid  framework  which  plays  an  entirely  passive  and 
.secondary  part. 

In  compact  bone  the  active  vascular  tissues  lie  partly  on  the  exterior  (the 
scfi layer  of  the  periosteum),  partly  in  the  central  canal  (the  medulla),  and  to 
a  much  smaller  extent  in  the  substance  of  the  bone  itself,  in  the  Haversian 
canals  and  the  lacunte.  Inflammation  may  connnence  in  any  one  of  these, 
as  periostitis,  osteomyelitis,  or  ostitis,  and  although  it  never  remains  confined 
to  one,  but  very  soon  involves  the  whole,  it  is  often  so  much  more  marked 
in  one  than  in  the  others  that  they  may  well  be  described  as  separate 
affections. 

In  cancellous  bone,  on  the  other  hand,  interstitial  osteomyelitis  or  ostitis 
is  practically  the  only  form ;  there  is  no  central  canal,  the  medulla  is  distri- 
buted evenly  through  the  whole,  and  although  there  is  a  periosteum,  the 
layer  of  compact  tissue  which  it  supports  is  so  thin  that,  even  if  an  afiection 
begins  distinctly  in  one  part,  the  rest  of  the  bone  becomes  involved  almost 
at  once. 

Pathology. — The  pathological  changes  are  the  same  as  in  the  other 
tissues  of  the  body  ;  hyperjemia,  dilatation  of  the  blood-vessels,  and  increased 
rapidity  of  the  flow,  followed  at  a  later  period  by  stasis,  if  the  attack  is 
sufficiently  acute.  Lymph  pours  out  through  the  walls  of  the  vessels,  the 
tissues  become  engorged  and  swollen  (so  far  as  they  can,  for  therein  hes  the 
difference),  the  matrix  becomes  softened  (if  there  is  time),  new  blood-vessels 
are  formed,  the  amount  of  exudation  continues  to  increase,  and  at  length 
periosteum  and  meduUa  are  replaced  by  layers  of  soft,  exceedingly  vascular 
lymph  or  granulation-tissue,  as  deep  and  as  thick  as  space  will  allow. 

The  subsequent  course  depends  upon  whether  the  inflammation  is  acute 
or  chronic,  and  whether  the  portion  of  bone  involved  is  compact  or 
cancellous. 

1.  Acute  Inflammation 
When  connective  tissue  is  inflamed,  the  intercellular  suljstance  rapidly 
becomes  softened  (unless  it  is  a  sheet  of  very  dense  fascia),  the  vessels  can 
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expand  and  enlarge  in  all  directions,  and  there  is  scarcely  any  limit  to  the 
amount  of  lymph  that  can  be  poured  out.  This  is  not  the  case  in  bone, 
especially  when  it  is  compact.  It  is  true  that  as  soon  as  inflammation  com- 
mences the  osseous  framework  begins  to  change  in  a  similar  way  ;  it  gradu- 
ally becomes  softened  and  eroded  on  its  surface  (whether  under  the  periosteum, 
round  the  medulla,  or  in  the  Haversian  canals)  and  special  multinuclear 
cells  to  which  this  function  is  assigned  (osteoclasts)  are  found  in  all  these 
places,  lying  in  little  recesses  (Howship's  lacunje)  which  they  have  eaten  out 
for  themselves  :  but,  while  fibrous  tissue  can  soften  and  yield  at  once,  it  takes 
time  in  the  case  of  bone,  and  consequently,  if  the  attack  is  acute,  either  stasis 
occurs,  without  the  possibility  of  any  collateral  circulation,  or  the  blood-vessels 
become  strangled  in  their  own  canals  by  the  exudation  around  them.  In  other 
words,  as  in  carbuncle  at  the  back  of  the  neck,  if  inflammation  is  acute,  the 
circulation  is  stopped,  the  tissues  perish,  and  gangrene  (necrosis)  occurs. 

In  compact  bone  this  is  the  rule.  Acute  inflammation,  if  it  is  not 
followed  by  immediate  resolution,  ends  in  necrosis.  If  the  periosteal  surface 
is  involved  {acute  periostitis),  the  sequestrum,  as  it  is  called,  is  superficial; 
if  the  medulla  {acute  osteomyelitis),  it  is  central  and  tubular  in  shape,  formed 
from  the  layers  that  immediately  line  the  canal ;  if  both  together,  the  whole 
shaft  perishes  {total  necrosis). 

In  cancellous  bone,  where  the  spaces  are  larger  and  wider,  necrosis  is 
more  rare  ;  the  vessels  have  more  room,  dilatation  and  exudation  are  possible, 
and  there  is  less  solid  bone  to  be  absorbed  ;  but  if  the  inflammation  is  so 
intense  as  to  cause  thrombosis  or  stasis  over  any  extent,  the  result  is  the 
same,  and  as  a  matter  of  fact  small  rounded  sequestra  of  cancellous  bone  are 
not  uncommon  in  the  centre  of  suppurating  foci. 

When  a  sequestrum  is  formed,  the  dead  portion  acts  as  a  constant  irri- 
tant until  it  is  separated  and  thrown  off  by  a  process  of  rarefying  ostitis ;  so 
that  an  acute  attack  of  inflammation  causing  necrosis  must  be  followed  by  a 
chronic  one. 

2.  Chronic  Inflammation. — Rarefying  Ostitis 

When  the  exciting  cause  is  not  an  acute  one  the  bony  trabeculse  have  time 
to  soften  ;  the  amount  of  exudation  increases,  more  vessels  are  formed,  the 
spaces  enlarge,  the  solid  walls  that  surround  them  are  removed  little  by  Httle, 
and  the  affected  portion  of  bone  becomes  open  and  porous.  Compact  tissue 
becomes  cancellous,  cancellous  tissue  so  soft  that  it  can  be  cut  with  a  knife. 

If  this  commences  on  the  outside  the  periosteum  becomes  softer,  thicker, 
and  more  vascular,  the  tough  fibrous  layer  is  lifted  up  from  the  bone  beneath 
by  masses  of  newly  formed  lymph  (forming,  if  the  bone  lies  immediately 
under  the  skin,  what  is  commonly  called  a  node)  ;  and  if  it  is  torn  oft',  it  leaves 
a  surface  that  is  not  white  and  smooth,  but  rough,  uneven,  covered  with  httle 
bony  spicules,  and  dotted  all  over  with  minute  openings  (fig.  IGl).  If  the 
medulla  is  involved  first,  the  changes  are  essentially  the  same  :  the  old  spaces 
are  enlarged,  new  ones  are  formed  by  the  disappearance  of  the  partitions,  and 
the  medullary  canal  is  filled  with  soft  masses  of  vascular  granulation-tissue. 

The  simplest  type  of  chronic  inflammation  is  seen  in  the  process  by  which 
a  necrosed  portion  is  separated  from  the  rest.  The  living  bone  all  around 
becomes  more  vascular,  the  Haversian  canals  expand  and  become  filled  with 
lymph,  the  solid  matrix  next  to  the  sequestrum  is  absorbed  and  replaced  by 
granulation-tissue,  and  by  degrees  a  line  of  demarcation  cuts  it  out.  The 
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necrosed  part  is  detached  by  the  irritation  it  causes,  at  the  expense  of  the 
hving  bone  around  it,  and  lies  in  a  cavity,  the  walls  of  which  are  formed  every- 
where of  granulation-tissue,  springing  from  rarefied  bone.  In  the  majority  of 
instances  suppuration  occurs,  but  it  is  not  an 
essential  part  of  the  process. 

The  subsequent  changes  depend  partly  upon 
the  intensity  and  persistence  of  the  cause,  partly 
upon  the  strength  of  constitution  of  the  patient. 

(a)  liesolution. — When  the  irritant  is  but 
slight  and  transient,  resolution  soon  begins  : 
the  vascularity  diminishes,  some  of  the  lymph 
becomes  absorbed,  the  rest  is  organised,  and  in 
a  short  time  the  natural  condition  of  the  part 
is  perfectly  restored.  The  changes  that  take 
place  after  a  simple  fracture  are  a  very  good 
illustration. 

{b)  Persistence  {caries  sicca  or fioujosa). — In 
other  cases  the  process  continues  without  alter- 
ing in  character,  until  the  whole  of  the  bony 
framework  is  absorbed  ;  nothing  but  a  mass  of 
soft  granulation-tissue  is  left.  The  whole  body 
of  a  vertebra  may  be  removed  in  this  way,  so  as 
to  cause  angular  curvature  of  the  spine,  and  the  phalanges  of  a  finger  may 
simply  disappear  until  the  nail  rests  upon  the  head  of  the  metacarpal.  Ex- 
treme forms  of  this  kind  appear  usually  to  be  associated  with  tubercle,  but 
there  is  no  caseation.  Dead  l)one  may  be  absorbed  as  well  as  living ;  a 
sequestrum,  so  long  as  it  is  surrounded  by  living  granulation-tissue  (not  by 
pus),  gradually  diminishes  in  size,  being  eroded  and  eaten  into  from  the 
surface  in  the  same  way  as  an  ivory  peg. 

(c)  Organisation  (osteosclerosis). — In  some  diseases,  rheumatism  for  ex- 
ample, and  not  unfrequently  syphilis,  tlievascular  granulation-tissue  becomes 
organised  and  converted  into  bone.  This  is  especially  prone  to  happen  at  a 
Httle  distance  from  a  focus  of  suppuration,  and  not  uncommonly  extends  all 
round  and  encloses  it  (fig.  163).  When  it  occurs  in  the  substance  of  a  bone, 
the  trabeculfB,  instead  of  softening  and  disappearing,  become  hardened 
and  thickened  ;  the  cells  that  lie  upon  their  surface  are  incorporated  with 
them ;  the  spaces  left  between,  filled  with  soft  granulation-tissue,  become 
smaller  and  smaller  ;  the  Haversian  canals  are  narrowed ;  and  at  length  the 
affected  portion  of  the  bone  is  converted  into  a  dense,  hard,  and  heavy  mass 
like  ivory.  If  the  medulla  is  involved,  the  canal  simply  disappears :  it  is 
completely  filled  in;  if  the  periosteum,  the  changes  are  essentially  the 
same:  layer  after  layer  of  lymph  is  thrown  out  upon  the  surface  and 
converted  into  bone,  imtil  the  natural  exterior  of  the  shaft  is  coated  over 
with  a  ring  of  newly  formed  osseous  tissue,  and  the  thickness  of  the  wall  is 
doubled  or  trebled  (fig.  164).  The  so-called  expansion  of  bone  over  central 
sequestra  or  sarcomata  is  produced  in  a  similar  way  :  as  the  interior  becomes 
hollowed  out  and  weakened,  the  periosteum  on  the  outside  maintains  the 
strength  of  the  part  by  the  new  bone  it  forms,  until  perhaps  the  whole  of  the 
original  shaft  disappears,  and  a  new  shell  with  a  much  larger  cavity  is 
developed  in  its  place  (fig.  173). 

For  the  most  part  this  change  is  to  be  regarded  as  reparative  in  character, 


Fig.  161. — Chronic  inflammation  of 
bone.  The  tibia  and  fibuhx  from 
an  old  amputation,  showing  ex- 
cessive vascularity  with  great 
production  of  new  bone. 
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but  sometimes  it  leads  to  consequences  -wliicli,  instead  of  being  beneficial, 
make  matters  worse.  One  lias  been  mentioned  already  :  a  suppurative  focus 
in  the  cancellous  end  of  a  long  bone  may  be  completely  locked  in  ;  layer  after 
layer  of  dense  osseous  tissue  is  formed  around  it  until  escape  is  impossible  ; 
but  unhappily  this  process  is  rarely  uniform  ;  the  periosteal  surface  becomes 
thickened  (fig.  163),  but  not  the  articular,  so  that  if  a  joint  is  near  and 
suppuration  continues,  the  pus  is  almost  certain  to  work  its  way  into  the 
cavity  and  lead  to  destructive  arthritis. 

In  other  cases  the  Haversian  spaces  and  the  medullary  canal  become  so 
constricted  that  the  amount  of  blood  going  to  the  part  is  scarcely  sufficient 
to  maintain  its  life,  and  the  least  irritant  causes  necrosis.  Sometimes  appa- 
rently none  is  required.  Paget  has  de- 
scribed a  form  of  quiet  necrosis  in  which 
there  is  no  suppuration,  or  exceedingly 
little  ;  the  sclerosis  simply  continues 
until  the  vascular  canals  are  obliterated 
and  the  central  portion  of  the  affected 
area  dies.  The  sequestrum  formed  in 
this  way  may  take  years  before  it  is 
completely  detached.  Meanwhile  it  acts 
as  a  continual  irritant,  the  bone  around 
is  kept  in  a  state  of  chronic  inflamma- 
tion, and  either  rarefying  ostitis  sets 
in,  and  the  strength  of  the  part  is  so 
much  impaii'ed  that  spontaneous  frac- 
ture takes  place,  or  it  becomes  denser 
and  harder,  and  layer  after  layer  of  new 
bone  is  laid  down,  until  at  length  the 
circumference  is  doubled.  In  either 
case,  the  diagnosis  from  malignant 
disease  is  exceedingly  difficult,  and 
not  unfrequently  the  actual  condition 
has  only  been  recognised  after  amputa- 
tion. 

Syphilitic  inflammation  of  bone, 
especially  the  inherited  form  that  occurs 
at  puberty,  is  often  followed  by  an  ex- 
treme degree  of  sclerosis.  The  whole 
of  the  shaft,  generally  of  the  tibia,  be- 
comes enlarged  and  condensed ;  super- 
ficial sequestra  form,  probably  from 
gummatous  infiltration  of  the  perios- 
teum ;  and,  owing  to  the  extreme 
density  of  the  bone  beneath,  it  may  be 
years  before  they  are  loose  enough  to 
be  removed.  The  same  thing  is  not  uncommon  after  acute  necrosis  of  the 
lower  end  of  the  femur;  the  sequestrum,  especially  when  the  posterior  surface 
is  involved,  may  remain  adherent  for  the  rest  of  life. 

Closely  allied  to  this  are  the  changes  in  shape  and  size,  as  well  as  in 
density,  which  are  sometimes  niet  with  in  adults.  In  most  instances  (ostitis 
detormans,  for  example)  they  are  the  result  of  some  general  disorder  of 


Fig.  162.  —  Suppurative  periostitis  and 
osteomyelitis  of  tibia :  tlie  sequestrum, 
wliich  IS  locked  in,  involved  the  whole 
thickness  of  the  bone.  Owing  to  the 
constant  irritation  near  the  epiphysial 
line  the  upper  end  of  the  tibia  has  grown 
obliquely. 
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nutrition,  and  the  whole  skeleton  is  affected  more  or  less  ;  but  occasionally 
alterations  of  a  similar  description — elongation,  curving,  irregularity  of  the 
surface,  disappearance  of  the  medullary  canal,  and  condensation — are  pro- 
duced by  purely  local  irritants. 

In  children,  before  the  epiphyses  have  united,  the  growth  of  the  bone  in 
length,  as  well  as  the  shape,  may  be  very  seriously  affected  by  premature 
condensation.  Ossification  sets  in,  the  epiphysis  is  joined  to  the  shaft  before 
full  size  is  reached,  and  development  is  stopped.  In  other  cases,  exactly  the 
opposite  result  follows  ;  owing  to  the  greatly  increased  vascularity  of  the 
part  unnatural  growth  takes  place  and  the  bone  becomes  very  much  elon- 
gated. This  may  occur  on  one  side  of  the  bone  only,  so  that  the  axis  of 
the  limb  is  seriously  distorted  (fig.  102)  ;  or  in  one  of  a  pair  and  not  in 
the  other,  in  the  tibia  for  example  and  not  in  the  fibula,  so  that  the  neigh- 
bouring joint  is  rendered  almost  useless. 

3.  Caeies 

Of  this  there  are  two  varieties  :  {a)  simple  or  non-specific,  in  which 
pyogenic  organisms  only  are  present ;  and  (b)  specific,  in  which  the  destruc- 
tion is  due  to  tubercular,  syphilitic,  or  leprosy  germs,  with  or  without  the 
others.  In  the  first  variety  the  granulation-tissue  breaks  down  into  pus 
directly ;  in  the  second  fatty  degeneration  and  caseation  set  in  first,  and  sup- 
puration is  a  complication.  In  both  the  trabeculie  that  are  not  absorbed  are 
deprived  of  their  nutrition  and  perish  ;  and  small  fragments  of  dead  bone 
drop  ofl:'  into  the  fluid  that  surrounds  them.  When  the  inflammation  is  acute, 
the  sequestra  may  be  of  some  size  {caries  nccrotica) ;  ordinarily  they  are 
very  minute. 

Caries  may  occur  either  on  the  surface  of  compact  bone  or  in  cancellous 
tissue.  The  former  is  most  often  met  with  in  connection  with  syphilis. 
A  gummatous  deposit  forms  in  or  under  the  periosteum,  softens  and  breaks 
down,  leaving  a  foul-looking  ulcer,  the  floor  of  which  is  formed  of  roughened 
bone,  soft,  and  as  pyogenic  germs  are  always  present  in  sloughing  gummata, 
covered  over  with  pus.  Underneath,  if  this  is  scraped  away,  there  is  a  border 
of  rarefying  ostitis  ;  and,  as  a  rule,  farther  off,  one  of  sclerosis,  the  difference 
depending  upon  the  diminishing  intensity  of  the  irritant. 

In  cancellous  tissue  it  is  much  more  common.  The  carpus  and  tarsus, 
the  bodies  of  the  vertebrfB  and  the  articular  ends  of  the  long  bones,  are  the 
favourite  places.  It  begins  as  rarefying  ostitis  ;  the  Haversian  canals  become 
dilated  ;  the  trabecular  are  absorbed,  all  the  spaces  enlarge,  and  very  soon  the 
affected  part  is  converted  into  granulation-tissue  with  only  a  few  bony  spicules 
left.  If  the  cause  is  a  transient  one,  resolution  or  organisation  follows,  and 
the  damage  is  repaired.  If,  on  the  other  hand,  living  organisms  are  present, 
and  they  continue  to  grow,  the  newly-formed  lymph  is  killed,  the  solid  tissues 
break  down  and  become  liquid,  the  trabeculas  that  are  not  absorbed  die  and 
drop  off  as  minute  sequestra  ;  and  in  a  little  while  a  cavity  is  formed,  filled 
with  fluid  debris,  and  surrounded  by  a  wall  of  softened,  congested  bone. 

(a)  Simple  caries.— In  a  chronic  abscess  of  the  cancellous  end  of  one  of 
the  long  bones,  such  as  is  sometimes  caused  by  injury  (fig.  103),  all  these 
changes  may  be  found  existing  together,  side  by  side.  In  the  centre  is  a 
sequestrum  ;  thrombosis  occurred  in  some  of  the  vessels  at  the  time  of  the 
accident,  the  collateral  circulation  could  not  be  established,  and  necrosis 
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the  pyogenic  organisms. 


resulted.  Around  this  is  a  cavity  filled  with  pus,  a  few  (but  only  a  few)  germs 
having  reached  it  through  the  blood.  The  bone  which  originally  occupied  this 
space  has  been  absorbed ;  the  inflammation  was  not  sufficiently  severe  to  kill 
the  part  en  masse  as  it  did  in  the  centre  ;  there  was  time  for  rarefying  ostitis 
to  set  in  ;  the  bony  trabeculje  were  removed  ;  the  granulation-tissue  that 
replaced  them  melted  away  into  pus  ;  and  an  abscess-cavity  resulted. 

The  wall  of  the  abscess  is  lined  with  a  so-called  pyogenic  membrane— in 
other  words,  vascular  lymph  or  granulation-tissue,  which  has  caused  the 
removal  of  every  particle  of  bone,  and  has  been  able  to  resist  the  action  of 

Around  this  is  a  circle  of  rarefying  ostitis, 
gradually  becoming  less  and  less  cha- 
racteristic as  the  distance  increases. 
Close  to  the  cavity  there  is  only  a 
bony  spicule  left  here  and  there  ;  it  is 
nearly  all  soft  tissue,  continuous  with 
that  lining  the  abscess  and  furnishing 
by  its  death  the  pus  that  fills  it.  Farther 
away  the  proportion  is  reversed  ;  and  at 
length,  quite  on  the  outside,  where  the 
efl'ect  of  the  irritant  is  scarcely  felt,  or- 
ganisation has  taken  place,  the  bone  is 
hard  and  dense  (sclerosed)  and  new  layers 
are  thrown  out  under  the  periosteum. 

These  changes  are  the  result  of  two 
forces :  one  is  the  destructive  action  of 
the  irritant,  aided  by  the  pyogenic  or- 
ganisms ;  the  other  is  the  effort  of  the 
tissues  to  repair  and  limit  the  damage. 
The  same  may  be  seen  when  caries 
affects  the  surface  of  a  bone,  provided 
the  patient  is  otherwise  healthy  :  in  the 
centre,  where  the  irritant  is  most  active, 
the  destruction  is  complete  ;  around  the 
margins  of  the  ulcer  (for  such  it  really 
is)  and  deep  down  under  its  floor,  there 
is  a  deposit  of  new  and  dense  bone. 
(b)  Specific  canes.— This  is  nearly  always  due  either  to  tubercle  or 
syphiUs  :  the  other  infective  organisms  are  more  rare,  and  the  effects  they 
produce  not  characteristic. 

Tubercular  caries  is  especially  distinctive.  It  is  marked  out  at  once  from 
all  the  rest  by  the  entire  absence  of  repair.  So  long  as  the  tubercle  is 
spreading,  the  inflammation  is  never  confined,  either  by  sclerosis  or  a  deposit 
of  new  bone.  The  whole  structure  is  light  and  porous  ;  there  is  no  evidence 
of  organisation,  no  thickening  under  the  periosteum  or  sclerosis  in  the 
cancellous  spaces.  The  centre  is  filled  with  caseous  debris  or  a  thin  oily 
fluid  mixed  with  minute  sequestra  :  around  this  is  a  layer  of  granulation- 
tissue  studded  with  mihary  tubercles,  which  constantly  spread  wider  and 
wider,  while  they  decay  and  caseate  in  the  centre.  If  the  nutrition  of  the 
bone  improves,  or  that  of  the  bacilh  deteriorates,  so  that  the  former  gains  the 
upper  hand  and  the  inflammation  ceases  to  be  tubercular,  encapsulation  and 
sclerosis  occur,  as  when  the  cause  was  traumatic.  If,  on  the  other  hand,  the 


Fig.  163. — Diagrammatic  representatioil  of 
an  abscess  in  the  cancellous  end  of  the 
tibia,  showing  a  central  sequestrum  lying 
in  an  abscess-cavity  with  vascular  bone 
around,  and  farther  away  sclerosis  and 
a  deposit  of  new  bone. 
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bone-corpuscles  are  badly  nourished  or  in  a  state  of  fatty  degeneration  (wliich 
is  said  to  be  common  in  tuberculous  subjects)  there  is  nothing  to  oppose  the 
spread  of  the  disease,  and  it  continues  until  the  whole  is  reduced  to  a  periosteal 
shell,  filled  with  caseous  debris.  There  is  no  true  suppuration  unless  the  pyo- 
2;enic  germs  enter  as  well  as  the  tubercle-bacilli,  and  in  sufficient  number ; 
if  once  they  do,  the  destruction  becomes  infinitely  more  rapid. 

Syphilitic  caries  presents  no  special  features.  It  may  occur  by  itself  and 
cause  the  most  extensive  destruction  (fig.  170),  but  suppuration  is  usually 
associated  with  it. 

Causes. — Inflammation  may  be  caused  either  by  organised  or  unorgan- 
ised irritants  :  the  latter  may  be  mechanical  (tension  or  the  presence  of  a 
foreign  body),  or  chemical  (mercury  or  phosphorus)  ;  the  mode  of  action  of 
the  former  is  uncertain  and  perhaps  not  always  the  same. 

1.  Meclicmical  injury. — In  wounds  and  fractures  the  bones,  like  other 
tissues,  become  inflamed  if  the  parts  are  not  kept  at  rest,  if  there  is  any 
tension  or  if  there  is  a  foreign  body  present,  such  as  a  sequestrum,  and 
sclerosis  or  rarefying  ostitis  sets  in,  but  not  suppuration. 

2.  Chemical  iwisons. — Some  of  these,  like  mercury  and  phosphorus,  are 
introduced  directly  from  the  exterior.  Others,  as  in  the  case  of  gout  and 
rheumatism,  are  in  all  probability  the  product  of  some  perversion  of  nutri- 
tion. Whether  certain  other  afl'ectious  of  bone,  which  are  not  so  distinctly 
inflammatory  in  their  character  (such  as  ostitis  deformans,  rickets,  and 
osteomalacia)  are  also  due  to  chemical  changes  in  the  blood,  is  perhaps  open 
to  argument ;  but  at  least  no  clear  line  can  be  drawn  between  them. 

3.  Infectious  organisms.— (a)  Non-specific. — Inflammationof  the  most  in- 
tense character  may  occur  after  amputations  or  compound  fractures,  especially 
if  the  medullary  canal  has  been  laid  open  ;  or  by  infection  from  the  blood 
(acute  suppurative  periostitis,  osteomyelitis,  and  epiphysitis),  the  germ 
entering  either  through  some  cutaneous  boil,  or,  if  the  skin  is  unbroken, 
through  the  alimentary  or  respiratory  tracts,  and  finding  a  suitable  nidus  for 
its  development  in  the  bone.  It  is  not  uncommon  after  the  acute  exanthemata, 
especially  typhoid  fever. 

As  in  all  forms  of  inflammation  of  bone  in  which  necrosis  or  suppuration 
occurs,  the  attack  does  not  cease  when  the  primary  cause  has  spent  its  energy ; 
the  sequestrum  remains  behind  as  a  foreign  body  and  acts  as  a  constant 
irritant,  keeping  up  chronic  inflammation,  until  it  is  detached  and  the  loss 
repaired. 

(6)  &;peci/ic.— Periostitis  and  interstitial  osteomyelitis  are  exceedingly 
common  in  syphilis,  both  in  the  acquired  and  the  hereditary  form.  The  ni- 
flammation  may  be  acute,  occurring  early  in  the  course  of  the  disease,  affecting 
the  periosteum  chiefly  and  ending  for  the  most  part  in  resolution,  or  chronic, 
involving  the  bone  as  well,  and  often  complicated  by  suppuration.  Sclerosis 
and  hyperostosis  are  more  common  in  the  hereditary  form.  Tubercle  usually 
affects  young  subjects,  and  nearly  always  cancellous  bones,  though  it  may 
occur  upon  the  cranium.  Other  specific  organisms,  such  as  those  of  leprosy 
and  actinomycosis,  are  too  rare  to  require  special  mention. 

Secondary  inflammation  of  bone,  due  to  extension  from  structures  near,  is 
frequently  met  with.  Ulceration  of  the  skin,  for  instance,  may  extend  into  the 
substance  of  an  underlying  bone  and  lead  to  caries  ;  or,  in  a  poisoned  wound 
of  the  finger,  the  inflammation  may  spread  along  the  lymphatics  to  the  tendon- 
sheath  and  the  periosteum,  and  lead  to  acute  suppurative  periostitis. 
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Vabieties  of  Inflammation 


Simple  Traumatic 

Contusions  occasionally  give  rise  to  an  effusion  of  blood  under  the 
periosteum  or  in  tlie  cancellous  tissue  ;  but  except  in  children  it  is  rarely 
extensive.  The  sub-periosteal  extravasation  on  the  parietal  bone  in  infants 
after  difficult  labour  [cephallmviatoma)  is  an  exception.  This  may  attain  a 
very  considerable  size,  though  it  is  always  strictly  limited  by  the  sutures, 
and  may  last  for  months  before  it  is  completely  absorbed,  the  edges  be- 
coming hard  and  organised  while  the  centre  remains  soft  and  semi-fluid.  In 
cases  of  fracture  the  extravasation  is  more  extensive,  filling  up  the  medullary 
canal  and  spreading  into  all  the  tissues  around  as  well. 

The  subsequent  changes  are  the  same  as  in  other  tissues  :  the  blood  coagu- 
lates ;  the  liquid  portion  disappears ;  the  vessels  dilate ;  lymph  pours  out 
through  their  walls  into  the  remainder  of  the  clot,  and  all  the  tissues  around 
become  softened  and  swollen.  In  other  words,  the  tension  and  the  extravasated 
blood  have  caused  a  very  slight  degree  of  inflammation. 

[a)  In  the  vast  majority  this  is  followed  by  resolution  ;  the  broken-down 
clot  is  gradually  removed  ;  the  exudation  is  absorbed  ;  the  blood-vessels 
shrink  to  their  normal  diaineter  ;  and  the  structure  of  the  part  is  completely- 
restored. 

(&)  Occasionally  organisation  takes  place,  and  the  lymph  becomes  con- 
verted into  bone.  This  is  always  due  to  some  slight  but  persistent  irritant ; 
it  may  be  a  local  one,  as  when  organisation  occurs  round  the  margin  of  a 
cephalhajuiatoma ;  more  frequently  it  is  constitutional,  as  in  syphiHs  or 
rheumatoid  arthritis.  In  tliese  diseases  the  general  nutrition  is  so  perverted 
that  if  the  tissues  become  inflamed,  no  matter  what  the  exciting  cause  may 
be,  the  attack  is  not  allowed  to  subside  ;  it  is  maintained  and  made  chronic- 
by  the  constitutional  complaint. 

(c)  In  rare  instances  the  d'eath  of  the  part  of  the  bone  that  is  injured 
takes  place  ;  thrombosis  occurs,  and  if  the  collateral  circulation  fails  necrosis 
results.  In  the  soft  tissues  the  dead  part  is  removed  by  fatty  degeneration. 
In  bone  what  is  known  as  quiet  necrosis  follows.  A  portion  of  the  shaft 
perishes,  acts  as  a  foreign  body  keeping  up  a  slight  amount  of  irritation,  and 
leads  to  the  formation  of  dense  and  thick  layers  of  new  bone  around,  so  that 
sometimes  an  enormous  degree  of  enlargement  is  produced.  Suppuration  is 
a  compKcation  and  not  an  essential  feature  ;  but  generally  the  pyogenic 
organisms  gain  access  to  the  injured  tissue  through  the  blood-stream,  and  a 
certain  amount  of  pus  is  formed.  If  this  occurs  in  the  shaft  of  a  long  bone 
it  IS  known  as  chronic  osteomyelitis  (fig.  164) ;  if  in  the  cancellous  end,  as. 
chronic  abscess  of  bone  (fig.  163).  Probably  in  these  instances  the  tissues 
outside  the  immediate  seat  of  injury  are  well  nourished,  the  pyogenic  irritants 
are  few  m  number  and  capable  of  but  little  mischief,  and  sclerosis  soon  shuts 
them  m. 

Symptoms.— (a)  Simple  acute  i7iflammation  (traumatic  node).  The 
symptomr  are  rarely  severe.  If  the  bone  is  superficial  the  skin  is  a  little 
raised,  perhaps  warmer  than  it  ought  to  be,  and  adherent  to  the  periosteum 
beneath  ;^  usually  it  is  rather  whiter  than  natural,  owing  to  the  way  in 
which  it  is  stretched  ;  only  when  the  inflammation  reaches  It  does  it  become- 
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much  reddened.  It  is  always  very  tender  on  pressure  ;  if  there  is  any  muscle 
attached  to  the  injured  spot  the  patient  will  not  use  it ;  and  there  is  a 
constant  dull  aching  pain  which  grows  worse  at  night  as  the  limb  becomes 
warm  in  bed,  and  gradually  subsides  towards  morning.  In  children  there 
may  be  slight  feverishness,  but  never  such,  in  simple  traumatic  inflamma- 
tion, as  to  excite  anxiety. 

(b)  Chronic  inflammation;  chronic  ostitis,  'periostitis,  or  osteomyelitis  ; 
chronic  abscess  of  bone.  The  symptoms  of  all  of  these  are  of  the  same 
character,  though  they  differ  very  much  in  intensity.  The  most  striking  is  the 
constant  dull  aching  pain,  worse  at  night  when  the  patient  gets  warm,  and 
worse  in  wet  weather  or  after  exercise.  In  sub-acute  attacks,  or  when  there 
is  an  abscess  shut  in,  it  may  be  very  severe.  The  whole  bone  is  enlarged 
by  expansion  and  the  formation  of  new  layers  on  the  surface,  though  this 
often  appears  to  be  greater  than  it  really  is,  owing  to  the  condensation 
of  the  soft  tissues  over  it.  In  periostitis  the  swelling  usually  involves  only 
one  side,  and  is  irregular  and  nodular  on  the  surface  ;  when  the  cause  is 
more  deeply  seated  the  outline  is  generally  smooth  and  even.  The  skin 
rarely  shows  any  change,  though  it  may  pit  slightly  on  firm  pressure  if 
the  bone,  like  the  tibia,  is  subcutaneous.  As  a  rule  there  is  tenderness  over 
the  whole  bone,  but  not  unfrequently,  especially  in  chronic  abscess  of  the 
cancellous  end,  one  spot  is  exquisitely  sensitive  ;  and  occasionally  it  is  a 
little  reddened  and  puffy  upon  the  surface.  There  is  no  local  rise  of  tem- 
perature, unless  the  inflammation  is  nearing  the  skin,  and  as  a  rule  little  or 
no  constitutional  disturbance  ;  but  the  muscles  are  not  unfrequently  wasted, 
and  if  the  articular  end  of  the  bone  is  involved,  the  neighbouring  joint  always 
shows  signs  of  synovitis. 

Treatment.— Simple  acute  inflammation,  as  a  rule,  subsides  rapidly  if 
the  part  is  kept  at  rest  and  the  amount  of  blood  flowing  through  it  checked 
by  elevation,  cold,  and  lead  lotion.  Whether  necrosis  takes  place  or  not 
depends  upon  the  extent  of  the  thrombosis  and  the  amount  of  bone  which 
has  been  deprived  of  its  blood-supply.  If,  for  example,  stasis  occurs  in  the 
diploe  of  the  cranium,  the  whole  thickness  of  the  bone  may  perish,  and  there 
is  great  danger  (if  suppuration  sets  in)  of  the  inflammation  spreading  to 
the  meninges  or  the  sinuses  and  causing  pytemia,  as,  for  instance,  in  Pott's 
puffy  tumour ;  if  only  the  surface  is  affected,  either  there  is  no  necrosis  at 
all,  the  collateral  supply  maintaining  the  nutrition,  or  the  sequestrum  is 
superficial. 

If  the  inflammation,  instead  of  subsiding,  persists  and  becomes  cliromc, 
the  treatment  must  be  guided  by  the  cause.  Sometimes  nothing  but  osteo- 
sclerosis can  be  found  to  explain  it  :  the  inflammatory  exudation,  under  the 
influence  of  a  rheumatic  or  a  syphilitic  constitution,  has  undergone  organisa- 
tion ;  the  whole  bone  has  become  hard  and  dense,  and  the  seat  of  a  chronic 
wearing  pain.  Sometimes,  on  the  other  hand,  a  sequestrum  or  a  minute 
quantity  of  pus  is  locked  in,  either  by  the  compact  tissue  of  the  bone  itself- or 
by  layers  of  new  bone  thrown  out  under  the  periosteum,  or  by  both 
together. 

In  the  former  case,  when  the  cause  is  purely  constitutional,  iodide  of 
potash  and  counter-irritants  (iodine  applied  locally,  blisters,  and  even 
the  actual  cautery)  are  the  chief  remedies,  special  attention  being  paid  to  the 
diathesis  that  is  present. 

In  the  latter,  when  the  pain  and  swelUng  are  confined  to  one  part  of  a 
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bone,  or  when,  though  the  whole  is  involved  more  or  less,  one  spot  is  distinctly- 
more  tender  than  the  rest,  more  active  measures  are  possible.  Iodide  of 
potash  should  be  tried  first  and  may  give  relief  for  a  time,  but  if  the  symptoms 
persistently  return,  particularly  if  one  spot  in  the  skin  is  slightly  puify  or 
cedematous,  or  if  the  neighbouring  joint  is  liable  to  attacks  of  synovitis,  the 
patient  should  be  placed  under  an  anfesthetic,  Esmarch's  bandage  applied,  and 
a  free  incision  made  down  to  the  bone,  through  the  periosteum,  at  the  spot 
where  the  tenderness  is  greatest.    If  the  part  involved  is  the 

i"i|/^,%%fi^  ;:  j       cancellous  end  of  one  of  the  long  bones,  a  trephine  should  be 
■'''i'jW' ;  j      applied  and  a  circle  of  bone  removed,  until  the  soft  cancellous 
H'f  4      tissue  is  exposed.    If  there  is  an  abscess,  free  exit  should  be 
>?i     given  to  the  pus,  and  the  cavity  should  be  thoroughly  wiped 
r  'l     out  with  an  antiseptic,  or  if  there  is  a  suspicion  that  it  is  tuber- 
cular,  stuffed  with  iodoform.    If  nothing  is  found,  the  sur- 
>'lfi     rounding  bone  may  be  explored  by  means  of  a  drill.  Some- 
times  the  amount  of  pus  is  so  small  that  its  escape,  mixed 
■  a     with  bone-debris,  is  unnoticed.    If,  on  the  other  hand,  the 
shaft  is  the  part  concerned,  the  operation  is  essentially  the 
i|     same,  but,  instead  of  trephining,  linear  osteotomy  is  per- 
1?     formed  with  a  Hey's  saw,  the  cut  being  carried  down  until 
,p     the  medullary  canal  is  exposed.  Even  when  nothing  is  found 
V('l^    to  account  for  the  symptoms,  they  not  unfrequently  subside 
and  disappear  completely  after  the  operation,  possibly  from 
the  relief  of  the  tension,  possibly  from  the  rarefaction  and 
ii'^     softening  of  the  compact  tissue  that  follows. 


Phosphorus  Necbosis 


Tig.  164.— Chronic 
abscess  in  the 
centre  of  shaft 
of  humerus 
(chronic  sup- 
purative osteo- 
myeHtis)  leading 
to  sclerosis  and 
the  deposit  of 
2iew  bone  under 
the  periosteum. 
The  line  of  the 
old  shaft  can 
still  be  traced. 


Inflammation  of  the  jaws,  of  a  peculiarly  progressive 
and  obstinate  character,  is  not  uncommon  among  those  ex- 
posed to  phosjohorus  fumes.  So  long  as  the  teeth  are  abso- 
lutely sound  they  appear  to  enjoy  immunity  ;  but  as  soon 
as  they  become  carious  from  any  cause,  inflammation  sets 
in  and  rapidly  spreads  to  the  periosteum,  the  medulla,  and 
the  substance  of  the  bone  itself.  The  spongy  part  of  the 
alveolar  margin  becomes  exposed,  the  outer  layers  of  the 
bone  are  eaten  away,  the  surface  is  roughened,  the  medullary 
spaces  filled  with  pus  in  which  there  is  a  number  of  minute 
sequestra,  and  the  medulla  itself  is  completely  destroyed. 
Sometimes  the  disease  remains  limited  to  the  alveolar 
margin  ;  more  frequently  the  sequestra  refuse  to  separate,  and  it  extends 
until  the  whole  of  the  bone  has  perished  and  is  detached  from  the  peri- 
osteum. In  the  case  of  the  lower  jaw  there  is  nearly  always  a  deposit 
of  new  bone  at  the  angle,  where  the  severity  of  the  inflammation  is  less 
acute  ;  but  it  is  of  a  peculiarly  soft  and  spongy  character,  and  adheres  to  the 
dead  bone  beneath,  so  that  when  the  sequestrum  is  removed  it  nearly  always 
comes  away  with 

^  The  symptoms  may  be  of  great  severity.  The  gums  become  swollen  ;  the 
pam  is  very  intense ;  there  is  a  profuse  discharge  of  pus  into  the  mouth, 
and  partly  from  this  constantly  finding  its  way  down  into  the  lungs  and  the 
stomach,  partly  from  the  inability  to  take  a  proper  supply  of  nourishment,  ' 
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the  health  soon  begins  to  fail,  the  inflammation  extends  to  the  other  parts 
Df  the  face,  and  the  patient  becomes  utterly  worn  out. 

Very  little  can  be  done  in  the  way  of  treatment  until  the  sequestra 
oecome  loose.  Dead  projecting  fragments  may  be  removed  from  time  to 
ime  ;  the  mouth  must  be  kept  sweet  by  constantly  washing  it  out  with 
Condy's  fluid  or  some  other  antiseptic  ;  abscesses  may  have  to  be  opened, 
ind  the  strength  must  be  maintained  as  far  as  possible.  In  some  cases 
the  whole  of  the  lower  jaw,  with  the  exception  of  the  condyles  and  the 


Pig.  165. — Phosphorus  necrosis,  most  marked  at  the  alveohir  border,  with  a  deposit 
of  new  and  adherent  bone  at  the  angle. 

ittachment  of  the  temporal  muscle,  can  be  removed.  Reproduction  usually 
akes  place  abundantly,  and  a  massive  bar  of  bone  is  developed  in  its  place  ; 
rat  not  unfrequently  this  atrophies  again,  and  nothing  but  a  fibrous  band  is 
eft  to  support  the  mucous  membrane.  It  has  been  recommended,  where 
)ossible,  not  to  remove  the  teeth,  in  the  hope  that,  if  their  attachment  to 
ihe  mucous  membrane  could  be  preserved,  they  might  retain  a  certain 
legree  of  vitality  and  become  sufficiently  firm  again  to  prove  of  use. 

Mercueiad  Necrosis 

Exposure  to  the  fumes  of  mercury  (as  in  a  long  since  abandoned  method 
>f  silvering  glass),  or  its  administration  in  excess,  may  cause  necrosis  either 
)f  the  subcutaneous  bones  (the  skull,  sternum,  tibia,  or  bones  of  the  nose, 
or  example)  or  of  the  jaws.  In  the  latter  case  the  origin  is  evidently 
ocal :  the  mucous  membrane  first  becomes  affected,  especially  around  carious 
'oots,  or  where  there  is  an  accumulation  of  tartar  ;  then  the  periosteum  and 
he  hning  membrane  of  the  alveoli ;  the  teeth  become  loose  and  drop  out ; 

finally  the  bone  itself  becomes  involved.  At  the  present  day  it  is 
ortunately  very  rare. 

Acute  Suppurative  Ostitis 

Acute  Necrosis 

This  may  begin  either  in  the  medulla  or  the  periosteum  (cicute  supiyura- 
ive  osteomyelitis  or  periostitis);  it  is  always  the  result  of  infection;  it  is 
auch  more  common  in  children  (especially  in  boys)  than  in  adults,  owing,  m 
ill  probabihty,  to  the  greater  vascularity  and  more  rapid  nutritive  changes 
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in  the  bones  during  early  life  ;  suppuration  sets  in  almost  at  once,  and  it  is 
attended  with  the  most  intense  fever,  so  that  it  may  prove  fatal  within  three 
or  four  days,  with  all  the  symptoms  of  general  blood-poisoning. 

A  closely  similar  form  occurs  in  infants,  attacking  the  growing  layer  at 
the  epiphyses  {acute  epi'physUis)  and  leading  to  suppurative  arthritis  ;  and 
occasionally  after  amputation,  in  which  the  medullary  canal  has  been 
opened,  an  intense  form  of  osteo-myelitis  occurs  from  direct  infection. 

Acute  necrosis  is  most  often  met  with  between  the  ages  of  eight  and 
eighteen,  and  it  nearly  always  affects  the  long  bones,  sometimes  beginning 
in  the  middle  of  the  shaft,  but  more  often  in  the  neighbourhood  of  the 
epiphyses.  It  may  occur  in  perfectly  healthy  children,  but  fatigue  and 
exhaustion  are  certainly  predisposing  causes.  One  of  t>lie  most  acute 
cases  I  have  ever  seen  developed  suddenly  in  the  course  of  a  chronic  attack 
without  its  being  possible  to  assign  a  reason.  It  has  nothing  to  do  with 
scrofula. 

Causes. — There  is  usually  a  history  of  a  blow  or  of  some  slight  injury  a 
day  or  two  before  ;  but  although  this  may  determine  the  locality  of  the  out- 
break, and  perhaps  (when  the  bone  is  superficial  and  the  inflammation 
begins  in  the  periosteum)  assist  the  development  of  the  poison  by  the 
extravasation  it  causes,  it  cannot  be  held  responsible  for  more.  The  imme- 
diate agent  is  undoubtedly  an  infective  germ  which  enters  the  blood,  either 
from  some  cutaneous  boil  or  through  the  alimentary  or  respiratory  tracts, 
and  which  finds  a  suitable  soil  in  the  injured  area.  It  is  well  known  that 
in  pyaemia  abscesses  are  prone  to  develop  at  the  seat  of  injuries,  and  that 
suppuration  sets  in  around  simple  fractures  if  animals  are  fed  upon  putrid 
food ;  and  it  is  possible  a  similar  explanation  will  hold  good  for  this ;  the 
germs  are  often  present,  but  cannot  develop  without  a  suitable  nidus  having 
been  prepared. 

No  specific  organisms  have  been  found  in  connection  with  the  dise^-se : 
the  staphylococcus  pyogenes  aureus,  which  is  met  with  in  all  forms  of 
acute  suppuration,  occurs  abundantly,  so  also  does  the  staphylococcus 
pyogenes  albus  ;  sometimes  there  is  a  streptococcus  too ;  and  not  seldom, 
especially  in  the  worst  cases,  they  are  all  found  together  ;  but  they  are  in 
no  way  peculiar  to  it.  In  several  instances  acute  necrosis  appears  to  have 
been  secondary  to  infection  from  boils ;  and  it  has  been  shown  that  the  pus 
from  a  case  of  this  kind  rubbed  into  the  skin  of  the  forearm  is  capable  of 
producing  pustules  and  furuncles  in  abundance. 

Morbid  appearances.— In  acute  osteomyelitis  the  changes  are  prac- 
tically confined  to  the  medulla  ;  outside,  the  periosteum  is  thickened  and 
softened ;  the  fibrous  layer,  especially  near  the  epiphysis,  is  separated  by  a 
purulent  exudation  from  the  bare,  smooth  bone  beneath,  and  the  tissues 
around  are  swollen  and  infiltrated  with  lymph  ;  but  often,  before  there  is  time 
for  anythmg  further,  the  case  proves  fatal,  with  symptoms  of  the  most 
intense  blood-poisoning.  The  medulla  itself  disappears  ;  the  central  canal 
IS  filled  with  purple  extravasations  and  streaks  of  yellow  pus  ;  and  in  the 
worst  cases,  if  the  disease  has  lasted  more  than  a  few  days,  even  the 
cancellous  tissue  at  the  ends  of  the  bones  is  loaded  with  blood-stained  pus, 
on  the  top  of  which  is  floating  a  scum  of  oily  drops. 

In  acute  suppurative  periostitis  this  order  is  reversed ;  and  if  the  tough 
fibrous  layer  gives  way  in  time,  so  that  the  pus  is  not  retained  under  such 
high  tension,  the  morbid  process  spreads  to  the  tissues  around  and  causes 
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more  conspicuous  changes.  It  usually  commences  on  the  shaft,  hi  the 
neighbourhood  of  one  of  the  epiphyses,  especially  on  the  posterior  surface  of 
the  lower  end  of  the  femur.  Possibly  this  is  due  to  the  extensive  attach^ 
ment  of  the  gastrocnemius  to  the  periosteum  ;  a  sudden  contraction  nhglit 
tear  it  from  the  bone.  The  tibia,  however,  suffers  almost  as  frequently  ; 
the  bones  of  the  upper  extremity  less  often.  Pus  forms  almost  at  once  : 
nearly  always  it  is  mixed  with  blood,  and  very  often  there  are  oil-globules 
floating  in  it,  coming  from  the  medulla  beneath.  If  it  begins  on  the  middle 
of  the  shaft,  the  whole  of  the  periosteum  may  be  stripped  up  within  a  few 
hours  ;  if  it  is  near  one  of  the  epiphyses  it  extends  rapidly  to  the  growing 
line,  and  then,  being  checked  at  this  point  by  the  much  firmer  attachment 
of  the  fibrous  layer,  turns  inwards  between  the  shaft  and  the  epiphysis  and 
spreads  into  the  cancellous  tissue.  This  peculiar  limitation  to  the  shaft  is 
one  of  the  most  characteristic  features  of  the  disease. 

How  far  the  bone  itself  takes  an  active  share  in  the  inflammatory 
process  is  still  an  open  question.  Certainly,  if  the  disease  continues  un- 
checked, the  superficial  layers  are  killed  ;  and  if  it  extends  into  the  med.ulla 
the  whole  thickness  perishes  ;  but  if  free  exit  is  given  to  the  pus  at  once, 
even  though  the  bone  underneath  is  bare  and  white,  recovery  without  any 
perceptible  loss  of  tissue  is  not  uncommon. 

Left  to  itself  the  further  progress  is  simply  a  question  of  destruction. 
The  fibrous  layer  of  the  periosteum  gives  way ;  sometimes  the  tension  to 
which  it  is  subjected  is  so  great  that  the  whole  of  it  sloughs.  The  pus,  as 
soon  as  it  gains  the  soft  loose  tissue  outside,  spreads  in  all  directions,  and 
forms  huge  difiuse  abscesses  between  the  muscles.  The  epiphyses  become 
detached  from  the  shaft ;  if  this  occurs  at  both  ends  the  whole  length  perishes 
(total  necrosis).  The  neighbouring  joints  become  involved  ;  synovitis  always 
occurs  from  the  mere  presence  of  such  intense  inflammation  near ;  not  un- 
frequently  acute  suppurative  arthritis  follows  ;  either  the  inflammation  spreads 
along  the  fibrous  layer  until  it  reaches  the  reflection  of  the  synovial  mem- 
brane, or,  as  more  commonly  happens,  the  pus  spreads  in  the  soft  medul- 
lary tissue  of  the  epiphysis  until  it  reaches  the  articular  lamella  underlying 
the  cartilage  of  the  joint :  this  gives  way  ;  a  small  round  opening,  like  a 
minute  trephine-hole  is  formed,  and  the  synovial  cavity  becomes  filled  at  once 
with  intensely  infective  septic  pus.  Other  tissues  do  not  fare  any  better  ; 
diffuse  cellulitis  spreads  up  and  down  the  limb ;  the  skin  becomes  under- 
mined ;  abscesses  form  and  point  perhaps  a  long  way  off,  and  at  last 
symptoms  of  general  pyaemia  make  their  appearance.  There  is  eyerythmg 
to  favour  such  a  termination :  intensely  infective  pus ;  high  tension  ;  and 
inflammation  of  bone.  Sometimes  numerous  metastatic  abscesses  form  ni 
all  parts  of  the  body,  especially  in  the  wall  of  the  heart,  causing  purulent 
pericarditis  ;  sometimes  the  constitutional  infection  is  so  severe  that  the 
result  is  fatal  even  before  these  have  time  to  develop. 

Repair.— If  the  case  does  not  prove  fatal  from  acute  blood-poisonmg 
within  the  first  few  days,  the  process  of  repair  commences  ;  the  mflammation 
ceases  to  spread ;  the  suppuration  becomes  limited  ;  the  tissues  that  have 
been  killed  are  gradually  detached,  and  organisation  begins. 

(a)  In  the  most  intense  form,  when  the  periosteum  and  medulla  are  both 
involved,  the  whole  shaft  perishes,  and  the  destruction  is  too  great  for  eflective 
restoration.  Fortunately,  it  usually  falls  short  of  this  ;  the  growmg  layer  is 
left ;  new  bone  is  thrown  out ;  the  sequestrum  is  gradualh  senarated,  and 
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even  if  the  shaft  is  destroyed  from  end  to  end  and  taken  away,  it  is  very 
fairly  reproduced. 

[b)  Eepair  is  most  easy  in  periostitis.    As  soon  as  the  tension  is  relieved, 
and  the  inflammation  ceases  to  spread,  the  Hving 
^  bone  beneath  the  sequestrum  becomes  more  vas- 

cular ;  rarefying  ostitis  sets  in  ;  a  layer  of  granula- 
tions is  formed  ;  and  gradually  the  necrosed  fragment 
is  entirely  detached.  Farther  away,  where  the  effect 
of  the  irritant  is  not  felt  so  much,  the  lymph  be- 
comes organised  and  new  bone  is  formed  (osteo- 
sclerosis). Similar  changes  take  place  on  the  side 
of  the  periosteum,  only  they  have  the  effect  of 
locking  the  sequestrum  in,  so  that  it  can  only  be 
released  by  operation.  The  under  surface,  facing  the 
dead  bone,  is  converted  into  vascular  granulation- 
tissue  ;  in  this  organisation  soon  begins  and  a  sheath 
of  new  bone  is  formed,  covering  in  the  sequestrum, 
and  continuous  above  and  below  with  that  which  is 
still  living.  At  first,  like  all  new  bone,  it  is  soft 
and  porous,  traversed  by  numberless  little  vessels 
running  inwards  from  the  surface,  just  as  in  callus 
(fig.  166) ;  but  by  degrees,  if  the  sequestrum  is 
removed,  it  becomes  harder  and  denser ;  and  in 
proportion  as  this  occurs  the  amount  diminishes, 
until  at  length  the  gap  in  the  old  bone  is  filled  with 
tissue,  which  in  size,  shape,  and  direction  of  blood- 
vessels, is  practically  the  same  as  it  was  before.  The 
sequestrum  from  a  case  of  periostitis  may  always  be 
recognised  by  its  smooth  external  surface,  and  the 
rough  worm-eaten  part  beneath,  where  it  has  been 
excavated  and  detached  by  granulations.  In  osteo- 
myelitisf  this  is  of  course  reversed. 

The  amount  of  new  bone  thrown  out  depends  (so 
far  as  local  conditions  are  concerned)  partly  upon 
the  intensity  of  the  inflammation,  partly  upon  the 
length  of  time  the  sequestrum  is  allowed  to  remain 
and  act  as  a  foreign  body.  In  the  most  severe  cases, 
the  periosteum,  like  the  compact  tissue  beneath,  is 
killed  at  the  first,  and  no  new  bone  is  formed  :  the 
shell  is  deficient  over  a  great  part  of  the  gap,  although 
there  is  usually  a  certain  amount  at  either  end.  If 
this  occurs  in  the  tibia,  the  two  extremities,  pro- 
vided the  epiphysis  have  remained  intact,  sometimes 
form  a  connection  with  the  fibula,  and  this,  because 
of  the  increased  weight  it  has  to  bear,  becomes 
hypertrophied.  If  it  is  the  femur  or  the  humerus 
nothing  can  be  done,  except  possibly  transplanta- 
tion :  in  one  or  two  instances  a  bone  has  been  built 
up  by  this.  Even,  however,  in  moderately  acute  cases  portions  of  the 
periosteum  usually  slough,  and  deficiencies  are  left  here  and  there  in  the 
new  shell.    These  openings  are  known  as  cloaccB,  and  they  serve  as  channels 


Fig.  16G.— Acute  suppurative 
periostitis  and  osteomyelitis 
(acute  necrosis)  of  shaft  of 
tibia  from  a  child.  The 
sequestrum  has  been  re- 
moved, and  the  new  shell, 
deficient  in  many  parts 
where  the  periosteum 
sloughed  (cloaca;),  is  left. 
The  epiphyses  are  intact. 
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to  convey  the  pus  from  the  interior  to  the  sinuses  by  which  it  is  discharged 
through  the  skin. 

Sometimes,  when  the  tension  has  been  reheved  by  free  incision  at  once, 
no  necrosis  at  all  takes  place  ;  the  bone  is  exposed,  bare  and  white,  but  as 
soon  as  the  pus  has  free  exit  the  inflammation  ceases,  and  the  periosteum 
falls  domi  on  to  its  place  again.  Even  in  these,  however,  a  very  consider- 
able amount  of  new  bone  is  thrown  out,  leaving  an  osseous  node  which 
becomes  absorbed  very  slowly. 

(c)  In  acute  osteomyelitis,  if  the  blood-poisoning  does  not  prove  fatal,  the 
same  reparative  changes  take  place  ;  but  in  most  cases  restoration  is  much 
less  complete.  This  arises  from  the  way  in  which  the  sequestrum  is  locked  in. 
If  the  periosteum  and  the  outer  portion  of  the  compact  tissue  escape  destruc- 
tion, and  if  (as  in  chronic  abscess)  layers  of  sclerosed 
bone  are  formed  around,  the  removal  of  the  se- 
questrum becomes  exceedingly  difficult,  no  matter 
how  insignificant  the  size.  The  longer  the  irrita- 
tion lasts,  the  deeper  it  becomes  buried ;  and  in 
old  cases  the  bone  becomes  hardened,  rugged,  and 
enormously  thickened,  over  perhaps  its  whole 
length.  Sequestra  locked  in  in  this  way  in  early 
life  often  give  rise  to  such  persistent  trouble  that 
after  many  years  of  suffering  the  patient  begs  for 
amputation.  It  is  not  uncommon  at  the  lower  end 
of  the  femur :  a  discharging  sinus  is  left  on  the 
outer  or  inner  side  of  the  limb ;  the  bone  is  en- 
larged, hardened,  and  perforated  with  suppurating 
channels  ;  the  knee-joint  from  repeated  attacks  of 
synovitis  is  utterly  disorganised  ;  and  the  patient 
becomes  a  hopeless  cripple  (fig.  167). 

Symptoms. — The  onset  is  usually  very  in- 
sidious, unless  the  inflammation  develops  in  con- 
nection with  an  already  existing  attack  of  pyremia  ; 
then  it  may  begin  with  a  rigor.  The  first  and 
most  prominent  feature  is  pain,  at  the  beginning 
flying  vaguely  all  over  the  body,  but  soon  settling 
down  to  one  part,  and  becoming  intense,  especially 
at  night.  The  least  pressure  or  the  slightest  move- 
ment makes  it  simply  intolerable  ;  and  the  limb 
is  kept  absolutely  rigid,  as  if  it  were  paralysed, 
every  contraction  of  the  muscles  pulling  on  the 
periosteum  causes  such  agony.  From  the  com- 
mencement the  prostration  appears  unaccountably  great ;  the  pulse  is  small 
and  quick  ;  the  temperature  begins  to  rise  at  once  ;  and  in  severe  cases  may 
reach  104°  F.  by  the  second  or  third  day;  the  respiration  is  hurried  ;  the 
tongue  and  lips  dry  ;  the  skin  burning  hot ;  the  pupils  dilated  and  staring, 
and  the  face  peculiarly  dusky.  Dehrium  soon  sets  in,  especially  at_  night, 
and  by  the  third  or  fourth  day  the  general  aspect  is  that  of  the  most  intense 
blood-poisoning.  . 

The  local  signs  depend  upon  the  situation.  If  the  bone  is  superficial,, 
as  in  the  case  of  the  tibia,  'the  swelling  can  be  detected  at  once  ;  the  skm 
soon  becomes  red  and  cedematous,  and  it  is  tied  down  to  the  periosteum 


Fio  11)7. —  Chronic  osteomy- 
elitis of  lower  end  of  tibia. 
The  section  across  the  shaft 
was  solid,  and  the  medullary 
canal  completely  obliterated. 
Below,  the  bone  is  riddled 
with  sinuses,  which  lead  in 
all  directions  through  it.  It 
was  amputated  because  of 
the  disease  of  the  knee-joint. 
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beneatli,  so  that  it  cannot  move  freely  over  tlie  bone.  On  the  other  hand, 
when  it  is  the  femur,  especially  when  the  back  part  is  involved,  they 
are  much  more  obscure :  the  skin  remains  white  until  pus  has  formed  and 
worked  its  way  near  the  surface  ;  often  it  is  whiter  than  natural,  from  the 
tension  of  the  deeper  structures  beneath,  with  slightly  enlarged  veins  passing 
over  it ;  and  no  swelling  can  be  distinctly  made  out.  Usually,  however, 
if  the  limbs  are  compared,  the  affected  one  looks  more  even  in  outline  and 
more  rounded  than  the  other  ;  the  intermuscular  depressions  are  partly 
filled  up  ;  and  at  the  same  time  it  feels  more  tense  and  firm,  especially  over 
the  part  where  the  pain  and  tenderness  are  most  distinct.  The  temperature, 
too,  is  higher  than  that  of  the  opposite  limb  ;  and  if  the  inflammation  is 
near  a  joint  there  is  always  a  certain  degree  of  synovitis.  In  osteomyelitis 
the  difficulty  of  diagnosis  is  even  greater  than  in  periostitis ;  the  constitu- 
tional symptoms  are  much  more  severe  ;  the  local  signs  much  less  distinct. 

Later,  when  the  pus  has  escaped  from  under  the  periosteum  and  spread 
into  the  tissues  around,  there  is  little  or  no  diificulty.  Dusky  erythematous 
patches  make  their  appearance  upon  the  skin,  the  swelling  becomes  more 
distinct  and  localised,  and  deep-seated  fluctuation  is  usually  plain,  especially 
if  the  patient  is  under  an  anfesthetic.  The  constitutional  symptoms  do  not 
begin  to  subside  until  the  pus  has  been  evacuated. 

When  the  medullary  canal  is  involved  the  patient  may  sink  from  acute 
septicemia  before  any  local  signs  other  than  tenderness  and  pain  have  time 
to  develop.  If  this  does  not  happen  various  complications  set  in,  according 
to  the  direction  in  which  the  inflammation  can  extend  most  easily.  Acute 
suppurative  arthritis  is  one  of  the  most  common,  the  inflammation  spread- 
ing through  the  cancellous  tissue  of  the  epiphysis,  or  outside  it  along 
the  fibrous  covering.  Separation  of  the  epiphysis  is  another,  causing 
deformity  and  a  peculiar  soft  kind  of  crepitus  when  the  limb  is  moved.  In 
severe  cases  other  bones  may  be  involved,  one  after  another  being  attacked  at 
intervals  of  a  few  days  in  distant  parts  of  the  body ;  sometimes  each  out- 
break is  attended  with  a  rigor,  more  frequently  pain  is  the  most  prominent 
symptom,  and  the  swelling  is  only  detected  on  examination.  Secondary 
attacks  of  this  kind  are  rarely  so  deep  or  so  extensive  as  primary  ones.  Fatty 
embolism  is  probably  nearly  always  present,  and  finally  pyjemia  with  meta- 
static abscesses  may  occur,  the  pericardium  being  involved  with  singular 
frequency. 

Diagnosis. — Acute  suppurative  osteomyelitis  or  periostitis  may  be  mis- 
taken for  typhoid  or  other  acute  specific  fevers,  especially  when  the  septi- 
csemic  symptoms  are  very  strongly  marked  and  fugitive  erythemata  are 
present  upon  the  skin,  but  careful  examination  can  hardly  fail  to  reveal  a 
local  cause.  Occasionally  it  is  mistaken  for  diftuse  celluUtis,  which,  however, 
unless  it  is  due  to  a  poisoned  wound,  rarely  or  never  occurs  in  children ;  and 
sometimes  for  acute  rheumatic  fever,  especially  when  the  lower  end  of  the 
femur  is  involved  on  the  posterior  surface,  so  that  the  knee-joint  is  filled  with 
fluid  from  the  first. 

Treatment. — Division  of  the  ijeriosteum. — Whenever  there  is  a  suspicion 
of  acute  suppuration  in  connection  with  bone,  the'  patient  should  be  placed 
under  an  anaesthetic,  and  an  incision  made  through  the  soft  parts  and  the 
periosteum  on  to  the  surface  of  the  compact  tissue,  selecting  the  spot  at 
which  the  tenderness  is  most  marked.  It  is  certainly  not  advisable  to  wait 
tor  a  distinct  sense  of  fluctuation  ;  the  pus  may  separate  the  epiphysis  from 
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the  shaft,  or  detach  the  periosteum  from  ahnost  the  Avhole  circumference, 
before  it  forms  a  sufficiently  thick  layer  of  fluid  for  this.  The  extent  of  the 
incision  depends  upon  the  condition  of  the  periosteum;  if  it  is  only  just 
separated  from  the  bone  beneath,  a  simple  linear  division  may  answer  all 
equirements,  free  exit  being  provided  for  the  effusion  by  means  of  a  large 
drainage-tube.  If,  however,  the  separation  is  more  extensive,  the  finger 
or  a  probe  must  be  passed  down  to  explore  the  surface  thoroughly,  so  that 
counter-openings  may  be  made  where  required. 

Drainage  of  the  medulla. — Sometimes  the  symptoms  are  relieved  at  once, 
the  temperature  falls,  and  it  is  clear  the  chief  indication  has  been  fully  met. 
The  limb  must  be  kept  perfectly  quiet  upon  a  splint,  careful  watch  made 
that  the  opening  does  not  close  too  soon  or  become  valvular,  and  the 
periosteum  will  fall  down  on  to  the  bone  again,  and  very  possibly  there  will 
be  no  necrosis.  In  other  cases  there  is  but  a  vei'y  short  respite  or  none  at 
all ;  and  it  is  clear  that  farther  exploration  is  required,  that  the  separation 
of  the  periosteum  was  not  the  primary  affection,  but  merely  an  indication 
of  more  deeply  seated  inflammation.  This  is  especially  likely  to  happen 
when  the  chief  seat  of  tenderness  is  close  to  the  epiphysial  line,  and  when 
there  is  at  the  same  time  efi'usion  into  the  neighbouring  joint ;  under  these 
conditions  it  is  more  than  probable  that  the  inflammation  involves,  if  it  did 
not  begin  in,  the  layer  of  soft  vascular  growing  bone  on  the  end  of  the  shaft, 
and  that,  if  it  has  not  done  so  already,  it  will  almost  certainly  spread  to  the 
medullary  canal.  It  is  this  form  of  necrosis  which,  if  left  to  itself,  leads  to 
death  of  the  whole  shaft  and  separation  from  the  epiphyses  at  both  ends. 
Under  these  circumstances,  or  if  the  epiphysis  is  already  separated  before 
the  incision  is  made,  the  central  canal  of  the  bone  must  be  opened  and  drained 
as  well.  When  the  connection  is  already  severed  the  end  of  the  diaphysis 
may  be  removed  at  once  ;  with  the  medullary  canal  containing  pus,  with  pus 
mider  the  periosteum,  and  suppuration  between  it  and  the  epiphysis,  that 
part  of  the  bone  will  certainly  perish  if  it  has  not  done  so  already.  By  this 
free  drainage  is  gained  at  one  spot ;  but  that  is  not  enough  :  an  opening  must 
be  made  into  the  central  canal  lower  down  on  the  bone,  so  that  it  may  be 
thoroughly  washed  out.  As  a  rule  there  is  no  difficulty  in  ascertaining  the 
proper  situation  for  this,  for  in  such  cases  the  disease  is  always  far  advanced, 
and  either  there  is  at  some  point  extreme  tenderness  on  pressure,  or  the 
periosteum  is  already  detached  and  suppurating,  the  pus  having  worked  its 
way  out  through  the  shaft  along  the  course  of  the  nutrient  vessels.  Then 
the  cavity  must  be  syringed  out  thoroughly  with  an  antiseptic  solution,  the 
medulla  itself  removed  as  far  as  possible,  iodoform  dusted  in,  and  a  drainage- 
tube  passed  through.  In  one  case  in  which  this  was  done,  by  Jones  of 
Manchester,  the  whole  of  the  shaft  of  the  humerus  was  drained,  from  its 
upper  extremity  where  it  faced  the  epiphysis  to  an  opening  made  a  short 
distance  above  the  inner  condyle. 

Subperiosteal  rejection.— in  the  most  acute  cases,  owing  to  the  extreme 
rapidity  with  which  the  disease  progresses,  the  time  for  tliis  is  already 
past.  If  the  inflammation  involves  the  periosteum  only,  free  incision 
must  be  made  down  to  the  bone  wherever  fluctuation  can  be  detected ; 
if  the  medulla,  and  if  the  shaft  is  already  detached  at  the  epiphysial  line 
the  whole  of  it  had  better  be  removed  at  once.  This,  which  has  been  called 
subperiosteal  resection,  is  most  easily  accomplished  by  dividing  the  bone  m 
the  middle  with  a  chain  saw  ;  the  two  halves  can  then  be  readily  twisted  out. 
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It  relieves  the  limb  at  once  of  what  is  practically  a  foreign  body  keeping  up' 
a  very  great  deal  of  irritation  ;  it  lessens  the  danger  to  the  neighbouring- 
articulations,  and  it  obviates  the  necessity  for  a  long  and  tedious  operation 
afterwards  when  the  new  shell  of  bone  has  been  formed.  An  extra  amount 
of  care,  of  course,  is  required  to  support  and  protect  the  limb  until  the  new 
bone  is  sufficiently  firm. 

Other  treatment  is  of  little  or  no  avail.  Iodine  and  counter-irritants  are 
worse  than  useless  ;  they  simply  waste  valuable  time,  and  the  same  may  be 
said  of  iodide  of  potash.  Quinine  and  antipyrin  may  be  given  when  the  tem- 
perature is  very  high,  but  they  have  little  or  no'  control  over  the  disease  itself.. 
Afterwards,  during  the  long  period  of  exhausting  and  wasting  illness  which 
not  unfrequently  follows,  the  former  with  preparations  of  iron  and  cod-liver 
oil  is  often  indispensable. 

The  limb  should  be  kept  at  perfect  rest  upon  a  suitable  splint,  especially 
in  those  cases  in  which,  owing  to  separation  at  the  epiphysial  line,  or  to  the 
early  removal  of  the  sequestrum,  the  central  support  is  lost,  and  sometimes 
it  is  necessary  to  maintain  a  slight  degree  of  extension  to  prevent  too  much 
shortening.  Cold  applications,  lead  and  spirit  lotion  for  example,  may  bfr 
used  at  first ;  but  as  soon  as  there  is  an  escape  for  the  pus,  warmth  is  more 
serviceable,  as  the  object  then  is  to  encourage  the  discharge  of  the  poison  as 
far  as  possible. 

Careful  watch  must  be  kept  that  the  pus  does  not  collect  in  the  deep  out- 
lying recesses  of  the  part  and  undergo  decomposition,  especially  as  when 
dead  bone  is  present  it  is  often  pecuharly  offensive.  Counter-openings  are 
often  required,  and  drainage-tubes  must  be  used  freely.  If  the  neighbouring 
joint  becomes  involved,  it  must  be  laid  open  thoroughly  on  both  sides  (and 
in  the  case  of  the  knee  behind  as  well),  and  freely  irrigated.  Even  after  this 
has  happened  the  hmb  may  be  saved  in  exceptional  instances ;  the  upper 
epiphysis  of  the  tibia,  for  example,  has  been  removed,  with  some  of  the  shaft, 
leaving  a  shortened  limb  riddled  with  sinuses,  but  capable  of  bearing  some 
weight ;  nearly  always,  however^  hectic  and  profuse  suppuration  set  in  ;  the 
cartilage  becomes  eaten  out  by  granulations  springing  from  the  opposite 
bone  ;  starting-pains  make  their  appearance  at  night ;  the  patient  becomes; 
exceedingly  emaciated,  and  amputation  is  necessary  to  save  life. 

The  sttbsequent  ])rogress,  if  pyajmia  and  other  comphcations  do  not  set  in, 
IS  dependent  upon  the  situation  and  the  extent  of  the  sequestrum.  Some- 
times, as  already  mentioned,  it  is  completely  separated  within  three 
weeks  or  a  month :  the  line  of  demarcation  corresponds  to  the  soft  vascular 
bone  at  either  end,  no  time  is  required  for  absorbing  compact  tissue, 
and  the  whole  shaft,  even  of  such  a  bone  as  the  tibia,  can  be  extracted  entire, 
leavmg  behind  a  great  space  hned  with  periosteum,  which  rapidly  becomes 
filled  with  new  bone.  In  other  cases  the  time  required  is  much  longer,  and 
m  spme  exceptional  instances  it  may  be  a  matter  of  years,  owing  in  all  pro- 
babihty  to  the  density  and  hardness  of  the  surrounding  osseous  tissue.  In 
young  subjects  the  process  is  naturally  much  more  rapid  than  in  old,  and  it 
IS  somewhat  quicker  when  the  bones  of  the  upper  extremity  are  concerned. 

Where  the  periosteum  only  is  concerned  and  the  sequestrum  is  small 
and  superficial,  it  may  separate  of  itself  and  be  discharged  through  an  open- 
ing m  the  sldn,  by  what  is  known  as  exfoliation,  without  the  necessity  for 
any  farther  operation.  This  is  not  uncommon  on  the  skull  (after  injury, 
tor  acute  necrosis  rarely  affects  the  flat  bones)  and  on  the  subcutaneous 
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surface  of  the  tibia.  A  line  of  rarefying  ostitis  gradually  forms  around  the 
dead  part,  the  compact  tissue  that  immediately  borders  it  becomes  more  and 
more  open  ;  at  length  it  is  completely  absorbed,  and  the  sequestrum  is  left 
resting  on  the  surface  of  a  bed  of  granulations.  No  new  shell  on  the  outside 
is  ever  formed  by  the  pericranium  to  lock  the  dead  bone  in,  and  very  often 
it  is  almost  as  defective  on  the  tibia,  owing  to  the  thinness  and  the  peculiarly 
exposed  situation  of  the  periosteum.  As  soon  as  the  line  of  demarcation 
is  complete,  the  sequestrum  is  held  in  merely  by  the  skin,  and  only  requires 
the  application  of  a  pair  of  forceps  to  remove  it.  In  those  cases  in  which  no 
outside  shell  is  formed,  whether  on  the  skull  or  elsewhere,  the  deficiency  in 
the  bone  is  rarely  made  good  :  the  granulations  gradually  fill  up  the  hollow 
and  become  organised,  and  the  deeper  layers  become  converted  into  bone, 
but  the  superficial  part  rarely  passes  beyond  the  stage  of  fibrous  tissue. 
There  is  no  doubt  the  periosteum  is  the  main  agent  in  reproduction,  although 
it  may  not  be  the  only  one. 

In  central  necrosis,  on  the  other  hand,  or  when  a  shell  of  new  bone  has 
been  formed  around  the  sequestrum,  enclosing  it  and  locking  it  in,  extensive 
operations  may  have  to  be  undertaken  for  its  removal.  The  longer  it  is  left 
after  it  has  once  become  loose,  the  deeper  it  becomes  buried  and  the  more 
serious  the  changes  that  it  induces,  not  only  in  the  other  structures  near,  but 
in  the  patient's  general  condition.  The  acute  fever  may  have  subsided 
long  since  and  there  may  be  only  a  slight  evening  rise  of  temperature;  but  this, 
if  continued,  especially  if  connected  with  bone,  is  very  prone  to  end  in  either 
hectic  or  amyloid. 

In  the  case  of  compact  tissue  it  rarely  happens  that  the  living  bone  can 
separate  itself  from  the  dead  under  two  or  three  months  :  total  necrosis  is  an 
apparent  exception,  but  in  this  the  line  of  separation  runs  along  the  soft  vas- 
cular growing  layer.  During  this  time  the  appearance  of  the  limb  changes 
very  considerably.  The  heat  and  swelling  of  the  acute  stage  gradually  be- 
come less  and  less  ;  the  redness  fades  away,  there  is  no  longer  such  extreme 
tenderness  on  pressure,  and  the  incisions,  instead  of  gaping  widely  and  giving 
exit  to  a  mixture  of  pus  and  blood,  gradually  become  contracted  into  narrow 
sinuses,  lined  with  granulations,  and  secreting  only  a  small  quantity  of  puru- 
lent fluid,  which  oozes  slowly  from  a  tiny  orifice  surrounded  by  a  button- 
shaped  mass  of  little  vascular  buds.  A  probe  passed  into  the  centre  of  this 
sinks  almost  of  its  own  weight  down  a  devious  channel,  until,  after  passing 
through  one  of  the  cloacEe,  it  comes  into  contact  with  the  sequestrum.  The 
utmost  gentleness  must  always  be  used  :  if  it  is  forced  in  any  direction,  it  is 
certain  to  catch  somewhere  against  the  walls,  making  them  bleed,  which  they 
do  with  the  greatest  readiness,  and  causing  pain. 

The  presence  of  a  sequestrum  must  be  gathered  from  the  sensation  the 
probe  conveys  :  the  hard,  smooth  surface  and  the  clear  ringing  sound  pro- 
duced when  a  dead  part  is  struck,  differ  completely  from  the  soft  gritty 
sensation  of  carious  bone,  into  which  the  probe  can  be  driven  with  ease, 
and  from  the  firm  but  roughened  surface  of  uninjured  periosteum.  The  size 
must  be  estimated  partly  from  the  position  and  direction  of  the  sinuses,  partly 
from  the  extent  of  the  enlargement  and  the  range  of  the  original  attack. 
Whether  it  is  loose  or  not  is  very  often  a  matter  for  conjecture  rather  than 
for  belief ;  occasionally  it  is  possible  to  move  it  slightly  by  firm  pressure ; 
or,  by  introducing  probes  into  two  distant  sinuses  and  pressing  on  them 
■alternately,  to  convey  a  kind  of  shock  from  one  to  the  other  ;  but  very  often 
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the  sole  evidence  is  tlie  peculiar  hollow  note  when  the  sequestrum  is  sharply 
struck,  and  the  length  of  time  that  has  elapsed. 

The  operation  itself  (sequestrotomy)  naturally  differs  in  every  case.  A 
time  for  it  should  always  be  selected  when  the  patient's  temperature  is  as 
even  as  possible  ;  it  very  commonly  happens  when  there  is  a  sequestrum  of 
any  size  that  slight  attacks  of  feverishness  occur  from  time  to  time,  each 
one  marking  the  formation  of  a  fresh  abscess  in  the  neighbourhood  of  the  old 
inflammation.  The  limb  should  be  raised  to  a  vertical  position  for  a  few 
minutes,  and  an  elastic  strap  buckled  tightly  round  it ;  or  Esmarch's  bandage 
may  be  used.  It  is  of  great  advantage  not  only  to  control  the  haemorrhage 
at  the  time  (aiid  it  is  often  very  profuse)  but  to  be  able  actually  to  see  the 
condition  of  the  bone.'  If  the  sequestrum  is  superficial,  all  that  is  necessary 
is  to  make  an  incision  through  the  soft  parts,  either  enlarging  a  sinus  or 
connecting  two  that  are  close  together,  and  twist  it  out  with  a  pair  of  strong 
forceps  ;  but  when  it  is  central  a  great  deal  of  manipulation  may  be  required. 
Sometimes  the  cloacfe  are  large  enough  to  allow  it  to  pass  through  :  a  very 
long  sequestrum  for  instance  from  the  tibia  may,  if  caught  fairly  at  the  end, 
be  extracted  through  a  comparatively  small  opening.  More  often  they  have 
to  be  enlarged,  or,  like  the  sinuses  on  the  skin,  thrown  into  one,  the  inter- 
vening soft  new  bone  being  divided  with  a  chisel  or  cutting-forceps,  and,  as  far 
as  possible,  reflected  without  being  removed.  Occasionally,  as  in  subperiosteal 
resection,  the  necrosed  portion  can  be  divided  with  a  chain-saw  and  extracted 
in  two  halves. 

After  the  removal  a  smooth  cavity  is  left,  lined  with  granulations  which 
bleed  freely  as  soon  as  the  bandage  is  removed.  This  may  be  checked  to  a 
certain  extent  by  washing  out  the  interior  with  diluted  tincture  of  iodine,  or 
with  very  hot  water,  or  by  packing  it  with  some  antiseptic  dressing  ;  but  unless 
the  cavity  is  of  very  large  size  it  is  generally  sufticient  to  bandage  the  hmb 
carefully  and  keep  it  well  raised  :  the  bleeding  only  comes  from  capillaries 
which  have  been  torn  and  have  lost  their  support  :  it  rarely  happens  that  a 
vessel  of  any  size  is  divided.  Afterwards  the  wound  must  be  washed  out  at 
frequent  intervals  with  some  antiseptic,  as  it  is  rarely  possible  to  drain  it 
effectually  ;  and  such  an  amount  of  blood,  allowed  to  collect  at  the  tempera- 
ture of  the  body  exposed  to  the  air,  might  prove  a  serious  source  of  danger. 
In  a  very  few  days  the  sides  begin  to  fall  in  and  contract ;  and  as  the  granu- 
lations spring  up  and  become  organised,  the  amount  of  discharge  grows  less 
and  less,  until,  in  a  comparatively  very  short  time,  the  cavity  is  completely 
obliterated. 

It  is  not  always  that  the  operation  is  so  easy  or  is  followed  by  such  imme- 
diate success.  In  many  instances  the  sinuses  are  surrounded  by  structures 
of  such  importance  that  only  a  very  slight  degree  of  enlargement  is  possible. 
Sometimes  the  sequestrum  is  not  sufficiently  loose,  and  only  some  of  the 
superficial  part  can  be  chipped  off  or  cut  away  ;  or  it  is  so  deeply  buried  that 
it  cannot  be  extracted  without  almost  cutting  the  bone  in  two.  It  is  seldom 
that  this  happens  as  a  result  of  acute  osteomyelitis  ;  but  when  the  inflamma- 
tion has  been  chronic  (in  quiet  necrosis,  for  example,  when  a  portion  of  bone 
near  the  centre  perishes  without  causing  suppuration)  the  compact  tissue 
on  the  outside  becomes  thickened  to  such  an  extent  that  it  is  scarcely 
possible  to  make  an  opening  of  sufficient  size.  In  other  cases  again  the  shell 
of  new  bone  formed  by  the  periosteum  is  defective,  so  that  the  limb  is  in  great, 
danger  of  what  has  been  called  spontaneous  fracture.     This  may  arise,  as  in 
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subperiosteal  resection,  merely  from  the  early  removal  of  the  sequestrum,  and 
then  in  a  week  or  two  the  limb  becomes  sufficiently  firm  ;  but  occasionally  it  is 
due  to  sloughing  of  the  periosteum.  If  it  occurs  in  the  tibia,  the  hmb  may  still 
be  preserved  and  prove  of  use,  the  fibula  being  assisted  by  means  of  an  arti- 
ficial support ;  in  the  femur,  however,  unless  firm  union  can  be  obtained  at 
the  expense  of  the  length  of  the  limb,  amputation  must  be  performed. 

All  these  difficulties  combined  are  not  unfrequently  met  with  in  necrosis 
of  the  lower  end  of  the  femur.  The  popliteal  vessels,  the  external  popliteal 
nerve  and  the  synovial  membrane  of  the  knee-joint  are  all  in  danger  ;  so  that, 
unless  the  abscess  is  actually  pointing  elsewhere,  the  incision  must  be  made  in 
the  outer  side  of  the  limb  in  front  of  and  parallel  to  the  biceps  tendon.  The 
sequestrum  is  very  often  only  partially  detached,  even  after  years ;  if  it  is 
central  it  is  exceedingly  hard  to  extract  before  tlie  knee-joint  is  involved, 
owing  to  tlie  immense  thickening  and  condensation  of  the  bone  above  and 
around  it ;  if  it  is  superficial  and  on  the  back  of  tlie  bone  (its  usual  situation), 
it  is  often  in  actual  contact  with  the  artery,  owing  to  the  absence  or  defective 
development  of  a  proper  periosteal  sheath ;  and  instances  of  its  having 
ulcerated  through  and  caused  fatal  hiemorrhage  are  not  unknown. 

Other  troubles  may  follow  at  a  later  period.  A  certain  amount  of  chronic 
ostitis  is  not  uncommon  ;  there  are  frequent  attacks  of  tenderness  and  pain, 
especially  at  night ;  the  bone  becomes  immensely  thickened  and  irregular  in 
shape ;  and  occasionally,  even  after  long  intervals,  residual  abscesses  form, 
probably  from  the  slow  decay  and  death  of  some  of  the  lowly  organised  in- 
flammatory exudation.  Sometimes  sinuses  persist  for  years,  surrounded  by 
dense  hard  bone  and  discharging  a  thin  purulent  fluid  from  the  granulations 
that  line  them.  Minute  sequestra  not  unfrequently  become  detached  and 
slowly  separate  of  themselves.  In  other  cases  the  growth  of  the  bone  is  ar- 
rested owing  to  premature  ossification  of  the  epiphysis  ;  or  the  neighbouring 
joint  becomes  stifle,  and  even  at  length  practically  useless  from  the  repeated 
attacks  of  synovitis  ;  and  finally  in  some  cases,  even  after  the  limb  has  been 
saved,  amputation  becomes  necessary  at  last,  either  because  the  part  is  useless, 
or  to  save  the  patient  from  hectic  or  amyloid  disease. 

Acute  Epiphysitis 

This  name  has  been  given  to  a  variety  of  acute  suppurative  osteomyelitis 
which  attacks  the  bony  nuclei  in  epiphyses,  or  more  often  the  growing  layer 
between  the  epiphysis  and  the  shaft.  Not  unfrequently  more  than  one  bone 
is  involved,  and  probably  it  is  always  pyajmic  in  character,  but  nothing  is 
known  with  regard  to  any  exciting  cause,  other  than  that  it  is  usually  said 
to  follow  some  slight  injury. 

The  larger  epiphyses  "(at  the  hip  and  knee)  are  most  often  affected, 
though  the  smaller  ones  are  not  exempt.  In  children  it  usually  commences 
at  the  line  of  growth  and  spreads  from  there  to  the  periosteum,  or  to 
the  medulla,  or  to  both  together,  leading  to  one  of  the  worst  forms  of  acute 
necrosis.  In  infants  (and  it  is  not  uncommon  within  the  first  few  months 
of  life)  it  sometimes  attacks  the  bony  nucleus  embedded  in  the  centre  of  the 
cartilage,  giving  rise  to  what  has  been  described  as  acute  arthritis  of  infants. 
Suppuration  sets  in  at  once  with  the  greatest  intensity ;  the  articular  end  of 
the  bone  becomes  hollowed  out  into  an  abscess-sac,  and  almost  always  the 
pus  bursts  into  the  neighbouring  joint,  destroying  it  completely.    If  the  case 
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•does  not  prove  fatal  from  blood-poisoning,  or  later  from  hectic  and  prolonged 
suppuration,  the  end  of  the  diaphysis  becomes  united  to  the  opposite  bone, 
and  the  limb  is  left,  more  or  less  flail-like,  shortened  and  incapable  of  its 
proportionate  share  of  growth.  The  upper  end  of  the  femur,  for  example,  as 
soon  as  the  child  bears  any  weight  upon  the  limb,  becomes  displaced  until 
the  trochanter  is  on  a  level  with  the  anterior  superior  spine. 

Septic  Osteomyelitis 

Acute  suppurative  osteomyelitis,  after  compound  fractures  or  amputa- 
tions in  which  the  medullary  canal  has  been  opened,  resembles  acute 
necrosis  very  closely,  though  it  differs  in  a  few  particulars.  The  infection, 
for  example,  is  direct,  through  the  wound,  not  through  the  blood  ;  the  pus 
is  usually  very  offensive,  and  the  tension,  owing  to  the  fact  that  there  is  a 
certain  though  an  insufficient  means  of  exit,  is  not  so  high. 

Minute  sequestra  are  of  common  occurrence  after  amputations.  A  ring 
of  bone  on  the  end  of  a  stump  is  killed  by  the  saw,  or  by  the  separation  of 
the  periosteum,  and  after  a  time  is  detached  without  causing  any  constitu- 
tional disturbance,  or  giving  rise  to  any  more  inconvenience  than  is  due  to 
the  presence  of  a  sinus.  Sometimes  the  whole  thickness  of  the  bone  perishes 
in  this  way  just  at  the  end.  If,  however,  septic  inflammation  sets  in  and 
attacks  the  medulla,  the  result  is  very  different.  Masses  of  sprouting 
granulations  project  from  the  orifice  ;  the  central  canal  becomes  filled  with 
intensely  infectious  pus  which  cannot  escape  with  sufficient  freedom ;  the 
iever  becomes  exceedingly  severe,  the  periosteum  is  stripped  up  from  the 
bone,  and  if  pytemia  does  not  set  in  and  prove  rapidly  fatal,  the  whole 
thickness  of  the  lower  end  of  the  bone,  and  the  inner  lamellse  for  a  very 
considerable  distance  higher,  are  killed.  In  this  way  the  long  tubular  se- 
questra are  formed  which  are  sometimes  extracted  from  suppurating  amputa- 
tion wounds.  At  the  end,  where  the  inflammation  is  most  intense,  the 
periosteum  and  medulla  are  both  killed,  and  the  whole  thickness  of  the  bone  1 
perishes;  higher  up,  the  periosteum  and  the  outer  layers,  being  farther  j 
removed  from  the  central  irritant,  manage  to  survive,  and  the  outer  surface 
of  the  sequestrum  is  worm-eaten  all  over  by  the  granulations  which  have  cut 
it  off  from  the  rest ;  higher  up  still,  the  sequestrum  grows  smaller  and  smaller 
until  it  ends  in  irregular  spikes  formed  from  the  layers  immediately  bordering 
the  medulla  (fig.  169).  Above  this,  and  on  the  outer  surface  of  the  bone, 
under  the  periosteum,  organisation  goes  on  all  the  time,  and  layers  of  new 
bone  are  formed,  fiUmg  in  the  central  canal,  and  sheathing  the  compact  tissue  j 
of  the  shaft  (fig.  168).  \ 

The  symptoms  and  treatment  are  essentially  the  same  as  in  acute  infective  f 
osteomyehtis.  The  stump  becomes  red,  glazed,  and  swollen  ;  red  lines  run  j 
up  the  skin  to  the  neighbouring  glands  ;  all  the  tissues  on  the  inner  side  of  i 
the  limb  are  thickened  and  oedematous  ;  the  edges  of  the  wound  separate  from  1| 
each  other  ;  sometimes  the  end  of  the  bone  projects,  bathed  in  pus,  with  the  I 
periosteum  detached  from  its  outer  surface  and  the  medullary  canal  filled 
with  masses  of  sprouting  granulations  ;  the  amount  of  discharge  increases  ;  | 
frequently  it  pours  out  when  a  probe  is  introduced  ;  if  it  is  retained  in  the  f 
least  it  becomes  offensive  and  the  pain  excruciating.  Usually  the  attack  i 
commences  with  a  rigor ;  the  fever,  from  the  first,  is  extreme  and  the  tern-  i 
perature  exceedingly  irregular ;  the  pulse  is  rapid  and  bounding,  the  face  | 
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flushed,  the  tongue  dry  and  brown,  and  the  skin  burning  hot.  Dehrium 
sets  in  very  soon ;  sometimes  there  is  profuse  diarrhoea ;  in  other  cases 
rigors  occur  in  rapid  succession,  and  either  osteophlebitis  and  metastatic 
abscesses  make  their  appearance,  or  the  blood-poisoning  proves  fatal  before 
there  is  time  for  this. 

Such  cases  used  to  be  common  after  amputations  through  the  shaft,  and 
they  stiU  are  met  with  in  military 
surgery  and  where,  from  overcrowd-  p,  r/ 

ing  or  neglect  of  proper  precautions,  | 
septic  decomposition  is  rife :  with  i  ] 

perfect  cleanliness  and  thorough  j  ] 

drainage  they  ought  never  to  hap- 
pen. At  the  first  indication,  as  soon 
the  condition  of  the  medulla  is 
suspected,  the  patient  should  be 
placed  under  an  antesthetic,  the  end 
of  the  bone  freely  exposed,  and  if 
the  suspicion  is  confirmed  and  the 
cavity  is  found  to  be  filled  with  offen- 
sive pus,  the  whole  of  the  fungating 
suppurating  mass  that  protrudes 
must  be  thoroughly  scraped  away. 
Then  the  canal  must  be  washed  out 
with  an  antiseptic  by  means  of  a 
long  rubber  tube  or  catheter,  and 
filled  with  iodoform.  In  this  way, 
the  progress  of  the  disease  has 
several  times  been  arrested  without 
very  extensive  necrosis. 

In  compound  fractures  this  is 
hardly  practicable,  and  the  only 
course  is  speedy  amputation  before 
the  disease  has  advanced  too  far  and 
the  constitutional  symptoms  are  too 
marked.  In  the  case  of  the  tibia, 
it  is  probable  that  disarticulation 
at  the  knee  would  be  the  safest 
measure,  so  as  to  get  well  above 
the  disease  ;  but  if  the  femur  is  in 
question  this  is  almost  hopeless.  Amputation  higher  up  may  be  tried,  on  the 
chance  that  the  medulla  at  the  seat  of  section  is  sufficiently  healtliy,_  and  m 
one  or  two  instances  this  has  succeeded.  Possibly  this,  combined  with  free 
drainage  of  the  canal,  would  afford  a  better  prospect  than  disarticulation  at 
the  hip. 

Exanthematous  Necrosis 
Inflammation  of  the  periosteum  and  the  bone,  followed  by  suppuration 
and,  very  often,  by  necrosis,  is  not  an  unfrequent  complication  of  the  acute 
exanthemata.  Sometimes  it  occurs  during  the  height  of  the  attack,  but 
touch  more  frequently  it  breaks  out  during  the  period  of  convalescence.  In 
some  instances  it  is  probably  pyemic,  originating  by  infection  Irom  some  ol 


Fig.  168. — Section  tlu-ough 
bone  after  amputation, 
showing  effects  of  septic 
osteomyelitis.  At  the 
end,  medulla  and  perios- 
teum liave  both  been 
killed,  and  the  whole 
thiclmess  is  dead ;  higher 
up,  the  periosteum,  nob 
being  subjected  to  such 
tension,  survived,  and  has 
thrown  out  a  slieath  of 
new  bone;  higher  still, 
the  medulla  has  been  able 
to  do  the  same. 


Fig.  169.— Tubular 
sequestrum  from 
a  similar  case, 
showing  the 
smooth  e,\ternal 
surface,  where 
the  periosteum 
was  killed,  and 
the  rough,  worm- 
eaten  one  de- 
tached by  the 
granulations 
springing  from 
the  living  bone. 
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the  sores  or  ulcers  ;  but  there  is  very  often  a  history  of  its  having  followed  a 
slight  injury,  and  it  certainly  is  prone  to  affect  superficial  bones.  It  is  quite 
intelligible  that  a  trivial  bruise,  such  as  would  not  be  noticed  during  health, 
might,  under  such  circumstances,  be  followed  by  suppuration  and  sloughing. 
There  is,  moreover,  very  little  tendency  for  this  form  of  necrosis  to  become 
diffuse,  and  the  sequestra  are  usually  small. 

After  typhoid  fever  it  is  not  at  all  uncommon,  especially  on  the  tibia,  and 
sometimes  it  is  symmetrical ;  but  it  may  also  occur  upon  the  ulna,  scapula, 
parietal  bones,  or  upon  the  ribs,  sometimes  ending  in  necrosis,  sometimes 
clearing  up.  The  jaws  are  more  frequently  involved  after  scarlatina  and 
variola. 

Syphilitic  Disease  op  Bone 
(1)  In  Acquired  Syphilis 

In  all  stages  of  acquired  syphilis,  inflammation  of  bone  is  exceedingly 
common.  Like  the  other  manifestations,  in  the  early  period  of  the  disease 
it  is  acute,  attended  with  hyperjemia,  but  with  only  a  slight  amount  of 
exudation  ;  and  it  begins  suddenly,  runs  a  rapid  course,  and  yields  readily  to 
treatment.  In  the  later,  on  the  other  hand,  it  is  much  more  chronic,  the 
amount  of  exudation  is  larger,  and  caries  and  necrosis  with  suppuration  are 
very  prone  to  occur. 

At  the  beginning  of  the  secondary  symptoms,  patients  often  complain  of 
a  feeling  of  soreness  in  the  bones,  sometimes  amounting  to  actual  pain, 
keeping  them  awake  at  night  and  flying  all  over  the  body,  the  so-called 
osteocoinc  imins.  The  bones  are  very  tender,  but  there  is  no  swelling  and 
no  increased  heat  over  them.  Probably,  as  the  parts  involved  are  those 
in  which  secondary  syphilitic  periostitis  is  especially  prone  to  occur,  they 
are  due  to  a  transient  hypersemia  of  the  periosteum  scarcely  amounting  to 
inflammation. 

A  little  later,  after  the  skin  eruption,  true  periosteal  nodes  make  their 
appearance.  A  slightly  raised,  exceedingly  tense  swelling  forms  upon  the 
shaft  of  one  of  the  long  bones  (the  tibia,  ulna,  or  clavicle  particularly)  or 
upon  the  skull.  It  is  so  painful  and  so  tender  that  the  patient  wiU  not 
allow  a  finger  to  come  near  it,  and  at  night  cannot  bear  the  contact  of  the 
bed-clothes.  The  skin  over  it  is  white  and  shining,  from  the  way  in  which 
it  is  stretched ;  the  temperature,  is  slightly  raised,  and  the  whole  bone  is 
more  or  less  tender.  The  size  of  the  swelling  is  very  small,  there  is  no 
definite  outline  to  it,  it  is  very  low  and  shades  off  gradually  at  the  margin. 
Sometimes  it  is  single ;  not  unfrequently,  however,  more  than  one ; 
bone  is  involved,  and  in  the  early  secondary  stage  it  is  very  often  sym-, 
metrical. 

The  amount  of  exudation  present  in  these  cases  and  the  changes  it, 
undergoes  depend  to  a  great  extent  upon  the  period  of  the  disease.    Nodes ^ 
that  are  very  acute  are  hmited  in  size  and  attended  with  but  a  slight  degreej 
of  small-celled  infiltration,  so  that  absorption  takes  place  with  great  rapidity  ; 
the  periosteum,  especially  the  deeper  layer,  is  thickened,  softened,  and  morel 
vascular ;  the  bone  is  scarcely  affected,  or  it  may  be  sHghtly  too  porous  on 
the  surfa.ce,  and  the  swelling  disappears  under  treatment  without  leaving 
behind  any  visible  alteration  of  structure. 

Those  that  occur  later  are  more  chronic,  and  affect  the  bone  as  well  as 
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the  periosteum.  The  pam  is  not  so  intense,  for  the  tissues  have  time  to 
soften  and  yield  ;  the  amount  of  exudation  is  much  greater  in  proportion  to 
the  hyperasmia ;  the  edges  of  the  swelHng  are  more  distinct ;  and  the  bone 
underneath  plays  a  much  more  important  part.  Rarefying  ostitis  sets  in  ; 
the  cancellous  spaces  are  filled  with  syphilitic  exudation,  and  even  when 
resolution  occurs  comparatively  early,  some  permanent  alteration  is  usually 
left.  The  hyper  as  mia  disappears  of  course  and  much  of  the  exudation  is 
•absorbed ;  but  a  considerable  proportion  usually  becomes  organised  and 
forms  a  permanent  enlargement  with  dense  osteosclerosis  around  it  and  under 
its  base  (an  osseous  node).  The  skull  is  an  exception  :  pericranial  nodes  do 
not  ossify  ;  and  if  the  external  table  of  the  bone  is  absorbed,  the  defect  is 
not  filled  up  (except  with  fibrous  tissue)  and  the  depression  is  permanent. 

Later  still,  in  the  tertiary  stage,  the  amount  of  gummatous  infiltration  is 
very  much  greater  ;  and  it  not  only  involves  the  superficial  part  of  the  bone, 
tout  spreads  deeply  into  its  substance,  attacking  the  medulla  both  in  the 
central  canal  and  in  the  cancellous  spaces.  The  swelling  is  much  more 
■chronic ;  instead  of  being  superficial  and  limited,  it  may  extend  over  the 
whole  length  and  circumference  of  the  bone ;  the  Haversian  canals  are  en- 
larged ;  the  bony  trabecule  and  the  compact  tissue  are  absorbed  ;  and  the 
medulla  and  the  deeper  layers  of  the  periosteum  are  converted  into  a  soft, 
reddish-yellow  substance,  which  readily  undergoes  caseous  degeneration. 
Interstitial  syphilitic  osteomyelitis,  or  what  has  been  called  dift'use  gumma- 
tous infiltration,  has  been  added  to  the  periostitis.  Sometimes,  on  the  cranium 
jfor  example,  the  exudation  is  greater  in  one  part  than  in  another  ;  there  is 
I  immense  thickening  along  one  of  the  sutures  or  over  one  of  the  eminences  ; 
but  not  unfrequently,  especially  when  one  of  the  long  bones  is  concerned, 
the  whole  length  is  irregularly  enlarged,  thickened,  and  tender  ;  and  the 
I  soft  parts  and  the  skin  around  and  over  it  are  swollen  and  i-eddened. 
I  Like  gummata  elsewhere,  these  tertiary  nodes  are  much  more  lasting, 
land  lead  to  much  more  serious  results  than  simple  periostitis.  The  exuda- 
Ition  may  be  absorbed  almost  entirely  ;  more  often,  especially  at  the  edges 
Ifarthest  away  from  the  chief  focus,  it  becomes  organised,  and  the  bone 
■  becomes  hard,  heavy,  and  dense ;  in  most  cases,  unless  it  is  treated  very 
■soon,  suppuration  sets  in  ;  the  skin  gives  way,  the  contents  of  the  abscess 
■are  discharged,  and  the  surface  beneath  is  left  bare  and  rough,  necrosed  or 
■carious  according  to  whether  it  is  compact  or  cancellous.  In  rarer  cases  the 
Ibone  perishes  apparently  from  condensation  :  the  Haversian  canals  at  length 
■becoming  so  narrow  that  the  compact  tissue  is  cut  off  from  its  blood-supply 
land  dies. 

On  the  cranium,  syphilitic  nodes  are  exceedingly  common.    Early  ones 
ire  soon  absorbed  ;  later  ones  are  more  chronic  and  leave  depressions  ;  ter- 
tiary ones  that  ulcerate  andbreak  down  lead  to  the  most  extensive  destruction. 
The  vault  is  the  favourite  place  ;  the  whole  of  the  exterior  may  be  covered 
)ver  with  carious  ulcers,  varied  here  and  there  with  patches  which  have  mider- 
jone  necrosis.    Sometimes  the  external  table  only  is  diseased,  although  the 
nternal  always  shows  signs  of  increased  vascularity  ;  sometimes  the  whole 
hiclmess  perishes  and  more  or  less  circular  sequestra  are  formed.    In  most 
he  ulceration  is  annular ;  the  bone  becomes  rough  and  worm-eaten  ;  a 
■ircular  groove  forms  round  it,  and  gradually  the  granulations  grow  beneath 
t  and  separate  it  from  the  rest.    More  rarely  it  is  pitted;  the  compact 
issue  of  the  outer  table  is  eaten  away  in  little  dots  all  over  ;  and  some- 
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times  it  is  tuberculated  here  and  there,  nodules  of  new  bone  being  formed: 
and  subsequently  in  their  turn  becoming  ulcerated  and  destroyed.  Occa- 
sionally very  extensive  absorption  of  bone  takes  place  without  suppuration, 
(fig.  170). 

Condensation  and  sclerosis  more  often  affect  the  diploe  and  the  inner- 
able,  particularly  in  the  frontal  region.    The  bone  may  become  absolutely 

solid  and  hard  all  through, 
so  that  there  is  no  trace 
left  of  cancellous  spaces, 
and  huge  masses  of  dense 
osseous  tissue  may  be 
thrown  out  on  the  inner 
surface,  between  the  inner 
table  and  the  dura  mater 
(subcranial nodes).  These 
are  usually  symmetrical, 
arranged  on  either  side  of 
the  superior  longitudinal 
sinus  (fig.  171).  Sup- 
purating gummata  in  the 
diploe  are  more  rare ; 
sometimes,  however,  they 
causeimmense  expansion, 
which  chiefly  affects  the 
outer  table  and  reduces- 
the  intervening  tissue  to 
a  series  of  radiating  bony 
bars. 

The  long  bones  are- 
affected  in  the  same  way,  i 
except  that,  owing  to  the  | 
osteoplastic  function    of  j 
the  periosteum,  a  greater 
amount  of  new  tissue  is  | 
formed  upon  the  surface. 
The  early  nodes  are  acute  |i 
and  soon  absorbed  ;  later 
ones,  involving  the  bones  i 
as  well  as  the  periosteum,  leave  a  thickening  which  very  often  persists.    In  ; 
some  cases,  in  which  the  deeper-lying  osseous  tissue  and  the  medulla  are-  i 
especially  concerned,  the  whole  bone  becomes  hard  and  dense  (osteosclerosis)  ;  '' 
and  occasionally  the  formation  of  new  tissue  is  so  extensive  that  the  Haver-  | 
sian  canals  become  obliterated,  and  the  blood-supply  of  some  of  the  central  I 
portion  cut  off.    If  this  occurs,  and  central  necrosis  is  added  as  a  further  f 
source  of  irritation,  the  whole  bone  may  at  length  become  so  changed  in  shape 
and  density,  and  so  irregular  upon  the  surface,  as  to  lose  all  resemblance 
to  its  former  self.     This,  however,  is  more  common  in  congenital  syphiUs,. 
affecting  the  tibia  especially  (hyperostosis)  than  in  the  acquired  form. 

In  the  tertiary  stage,  when  the  gummatous  material  is  deposited  in 
larger  quantities  and  has  a  greater  tendency  to  caseation  and  suppuration 
caries  and  necrosis  are  more  cnminnn.    SnmAf.impa  nna  fnrms  hfitween  the 


Fig.  170.— Syphilitic  caries  of  vault  of  skull.  There  was  no 
sign  of  suppuration  or  abscess :  the  bone  was  simply  eaten 
away  by  specific  caries. 
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periosteum  and  the  bone  ;  the  former  is  destroyed  by  the  syphiUtie  cxi;da- 
tion  ;  no  new  shell  is  formed  upon  the  outside,  the  skin  gives  way,  and  the 
bone  beneath  is  exposed,  rough  and  soft  upon  the  surface  (caries),  so  that  a 
probe  can  be  pushed  into  it.  Very  often  the  depression  left  appears  deeper 
than  it  really  is,  because  of  the  deposit  of  new  tissue  by  the  periosteum  round 
the  edge.  If  the  bone  is  deeply  involved  this  may  lead  to  spontaneous 
fracture.  In  other  cases  the  exudation  is  more  marked  in  the  central  and 
interstitial  medulla ;  the  whole  bone  is  expanded  and  softened,  so  that 
when  suppuration  occurs  and  the  skin  gives  way  it  seems  as  if  it  would  be 
■entirely  destroyed.  This  is  not  uncommon  in  the  upper  extremity,  especially 
the  forearm.  That  part  of  the  limb  is  immensely  swollen  and  thickened ; 
the  skin  is  reddened  and  undermined  with  sinuses ;  the  shaft  of  the  radius 


/ 
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Fig.  171. — Symmetrical  nodes  on  inner  surface  of  frontal  bone.  Tlie  tliploe  is 
fillecl  in,  and  tlie  grooves  for  the  meningeal  arteries  are  niucli  too  deep  and  too 
numerous. 

•or  ulna,  as  the  case  might  be,  is  enormously  enlarged,  so  that  the  size  of  the 
swelling  appears  almost  entirely  due  to  the  bone ;  and  a  probe  passed  into 
■one  of  the  sinuses  can  be  pushed  in  almost  any  direction.  The  appearance 
before  suppuration  sets  in  is  almost  identical  with  that  of  a  rapidly  growing 
sarcoma ;  but  even  in  advanced  cases  resolution  and  absorption  take  place 
readily  under  the  influence  of  iodide  of  potash  combined  with  tonics  and 
good  food.  The  same  thing  is  not  uncommon  in  connection  with  the 
phalanges  of  the  fingers  and  toes,  both  in  the  hereditary  and  acquired 
form,  leading  to  a  very  great  enlargement,  of  a  peculiarly  uniform  shape. 
Occasionally  it  ends  in  necrosis. 

The  other  bones  are  not  exempt.  The  cervical  vertebrfe  may_  be 
^affected  and  cause  disease  of  the  occipito-atloid,  or  atlo-axoid  articulacion. 
Gummatous  deposit  may  occur  beneath  the  mucous  membrane  of  the 
nose  and  lead  to  necrosis  of  the  nasal  bones.     Perforation  of  the  hard 
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palate  (always  exactly  in  the  middle  line)  and  destruction  of  the  nasal  septum 
and  of  the  turbinate  bones  are  not  uncommon.  The  jaws  may  be  affected,  the 
upper  more  often  than  the  lower,  causing  large  portions  of  the  alveolar 
margin  to  undergo  necrosis,  and  leading  to  loss  of  teeth  ;  and  this  may  occur 
in  patients  who  have  never  taken  mercury.  In  short,  nearly  every  bone  in 
the  body  may  be  affected  to  a  greater  or  less  extent,  the  changes  being  prac- 
tically identical  in  them  all,  depending  upon  the  amount  of  the  syphilitic 
exudation,  the  length  of  time  it  is  allowed  to  destroy  the  bone,  and  the 
subsequent  changes  it  undergoes. 

(2)  In  Congenital  Syphilis 

Bone-lesions  are  very  common  in  congenital  syphilis,  occurring  in  utero^ 
during  the  first  few  months  of  infancy,  and  later  at  puberty,  in  the  same  way 
as  the  other  manifestations.  Those  that  appear  in  early  infancy,  and  some 
of  the  later  ones,  are  peculiar  to  the  congenital  form  and  are  never  met  with 
in  the  acquired  ;  but  gummata,  followed  by  caries  and  necrosis,  occur  as  well, 
and  cannot  be  distinguished  from  ordinai'y  tertiary  ones,  except  perhaps  that 
they  are  more  intractable  and  yield  less  readily  to  iodide  of  potash. 

(a)  The  early  changes  are  partly  inflammatory,  attended  with  new  growth 
and  the  formation  of  fresh  bone,  partly  atrophic,  with  wasting  and  degenera- 
tion. Not  unfrequently,  as  in  some  other  constitutional  affections  of  bone, 
the  two  are  found  together  side  by  side.  As  a  rule  they  appear  within  the 
first  year,  often  within  the  first  three  months. 

1.  The  former  chiefly  occur  under  the  pericranium  and  under  the  periosteum 
of  the  shafts  of  the  long  bones.    On  the  skull  they  are  known  as  Parrot's 

  TCOt^es,  and  are  of  them- 

d  .  selves  absolutely  cha- 

,  '  a  racteristic.  They  form 

four  broad  flattened 
bosses,  sometimes  half 
an  inch  in  thickness, 
surrounding  the  ante- 
rior fontanelle,  one  on 
each  parietal  bone,  one 
on  each  half  of  the 
frontal.  Between  them 
is  a  deep  crucial  de- 
pression, corresponding 
to  the  sutures,  and  a 
skull  marked  in  this  way 
is  described  as  'nati- 
form.'  The  centres 
of  ossification  are  not 
involved;  the  new  bone 
originates  m  the  deeper 
layers  of  the  perios- 
teum, and  very  often 
spreads  down  the 
sutures  until  it  meets 
across  and  bridges  them.  At  first  it  is  very  vascular  and  porous,  consisting 
of  more  or  less  perfectly  developed  horizontal  lamellae,  united  by  trabecule 
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Pig.  172.  -Parrot's  nodes  round  the  anterior  fontanelle. 
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running  in  a  vertical  direction  ;  in  the  interspaces  is  a  soft  pulpy  medullary 
substance,  continuous  through  the  widely  dilated  Haversian  canals  with  that 
in  the  bone  underneath.    At  a  later  period  it  becomes  more  dense  and  solid. 

The  shafts  of  the  long  bones,  especially  near  the  epiphyses,  are  not  unfre- 
quently  sheathed  in  with  a  similar  deposit  arranged  in  layers  around  them, 
sometimes  quite  soft,  and  hardly  ossified  at  all  (the  periosteum  then  separates 
more  easily  than  natural),  sometimes  hard  and  dense.  It  may  be  associated 
with  changes  at  the  growing  ends  of  the  bones,  but  not  necessarily  so  in  any 
way.  In  some  of  these  cases  the  medulla  is  found  to  be  replaced  and  the 
central  canal  filled  with  a  fine  trabeculated  soft  spongy  mass. 

2.  The  atrophic  changes  {cjclatiniform  degeneration)  are  also  met  with 
on  the  skull  under  the  pericranium  (by  which  they  can  be  distinguished  from 
craniotabes,  which  is  simply  a  wasting  of  the  bone  under  certain  conditions 
from  long-continued  pressure)  but  the  situation  is  not  a  common  one.  The 
favourite  place  is  at  the  ends  of  the  long  bones,  especially  of  the  elbow-joint, 
though  none  are  exempt.  Strictly  speaking  the  epiphysis  is  not  affected,  the 
disease  attacks  the  growing  layer  at  the  end  of  the  shaft  and  the  cartilage 
(intermediary)  that  immediately  joins  it.  The  medullary  spaces  in  the 
growing  bone  increase  enormously  in  size  ;  the  new-formed  vertical  lamellae 
waste  away,  the  medulla  itself  becomes  converted  into  a  peculiar  gelatinous 
mass  ('  like  fluid  jelly,'  whence  the  name  given  it  by  Parrot),  from  which 
the  cells  disappear,  leaving  little  but  a  fibrillar  network  with  blood- 
vessels running  here  and  there.  In  some  cases  there  is  a  layer  of  this  soft 
semi-diffluent  material,  a  line  in  thickness,  between  the  cartilage  and  the 
bone.  The  cartilage  itself  undergoes  a  dift'erent  transformation  ;  the  matrix 
becomes  calcified  to  an  abnormal  extent,  the  cells  are  prematurely  enclosed, 
and  the  brittle  vertical  lamelte  rest  upon  the  soft  gelatinous  layer  on  the  end 
of  the  shaft. 

In  many  respects  these  changes  closely  resemble  those  that  occur  in 
rickets,  and  the  difficulty  of  distinguishing  them  is  rendered  greater  by  the 
fact  that  the  two  diseases  not  unfrequently  coexist.  Parrot's  nodes,  however, 
are  distinctive. 

The  symptoms  to  which  these  changes  give  rise  are  very  characteristic. 
A  soft,  puffy,  tender  swelling  forms  round  the  end  of  the  bone,  involving  the 
joint ;  the  limb  is  perfectly  helpless  (it  has  been  called  syphilitic  pseudo- 
paralysis of  infants),  it  bends  and  yields  with  the  least  pressure,  and  some- 
times a  certain  amount  of  soft  grating  can  be  felt  as  if  there  was  a  separation 
between  the  calcified  cartilage  and  the  soft  tissue  at  the  end  of  the  shaft.  In 
;he  worst  cases  this  does  actually  take  place,  and  the  end  of  the  bone  can  be 
:elt  free  and  detached.  Later,  owing  to  the  way  in  which  the  limb  is  con- 
stantly being  hurt  as  soon  as  the  strength  of  the  central  support  is  lost, 
suppuration  may  set  in,  generally  under  the  periosteum  at  the  end,  rarely 
between  the  bone  and  the  epiphysis.  Resolution  under  appropriate  mercurial 
treatment  is  the  rule,  but  not  unfrequently  premature  ossification  follows, 
md  the  growth  and  development  of  the  body  are  arrested  ;  not  only  does 
'he  size  remain  small,  but  the  changes  that  normally  occur  at  puberty  are 
lelayed.  In  the  worst  necrosis  may  follow,  but  such  cases  rarely  survive 
mfiiciently  long. 

[b)  In  the  period  between  infancy  and  early  puberty  the  bones,  hke  the 
ither  tissues,  are  rarely  affected.  Gummata  may  occur,  but  they  are  not 
Jsual.    At  puberty  there  is  a  fi'esh  outbreak. 
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The  form  tliis  takes  is  in  many  instances  as  characteristic  as  the  one 
ah-eady  described.  The  shafts  of  the  long  bones,  especially  the  tibia,  are  the 
parts  most  commonly  attacked.  Ill-defined  periosteal  nodes,  not  so  acute  as 
those  met  with  in  secondary  syphilis,  make  their  appearance  ou  the  skin  ;  at 
first  they  yield  to  treatment  fairly  well,  though  a  certain  amount  of  thicken- 
ing is  always  left ;  but  they  return  again  and  again  with  the  greatest  ob- 
stinacy, and  each  time  they  resist  absorption  more  and  more.  At  first  the 
periosteum  only  is  affected,  the  superficial  lamellfe  are  a  little  more  vascular, 
but  that  is  all ;  in  a  short  time,  however,  the  inflammation  shows  itself  in  the 
bone,  and  before  long  the  whole  of  the  shaft  becomes  thickened,  bent  (usually 
in  exaggeration  of  the  normal  curve),  lengthened  perhaps,  and  covered  over 
with  great  irregular  bosses.  On  section  the  normal  compact  tissue  can 
hardly  be  distinguished  ;  the  whole  of  the  bone  is  dense  and  hard,  immensely 
thickened  and  altogether  altered  in  shape  {hyioerostosis  or  interstitial 
condenshig  ostitis). 

Sometimes,  when,  I  believe,  it  occurs  at  an  early  age,  this  is  symmetrical, 
though  usually  one  leg  is  much  worse  than  the  other  ;  if  it  breaks  out  for  the 
first  time  later  in  life  (and  it  may  not  appear  until  two  or  three  and  twenty) 
this  is  not  the  case.  In  most  instances  the  tibite  are  affected,  but  the  bones 
of  the  upper  extremity,  especially  at  the  elbow,  not  unfrequently  suffer 
as  well,  and  sometimes  the  clavicles,  ribs,  scapulae,  and  other  bones  are 
attacked  too.  Generally  it  is  limited  to  the  shaft,  but  it  may  extend  to  the 
epiphyses,  especially  the  upper  one  on  the  tibia,  and  then  it  is  always  accom- 
panied by  synovitis,  with  effusion  into  the  joint  and  thickening  of  the  synovial 
membrane.  In  the  milder  cases  suppuration  does  not  occur ;  in  the  more 
severe  ones,  after  the  disease  has  lasted  some  little  time,  the  syphilitic  deposit 
under  the  periosteum  perishes,  and  the  bone  is  exposed  at  the  bottom  of 
an  ulcer,  bare,  hard,  and  rough.  The  sequestra  are  usually  superficial,  but 
owing  to  the  dense  character  of  the  bone  beneath  they  often  do  not  separate 
for  years  ;  and  by  the  irritation  they  cause,  and  the  assistance  they  get  from 
pyogenic  organisms,  they  lead  fit  length  to  such  an  amount  of  sohd  oedema, 
ulceration,  and  sclerosis,  that  the  limb  resembles  an  old  gnarled  tree-trunk 
more  than  anything  else. 

Besides  these,  many  other  lesions  are  met  with  in  congenital  syphilis 
similar  to  those  of  the  acquired  form.  Necrosis  of  the  nasal  bones  and  of 
the  ethmoid  is  not  uncommon,  leading  to  great  deformity  and  attended  with 
a  profuse  and  intensely  offensive  discharge  from  the  nose  ;  the  whole  of  the 
frontal  bone  is  sometimes  exposed,  bare,  rough,  and  almost  black  ;  perforation 
of  the  hard  palate  in  the  middle  line  is  often  met  with  ;  inflammation  of  the 
phalanges  of  the  fingers  occurs  occasionally  ;  and  in  short  there  is  scarcely  a 
part  of  the  body  in  which  the  bones  may  not  become  the  seat  of  gummatous 
deposit  and  perish,  either  in  minute  fragments  (caries),  or  in  large  ones 
(necrosis). 

Symptoms.— Pain,  heat,  swelling,  and  redness  are  present  as  in  other 
forms  of  inflammation,  varying  very  greatly  in  intensity.  The  first  is  the 
most  constant.  In  acute  cases  it  is  very  severe,  and  like  all  bone-pain  is 
much  worse  at  night  and  after  exertion  ;  the  skin  over  the  affected  part  is 
exquisitely  tender,  the  patient  will  not  allow  a  finger  to  come  near  it,  and 
tlie  whole  bone  when  it  is  percussed  is  highly  sensitive.  When  the  inflam- 
mation IS  more  chronic  this  is  much  less  marked,  but  a  dull  aching  sensation, 
becoming  more  severe  under  the  same  conditions,  is  rarely  altogether  absent. 
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The  amount  of  heat  and  redness  depends  chiefly  upon  the  locality  of  the 
hiflammation,  whether  it  is  near  the  surface  or  not,  and  upon  the  presence 
of  suppuration.  Like  the  other  signs,  they  are  much  more  severe  when  the 
attack  is  acute.  The  swelling  is  of  great  importance,  as  the  diagnosis  of  the 
cause  depends  very  largely  upon  the  locality  and  the  part  of  the  bone  involved. 
In  the  secondary  stage  the  shafts  of  the  long  bones  and  the  skull  are  affected, 
and  the  swelling  is  tense,  circular,  and  very  small,  limited  to  one  surface 
of  the  bone,  chiefly  periosteal.  In  the  tertiary  it  is  much  larger  and  more 
sbronic  :  the  whole  bone  is  involved ;  the  swelling  is  uniform  in  shape, 
extending  around,  as  well  as  along  the  shaft ;  and  the  same  is  true  of  the 
liereditary  form  when  the  long  bones  are  attacked. 

In  children  syphilitic  nodes  are  very  difficult  to  distinguish  from  the 
strumous  or  tubercular,  especially  when  the  metacarpal  bones  and  the 
ihalanges  are  concerned ;  the  swelling  is  the  same  in  shape,  the  other 
symptoms  are  the  same,  and  often  it  is  necessary  to  rely  upon  the  other  signs 
ihat  are  present.  In  adults,  or  when  the  long  bones  of  the  limbs  are  con- 
;erned  [e.g.  the  radius  or  ulna),  there  is  not  the  same  difficulty,  as  tubercle 
xnder  these  conditions  is  rarely  met  with,  and  does  not,  like  tertiary  syphilis, 
ittack  the  compact  tissue  of  the  shaft. 

As  the  inflammation  extends,  other  signs  make  their  appearance  :  sup- 
mration  may  occur  with  caries  or  necrosis  ;  an  osseous  node  or  enlargement 
)f  the  whole  bone  may  be  left  from  organisation  of  the  exudation  ;  neigli- 
)ouring  structures  may  become  involved,  the  joints  for  example  may 
)ecome  inflamed,  the  cortex  of  the  brain  may  be  irritated  or  compressed, 
lerves  and  blood-vessels  may  be  pressed  upon ;  and  in  some  cases  the 
lestruction  is  so  great  as  to  cause  the  most  serious  deformity. 

Diagnosis. — Strumous  nodes,  as  already  mentioned,  closely  resemble 
hose  that  occur  in  tertiary  and  hereditary  syphilis,  especially  when  the  bones 
)f  the  hand  or  foot  are  attacked.  In  each  there  is  a  chronic  enlargement  of 
he  whole  bone,  with  a  tendency  to  break  down  and  caseate,  and  in  many 
nstances  it  is  only  possible  to  distinguish  one  from  the  other  by  the  history 
ir  the  presence  of  other  signs.  Ulceration  of  the  scalp  with  caries  of  the 
ubjacent  bone  in  children  is  generally  tubercular,  after  puberty  it  is  more 
ften  syphilitic,  especially  if  it  is  attended  with  necrosis.  In  the  case  of  the 
ang  bones  tubercle  nearly  always  begins  in  the  cancellous  ends,  which  rarely 
uffer  in  the  course  of  syphilis. 

Rheumatic  nodes,  leading  to  chronic  ostitis,  are  still  more  difficult  to  dis- 
inguish.  The  symptoms  in  each  are  due  to  the  condensation  and  sclerosis, 
nd  practically  present  no  difference.  Osteocopic  wandering  pains  may  occur 
1  rheumatism  as  well  as  in  sj'philis. 

Tertiary  syphilitic  nodes  can  in  some  cases  only  be  distinguished  from 
ircomata  of  bone  by  a  course  of  iodide  of  potash  ;  and,  as  rapidly  growing 
imours  are  always  accompanied  by  a  certain  amount  of  inflammation 
periostitis  and  ostitis),  a  definite  conclusion  must  not  be  drawn  until  there  is 
very  distinct  degree  of  improvement.  In  doubtful  cases  it  may  be  necessary 
)  make  an  exploration  with  a  trocar  and  cannula. 

From  rickets  the  difficulty  of  distinguishing  hereditary  syphilis  is  greater 
iill.  Craniotabes,  enlargement  of  the  epiphysial  ends  with  thickening  and 
owing  of  the  shafts,  and  bending  of  the  ribs  are  present  in  both  ;  but  as  a 
lie  in  syphilis  the  course  is  more  acute  and  the  disease  not  so  uniformly 
istributed  over  the  body ;  the  stress  of  the  complaint  seems  to  fall  on  one  or 
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two  parts.  Separation  of  epiphyses  and  Parrot's  nodes  may  be  regarded  as 
distinctive.  In  the  latter  stage  the  enlargement  of  the  tibi?e  that  is  so  common 
in  hereditary  syphilis  has  often  been  confounded  with  the  bending  and  the 
concavity  that  occur  in  rickets,  but  the  enormous  overgrowth  in  all  directions, 
not  in  one  only,  and  the  irregularity  of  the  surface,  are  never  met  with  in  the 
latter. 

Treatment. — The  treatment  proper  to  the  stage  of  the  constitutional 
disease  must  be  thoroughly  carried  out.  Secondary  syphilitic  nodes  yield 
at  once  to  small  doses  of  iodide  of  potash,  but  relapses  are  very  common. 
Tertiary  ones  are  less  satisfactory  ;  it  is  often  necessary  to  increase  the  amount 
very  largely  before  any  effect  is  produced,  and  even  then  in  some  instances  it 
is  of  very  little  avail  by  itself.  Rest,  warmth,  tonics,  good  food  and  fresh  air 
are  no  less  essential,  especially  in  inveterate  cases,  and  not  unfrequently 
when  iodide  of  potash  appears  to  fail  altogether,  it  succeeds  at  once  if  the 
patient  is  sent  to  the  seaside  and  made  to  lay  up  completely.  The  here- 
ditary nodes  that  occur  at  puberty  are  still  more  intractable.  The  bone 
becomes  sclerosed  and  dense,  and  nothing  seems  to  have  any  effect  upon  it. 
In  some  of  these  cases,  in  which  it  is  evident  that  the  pain  is  kept  up  rather 
by  the  local  condition  than  by  the  constitutional  taint,  linear  osteotomy  may 
be  performed  with  advantage. 

The  inflammation  that  occurs  in  infancy  must  be  treated  with  mercury 
in  the  same  way  as  other  infantile  manifestations.  The  prognosis,  if  only  one 
joint  is  affected,  is  good  ;  if,  however,  there  are  several,  or  if  suppuration 
occurs,  recovery  is  very  doubtful ;  rickets  and  visceral  lesions  are  nearly 
always  present  as  well,  and  even  when  the  specific  symptoms  abate,  the  child 
generally  dies  from  wasting  and  exhaustion,  or  from  some  comparatively  trivial 
intercurrent  disorder. 


Rheumatic  Ostitis 

In  chronic  rheumatoid  arthritis  the  bones  become  inflamed,  as  part 
of  the  joints,  together  with  the  other  tissues.  Atrophy  and  absorption 
take  place  to  a  certain  extent  along  the  line  of  pressure;  and  around 
the  margin  osteophytes  are  thrown  out,  dense  hard  masses  of  new  bone, 
sometimes  formed  under  the  periosteum,  sometimes  due  to  the  ossification 
of  ecchondroses. 

In  addition  to  this  the  bones  themselves  are  liable  to  a  form  of  ostitis, 
which,  hke  rheumatic  inflammation  generally,  tends  to  organisation  and 
sclerosis.  Suppuration  never  occurs.  The  periosteal  surface  is  roughened 
and  irregular  with  outgrowths ;  the  compact  tissue  beneath  is  exceedingly 
dense  and  hard  ;  and  the  medullary  canal  is  contracted.  The  changes,  in 
other  words,  are  typically  those  of  osteosclerosis,  exceedingly  chronic,  pro- 
gressive, and  attended  with  a  considerable  degree  of  aching  pain  which  is 
worse  at  night  and  when  exposed  to  damp. 

V^y  httle  can  be  done  for  this  condition  ;  iodide  of  potash  has  scarcely 
any  effect  upon  it,  although  it  reheves  the  pain  to  a  certain  extent.  Strong 
iodine  liniment  painted  over  the  part,  mercurial  ointment  well  rubbed  in, 
liymg  bhslsrs  and  other  forms  of  counter-irritation  are  often  serviceable  in 
the  same  way  ;  the  progress  of  the  inflammation  is  stayed  and  there  is  only 
the  inconvenience  arising  from  the  increased  size  and  weight  of  the  bone.  If 
this  does  not  succeed,  and  the  pain  is  severe,  trephinmg,  or  linear  osteotomy. 
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according  to  the  part  of  the  bone  involved,  should  be  tried.  Very  often  this 
gives  perfect  relief,  apparently  by  diminishing  the  tension  of  the  part,  or  by 
the  subsequent  changes  that  take  place  in  the  bone. 


Tubercular  Ostitis 

This  may  occur  either  as  part  of  a  general  disorder  (acute  miliary  tuber- 
culosis), or  as  an  affection  that  is  at  first  local  and  invades  the  surrounding 
tissues  slowly,  although  under  certain  conditions  it  may  become  the  source  of 
a  general  infection.  The  former  has  practically  no  surgical  importance  and 
does  not  admit  of  reeognition  during  life  ;  the  latter  is  the  same  as  what  has 
hitherto  been  known  as  scrofulous  disease  of  bone. 

The  cancellous  tissue  is  the  part  chiefly  affected,  the  ends  of  the  long 
bones,  the  bodies  of  the  vertebrns,  and  the  carpus  and  tarsus  ;  but  it  may 
occur  upon  the  skull,  and  in  children  it  often  attacks  the  phalanges  and  the 
metacarpal  bones.  The  shafts  of  the  long  bones  of  the  limbs,  the  favourite 
seat  of  syphilitic  disease,  are  practically  exempt. 

It  begins,  like  chronic  inflammation  of  cancellous  tissue  generally,  as 
rarefying  ostitis.  The  trabecula?  are  softened  and  thinned  at  one  spot ;  the 
medulla  is  replaced  by  reddish  granulation-tissue,  roimd  the  margins  of 
i  which  typical  miliary  tubercles  may  be  found  ;  and  this  in  its  turn  is  enclosed 
by  a  ring  of  hypertemia.  Occasionally  there  are  several  of  these  close  together, 
gradually  enlarging  until  they  coalesce. 

The  subsequent  changes  depend  upon  the  activity  of  the  bacillus  and  the 
j  power  of  resistance  possessed  by  the  tissues. 

In  some  cases  caries  sicca  sets  in  ;  the  granulations  continue  to  grow  and 
increase  without  caseating  or  suppurating,  and  gradually  the  whole  bone  is 
absorbed  and  replaced  by  a  soft  vascular  mass,  more  or  less  representing  it  in 
shape,  according  to  the  amount  of  pressure  it  has  to  sustain.  After  a  time 
this  may  break  down  and  caseate,  or  it  may  slowly  disappear,  leaving  a  hard, 
shapeless,  irregular  mass  of  dense  fibrous  tissue  and  bone. 

More  often  the  granulation-tissue  in  the  centre  becomes  soft  and  yellow  ; 
caseation,  followed  by  liquefaction,  sets  in  ;  a.nd  a  tubercular  abscess  (so  called) 
is  formed.  Sometimes  even  then,  if  the  nutrition  of  the  part  improves,  sclerosis 
may  take  place  around  and  enclose  it :  much  more  frequently  the  neighbour- 
ing cancellous  spaces  become  involved  ;  the  trabecule  perish  and  fall  oft  m 
fragments  of  various  sizes  (if  they  are  of  any  dimensions  it  is  laiown  as  caries 
necrotica),  and  a  cavity  is  formed  filled  with  a  caseous  liquid  mixed  with 
debris  and  minute  sequestra,  and  enclosed  by  walls  of  soft  carious  bone,  m 
the  medullary  spaces  of  which  miliary  tubercles  may  be  found  here  and  there. 
So  long  as  these  continue  to  form  the  softening  spreads,  until  at  length  at 
some  pomt  it  reaches  the  limit  of  the  bone.  If  this  is  under  the  periosteum 
further  progress  is  often  barred  by  thickening  and  condensation  and  J^i^  ior- 
mation  of  new  layers,  so  that  the  evacuation  of  the  contents  is  checked. 
If  it  is  near  the  articular  surface,  unfortunately  this  cannot  take  place  ;  as 
the  infection  spreads  the  cartilage  gradually  becomes  undermined,  until  it  is 
detached  or  perforated  by  the  granulations,  and  the  tubercular  material 
spreads  at  once  over  the  synovial  cavitv.  .  .     ,  , 

When  the  compact  tissue  of  the  skull  or  of  the  other  flat  bones  is  mvolyed 
the  changes  are  essentially  the  same,  only,  as  might  be  expected  fi'Oin  the 
structure  of  the  part,  necrosis  is  a  more  prominent  feature.  Sometimes 
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wedge-shaped  sequestra  are  found  in  tlie  articular  ends  of  the  long  bones, 
and  it  has  been  suggested  that  these  are  really  due  to  embolism,  the  bacilli 
having  been  suddenly  distributed  over  all  the  vessels  of  the  affected  region, 
and  from  their  number  setting  up  such  an  acute  attack  of  inflammation  as 
to  cause  necrosis.  In  the  phalanges  and  metacarpal  bones  (rarely  in  the 
other  long  bones,  even  in  children)  the  disease  sometimes  takes  the  form  of 
expansion,  giving  rise  to  an  enlargement  apparently  similar  to  that  met  with 
in  syphilis  but  without  any  sclerosis ;  there  is  a  deposit  of  tubercle  in  the 
centre  of  the  bone,  spreading  into  the  interstitial 
~-  medulla  of  the  shaft,  and,  as  the  interior  becomes 

hollowed  out,  layer  after  layer  of  vascular  new  tissue  is 
formed  under  the  periosteum,  until  at  length  the  size 
of  the  part  is  more  than  doubled  {spina  ventosa) 
(fig- 173). 

Symptoms. — In  tubercular  ostitis  these  at  the 
first  are  very  vague  and  indefinite.  If  the  bone  is 
deeply  seated,  as  for  example  the  body  of  a  vertebra, 
pain  (often  referred  to  the  distal  end  of  the  spinal 
nerves),  a  little  tenderness  on  pressure,  and  a  peculiar 
rigidity  of  the  muscles  around  the  part,  are  the  only 
signs,  until  the  loss  of  tissue  causes  deformity.  When 
it  is  superficial  the  diagnosis  is  more  easy  :  there  is 
an  ill-defined  enlargement,  due  at  first  to  thickening 
of  the  soft  tissues  and  the  periosteum,  later  to 
expansion  of  the  bone  itself :  but  there  is  very  httle 
pain,  even  at  night ;  tenderness  on  pressure  is  very 
slightly  marked,  and  unless  the  skin  is  involved  there 
is  no  rise  of  temperature  perceptible  to  the  hand,  and 
no  redness  or  pitting. 

Later,  as  the  inflammation  extends  to  the  neigh- 
bouring structures  and  the  area  of  softening  enlarges, 
it  becomes  more  easy.  Neighbouring  joints  become 
involved  :  at  first  there  is  simply  an  increase  in  the 
synovial  effusion,  due  to  the  presence  of  a  focus  of 
inflammation  near,  but  later,  when  the  cartilage  is 
perforated  by  the  granulations,  tubercular  infection 
takes  place,  and  thickening  and  pulpy  degeneration 
follow.  Characteristic  deformity,  shortening  of  the 
phalanges  for  example,  or  angular  curvature  of  the 
spine  makes  its  appearance  ;  and  when  the  abscesses 
break  or  are  opened,  sinuses  are  left  lined  with 
tubercular  granulations  and  leading  down  to  soft  carious  bone,  into  which  the 
blunt  end  of  a  probe  sinks  with  ease. 

Diagnosis.— Tubercular  ostitis  is  met  with  in  adults,  and  exceptionally 
in  old  age  ;  but  it  is  by  far  the  most  common  in  childhood  and  young  adult 
life.  In  a  very  large  proportion  of  cases  there  is  evidence  either  of  the 
presence  of  tubercle  elsewhere,  or  of  a  distinct  constitutional  predisposition ; 
and  not  m- frequently  the  persona^  appearance  is  characteristic.  So  far  as 
the  local  symptoms  are  concerned  the  diagnosis  rests  chiefly  upon  the  part  of 
the  bone  involved  and  the  peculiarly  chronic  and  insidious  character  of  the 
mflammation.  The  difficulty  is  greatest  in  the  strumous  dactyHtis  of  children, 


Fig.  173. — Radius  from  a 
case  of  tubercular  caries, 
showing  what  lias  been 
called  inflammatory  ex- 
pansion of  bone,  or  spina 
ventosa. 
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which  is  very  closely  imitated  by  the  syphilitic  form.  In  the  later  stages  the 
imiform  character  of  the  swelling,  the  whiteness  of  the  skin,  except  at  the 
actual  point  of  suppuration,  the  soft  doughy  sensation  when  it  is  pressed 
upon,  the  presence  of  caries,  and  the  thin  oily  character  of  the  liquid 
discharged  are  distinctive. 

The  prognosis  depends  partly  upon  the  constitutional  predisposition  of 
the  patient,  whether  the  taint  is  very  strongly  marked,  partly  upon  the  seat 
and  intensity  of  the  inflammation.  Where,  for  example,  there  is  a  possibility 
of  complete  local  removal  before  the  surrounding  structures  are  involved,  or 
where  caseation  and  liquefaction  are  delayed,  and  the  granulation-tissue 
tends  rather  to  organisation,  there  is  much  better  hope  than  when  the  bodies 
of  the  vertebras  are  concerned  and  when  the  bone  breaks  down  at  once.  Even 
then,  however,  although  the  destruction  may  be  very  extensive,  the  whole 
of  the  tuberculous  mass  may  at  length  dry  up  and  calcify  or  come  away ; 
and  as  the  patient's  health  improves,  the  process  of  softening  and  decay  may 
come  to  an  end,  and  give  way  to  sclerosis  and  organisation.  Bony  anky- 
losis, for  example,  may  occur  in  the  spine  even  after  the  bodies  of  several  of 
the  vertebriB  have  been  destroyed. 

In  a  very  large  proportion  of  cases  the  period  of  quiescence  and  organisa- 
tion unfortunately  is  only  temporary.  For  the  moment,  under  the  influence 
of  treatment,  or  owing  to  the  patient's  vigour  of  resistance,  the  spread  of  the 
tubercle  is  arrested  and  active  repair  sets  in  ;  but  unhappily  there  is  always 
the  danger  that,  from  slight  local  injury  or  from  general  failure  of  health, 
the  disease  will  become  active  again  and  the  inflammation  commence  afresh. 

Treatment. — The  constitutional  treatment  is  the  same  as  that  required 
in  other  cases  of  tuberculosis.  Local  measures  must  be  guided  by  the 
situation  and  the  character  of  the  inflammation.  Rest  is  absolutely 
essential.  The  amount  of  blood  flowing  through  the  part  should  be 
perfectly  uniform  ;  venous  congestion  and  transient  hyperfemia  are  equally 
injurious.  Cold  is  of  great  service,  not  only  in  checking  the  inflammation, 
but  in  arresting  the  growth  of  the  bacillus  ;  care,  however,  must  be  taken 
not  to  lower  the  vitality  of  the  tissues  too  much.  In  very  chronic  cases 
counter-irritants  may  be  used,  iodine,  blisters,  and  even  the  actual  cautery, 
but  not  on  the  distal  side  of  the  disease  or  immediately  over  it,  if  it  is  super- 
ficial, for  fear  of  lighting  up  fresh  mischief. 

If,  however,  the  disease  is  more  active  from  the  first,  or  if  from  its  situa- 
tion there  is  reason  to  fear  its  extension  to  a  joint  or  to  some  other  im- 
portant structure,  it  should,  if  accessible,  be  thoroughly  removed,  every 
precaution  being  taken  to  prevent  its  becoming  more  widely  disseminated  by 
the  operation.  The  limb  should  be  raised ;  Esmarch's  bandage  applied  to 
control,  not  only  hemorrhage,  but  absorption  through  the  veins  ;  the  cavity 
freely  opened  (as  far  as  possible  with  cutting  instruments,  so  as  to  avoict 
crushing  or  bruising)  and  thoroughly  evacuated.  The  granulations  lining 
it  and  the  soft  carious  bone  around  it  should  then  be  freely  cut  away, 
and  the  wound  plugged  with  iodoform  gauze,  or  washed  out  with  an 
ethereal  solution  of  iodoform.  Afterwards  it  must  be  kept  as  dry  as  possible, 
by  a  proper  system  of  drainage,  and  every  precaution  taken  to  prevent 
decomposition  and  suppuration.  Carious  bones  in  which  sinuses  are  already 
present  may  be  treated  in  the  same  way  if  they  show  no  inclination  to  get 
well  with  milder  measures.  The  os  calcis,  for  example,  may  be  entirely 
scooped  out,  merely  leaving  a  periosteal  shell,  with  an  excellent  result. 
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Rickets 

Rickets  is  a  constitutional  disorder  occurring  in  early  life  and  charac- 
terised by  a  peculiar  condition  of  the  bones  affecting  especially  their  epiphy- 
sial ends.  Other  lesions  are  met  with  in  the  viscera  in  fatal  cases,  but  this 
is  the  only  one  that  is  universal  and  distinctive. 

Pathological  appearances. — The  changes  are  most  marked  in  the 
growing  portion  of  the  bones ;  the  older  parts,  those  that  are  already  firm 
and  well  ossified,  are  but  little  affected  in  comparison,  although  there  is  in 
them  a  diminution  of  the  earthy  salts  with  enlargement  of  the  medullary 
spaces  and  Haversian  canals. 

The  periosteum  everywhere  is  thickened,  softened,  and  too  vascular ;  it 
strips  away  too  easily  from  the  bone  beneath  ;  the  line  of  separation  between 
the  deeper  layer  (the  osteoid  tissue)  and  the  surface  of  the  shaft  is  ill  defined, 
-and  the  exterior  of  the  latter  is  covered  with  laminte  of  soft  porous  bone. 
In  between  these,  separating  them  from  each  other,  is  a  kind  of  fibrillated 
medullary  substance  :  some  of  the  cavities  perhaps  are  formed  afresh,  but 
•others  are  due  to  absorption  of  the  part  already  developed  and  the  enlargement 
of  the  interstitial  medullary  spaces  near  the  surface.  In  other  words,  the 
circumference  of  the  bone  continues  to  enlarge ;  the  quantity  of  soft 
organic  material  increases  (actually,  probably,  as  well  as  relatively) ;  the 
amount  of  bone  developed  is  very  much  less  ;  and  what  there  is  is  deficient 
in  lime  salts. 

Changes  of  a  similar  character  take  place  at  the   epiphysial  ends. 
Normally,  between  the  cartilage  and  bone,  there  is  a  narrow,  greyish,  semi- 
translucent  line,  visible  to  the  naked  eye,  of 
f|4l'l;«';      -14:;!'^^  cartilage  that  has  undergone  the  transforma 


'liWB'  In  rickets  this  layer  is  many  times  too  thick ; 


ftv!}:  *t|§fp  tion  preliminary  to  the  development  of  bone 

t1 


and  instead  of  being  sharply  and  clearly  defined 
'if  M|     *ii^fi[|'^l'>  *  from  the  bone  already  formed,  there  are  most 

J hi''  lb  ^Wivt'lf  irregular  prolongations  of  it,  penetrating  deeply 

^^^^        there  between  the  growing  lamellae 
s'Jl J         :  ,.'.,,.k(i.  beneath  (fig.  174).    The  microscopic  anatomy 

shows  a  similar  change.    The  cartilage  cells 
"    ^         multiply  to  an  altogether  unusual  extent ; 

the  primary  capsules  are  much  larger  than 
normal ;  and  the  calcification  of  the  matrix  is 
excessive.  Meanwhile,  the  soft  medullary 
tissue  in  the  growing  bone  beneath^ increases^ 

■'^^^^  l''t'T^®°*'°"    through    lower   greatly  in  amount,  and  becomes  finely  fibril- 
end  of  bone  affected  with  rickets,    1  4.   T      m,        li.       1         L-l  ■     •       J  J  „v,;i' 

showing  the  enormous  thickness  J-^ted.  ihe  altered  Cartilage  IS  invaded  ana, 
of  the  gelatinous  layer  and  the  absorbed;  but  instead  of  the  spaces  so  formed 

extreme  irregularity  of  the  line  of   ■>    ■       i-      i      -.it      •  p  i  „v,+;ir 

ossification.  being  lined  with  laminae  of  new  bone,  untui 

the  central  hollow  is  narrowed  down  to  a: 
Haversian  canal,  that  which  has  been  already  deposited  is  removed,  and  the 
trabeculfe  are  weakened  to  such  an  extent  that  the  line  of  junction  becomes 
soft  and  yielding. 

The  effect  produced  by  these  changes  is  easily  imagined :  the  soft  tissue  I 
at  the  epiphysjial  ends  of  the  long  bones  yields  before  the  pressure  it  has  to  . 
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■sustain,  and  bulges  out  at  the  sides,  forming  the  pecuhar  tender  and 
■characteristic  enlargement ;  the  shafts  of  the  bones,  the  strength  of  which 
is  impaired  by  the  advancing  absorption,  give  way  and  bend  at  their  weakest 
part ;  the  curves  that  are  normally  present  become  exaggerated ;  and  in 
some  cases  they  are  so  strongly  marked  that,  when  the  bones  are  subcu- 
taneous, like  the  clavicle,  it  may  be  difficult  to  distinguish  them  from  green- 
stick  fractures,  especially  as  the  tenderness  on  pressure  is  not  unfrequently 
quite  as  great. 

As  soon  as  the  morbid  process  comes  to  an  end  and  health  is  regained, 
ossification  sets  in  and  proceeds  at  an  unusually  rapid  rate.  The  compact 
tissue  of  the  shaft  becomes  peculiarly  dense  and  hard  ;  the  growing  layer  at 
the  end,  where  it  abuts  upon  the  epiphysis,  is  converted  into  bone,  so  that 
•development  is  stopped  too  soon  ;  and  the  osteoid  tissue  under  the  perios- 
teum undergoes  the  same  change  so  far  as  the  concavity  of  the  curve  is 
concerned.  On  the  convexity  it  is  absorbed  and  disappears,  and  the  com- 
pact layer  of  the  shaft  is  left  thinner  than  normal.  This  change  is  produced 
gradually,  and,  like  the  similar  ones  that  occur  in  connection  with  badly 
united  fractures,  is  the  result,  not  of  the  rickets,  but  of  the  alteration  in  the 
shape  of  the  bones.  The  concavity  is  strengthened  because  it  has  to  sustain 
the  weight  of  the  part  and  has  more  than  its  normal  share  of  work  ;  th( 
convexity  becomes  thinner  for  the  opposite  reason. 

The  extent  to  which  the  various  bones  are  affected  depends  upon  the  age 
and  habits  of  the  child,  whether  it  is  unable  to  stand  or  whether  it  has 
commenced  to  walk.    Every  part  of  the  body  may  be  more  or  less  distorted. 

The  cranium  becomes  peculiarly  square  and  flat  on  the  top  ;  ossification 
is  delayed  along  the  sutures  ;  the  anterior  fontanelle,  instead  of  closing  at 
the  twentieth  month,  remains  open  until  the  third  or  fourth  year ;  and, 
owing  to  their  being  unable  to  resist  the  internal  pressure,  the  bones  separate 
to  a  certain  extent  from  each  other.  This  is  usually  associated  with  some 
degree  of  chronic  hydrocephalus.  If  the  child  lies  upon  its  back  (and  very 
often  the  same  position  is  retained  for  hours  together,  owing  to  the  pain 
caused  by  muscular  exertion)  the  occipital  bone  becomes  flattened  and  in 
places  absorbed  {craniotabes).  The  constant  pressure  of  the  brain  causes 
such  wasting  that  opposite  the  convolutions  the  bone  completely  disappears  : 
the  dura  mater  comes  into  contact  with  the  pericranium  ;  the  wall  of  the 
skull  becomes  as  thin  as  parchment ;  and,  especially  at  the  sides  of  the 
occipital  bone,  where  ossification  is  normally  later  than  elsewhere,  firm 
pressure  with  the  finger  makes  it  crackle  and  bend  in.  The  growth  of  the 
face  is  checked  :  in  many  instances  this  is  more  apparent  than  real,  owing 
to  the  way  in  which  it  is  overhung  by  the  forehead  ;  but  later  in  life,  at 
puberty,  the  arrest  of  development  cannot  be  mistaken.  The  temporary 
teeth  are  always  cut  very  late ;  and  when  at  last  they  do  appear,  they  break 
off  and  decay  in  a  very  short  time.  In  certain  rare  cases  the  bones  of  the 
skull,  in  particular  those  developed  in  membrane,  become  enormously 
thickened,  soft,  and  porous ;  the  orbits  are  partially  blocked  and  the  optic 
nerves  atrophy ;  but  this,  though  common  in  animals,  is  very  unusual 
in  man,  and  is  so  different  that  by  many  it  is  not  considered  due  to 
rickets. 

If  the  child  is  old  enough  to  sit  up  the  vertebral  column  becomes  dis- 
torted and  bent.  The  head  is  usually  thrown  back,  so  that  the  spines  of  the 
■cervical  vertebrae  are  deeply  sunken,  and  the  whole  of  the  dorso-lumbar 
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region  forms  one  great  cm-ve  with  its  convexity  backwards.  As  a  rule,  this- 
extends  from  the  lower  cervical  region  to  the  sacrum,  and  is  perfectly 
uniform,  so  that  there  is  no  fear  of  mistaking  it  for  the  angular  curvature  of 
caries.  Sometimes,  however,  it  is  very  sharply  marked,  especially  in  the- 
lower  dorsal  region,  and  the  resemblance  then  is  exceedingly  close,  especially 
as,  at  the  same  time,  the  muscles  are  rigidly  contracted,  owing  to  the  pain 
that  movement  causes.  In  other  instances,  when  the  disease  first  begins^ 
at  a  later  period,  the  natural  curves  may  be  simply  exaggerated;  or  lateral 
curvature  with  rotation  of  the  bodies  may  come  on  and  end  in  the  most 
extreme  distortion. 

The  deformity  the  thorax  undergoes  (-pig eon  breast)  is  characteristic. 

The  sternum  is  thrust  forwards  hj 
the  ribs,  partly  from  the  increased 
curvature  of  the  spine,  partly  from 
the  yielding  and  sinking  in  of  the 
walls  of  the  thorax  at  the  costo- 
chondral  line.  The  chest  is  flat- 
tened at  the  sides  (less  so  on  the 
right,  owing  to  the  liver,  than  on 
the  left) ;  there  is  an  abrupt  bend- 
ing inwards  of  the  ribs  near  their 
junction  with  the  cartilages,  leading- 
to  the  formation  of  a  groove  on  the 
antero-lateral  wall  of  the  chest, 
from  the  third  rib  downwards  and 
slightly  outwards ;  and  at  the  lower 
border  of  the  sternum  this  becomes 
continuous  with  a  nearly  horizon- 
tal constriction  corresponding  to 
the  attachment  of  the  diaphragm. 
In  addition,  the  costochondral  line 
is  marked  by  a  series  of  enlarge- 
ments (the  so-called  beading  of  the 
ribs)  analogous  to  the  thickening 
and  softening  of  the  epiphyses 
on  the  ends  of  the  long  bones. 
Very  often  these  nodes  are  so  dis- 
tinct upon  the  inner  surface  as  to 
form  distinct  impressions  upon  the 

Figs.  175  and  170.— Femur  and  tibia  defoi-med  by  lungS  and  even  upon  the  liver. 

rickets.    The  bones  are  exceedingly  short  (pre-  The     brim    of    the    polviS  iS 

mature  ossification  of  the  epiphyses),  the  natural  .  t        ,           n   ,  i        t  i  xi 

curves  are  much  exaggerated,  and  the  concavities  Widened  and  flattened  by  the  preS-  • 

are  buttressed  up  with  masses  of  dense  compact  sure  of  the  abdominal  organs  from 

bone,  arranged  along  the  lines  of  pressure.    This     ,  i     ,  -i    •  „l, 

is  best  seen  in  the  tibia,  for  the  linea  aspera  is  aoove  ;  but  the  ca-Vlty  IS  very  mUCJl 

to  a  certain  extent  normal.  contracted,  and  at  puberty  is  un- 

able to  assume  its  characteristic 
development.  The  antero-posterior  diameter  is  lessened  by  the  projection  of 
the  sacro- vertebral  angle,  and  the  acetabula  and  the  ischial  tuberosities  are 
pushed  in  from  the  sides,  until  it  is  forced  into  a  trefoil  shape.  Occasionally 
laminte  of  new,  soft,  porous  bone  are  formed  upon  the  surface  similar  to  those 
under  the  periosteum  of  the  scapulae  and  the  long  bones. 
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Of  all  the  long  bones,  the  tibiie  are  the  ones  that  suffer  most  conspicuously. 
The  curve  is  generally  most  marked  at  the  junction  of  the  middle  and  lower 
third  ;  sometimes  it  is  very  sharp  and  strictly  antero-posterior,  the  bone  being 
flattened  from  side  to  side  until  it  is  scarcely  so  wide  across  as  the  fibula  ; 
in  other  cases,  it  is  bent  inwards  or  outwards  as  well,  and  overhangs  the 
foot,  the  difference  depending,  in  all  probability,  upon  the  age  of  the  child, 
whether  it  is  old  enough  to  walk  about  of  itself  or  is  carried  constantly  upon 
its  back  (figs.  175  and  170).  The  femur  is  always  bent  forwards  ;  the  head  is 
usually  sunken,  so  that  it  is  much  below  the  level  of  the  trochanter,  and  the 
linea  aspera  is  exaggerated  into  a  great  buttress  of  bone  towards  which  all 
the  pressure  lines  converge.  In  the  upper  extremity,  the  amount  of  distortion 
is  rarely  so  great ;  but  the  clavicles  are  sometimes  very  sharply  bent,  and  the 
humerus  and  radius  may  be  considerably  bowed,  especially  when  the  child  is 
in  the  habit  of  propping  itself  up  upon  its  hands.  In  other  cases,  there  is 
little  deformity  of  the  shaft,  owing  to  the  fact  that  it  carries  no  weight ;  but 
the  lower  epiphysis  of  the  radius,  no  matter  how  slight  the  attack,  rarely 
fails  to  show  a  certain  degree  of  thickening. 

The  other  pathological  changes  met  with  in  rickets  are  less  constant,  but 
'they  are  much  more  frequently  the  cause  of  death.  Bronchitis  and  broncho- 
pneumonia with  collapse  of  the  lung  are  rarely  altogether  absent  in  fatal 
-cases.  There  is  usually  evidence  of  gastro-intestinal  catarrh,  and  the  solitary 
glands  and  Peyer's  patches  are  often  unduly  conspicuous.  The  liver  is 
enlarged  and  very  frequently  fatty,  often  showing  the  marks  caused  by 
the  ribs.  The  spleen  is  generally  increased  in  size  and  is  tougher  and 
more  dense  than  natural.  The  muscular  system  is  ill  developed ;  the 
ligaments,  especially  in  the  later  stages,  are  lax  and  yielding,  so  that  not 
unfrequently  they  become  much  too  long  ;  and,  in  short,  there  is  evidence 
■of  general  malnutrition  affecting  the  whole  body,  though  it  only  produces 
characteristic  changes  in  the  bones. 

Causes. — Rickets  may  be  caused  by  anything  that  impairs  nutrition  ;  it 
is  possible  that  an  excess  of  starchy  food  at  a  period  of  life  when  it  cannot 
be  assimilated  is  one  of  the  most  potent  factors  ;  but  it  is  certainly  not  the 
only  cause,  and  in  no  sense  is  it  to  be  regarded  as  a  specific  one. 

Weakly  parents,  in  whatever  station  of  life  they  may  be,  and  whatever 
the  cause,  produce  feeble  children ;  and  these,  as  they  are  almost  always 
exposed  to  the  same  injurious  conditions,  become  rickety.  Distinct  evidence 
of  rickets  (not  foetal  rickets,  which  is  probably  entirely  different)  has  been 
found  in  the  {cetns  and  is  not  uncommon  within  a  few  weeks  of  birth,  at  a 
time  when  the  ordinarily  assigned  causes,  improper  food,  want  of  air  and 
light,  &c.,  can  hardly  have  produced  any  effect.  In  the  lower  classes,  frequent 
pi'Bgnancies  and  prolonged  lactation,  combined  with  the  greater  difficulty  of 
obtainmg  proper  food  for  a  larger  number,  often  reduce  the  health  of  the 
mother,  so  that  the  later  children  show  definite  evidence  of  rickets,  while  the 
earher  ones  escape. 

Artificial  feeding,  unless  it  is  carried  out  with  the  greatest  care  and  with 
especial  regard  to  a  child's  requirements,  will  always  cause  it ;  and  for  this 
reason,  among  others,  it  is  met  with  in  all  classes  of  life.  It  may,  however, 
3ccur  in  infants  at  the  breast  when  the  milk  is  insufficient  in  quantity  or 
luahty  ;  and  it  is  practically  certain  if  the  child  is  suckled  for  too  long 
1  time. 

Bad  ventilation,  want  of  fresh  air  and  sunlight,  overcrowded  rooms,  and 
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neglect  of  ordinary  hygienic  conditions,  greatly  favour  its  occurrence,  not 
only  by  tlie  direct  effect  upon  tlie  child,  but  by  the  way  in  which  the  health 
and  strength  of  the  patient  become  deteriorated.  For  this  reason,  it  is  much 
more  common  in  towns  where  there  is  overcrowding  than  in  the  country. 
Syphilis,  tubercle,  and  other  disorders  are  very  commonly  associated  with  it ; 
and  they  must  be  regarded  as  predisposing  causes  from  the  influence  they 
have  upon  the  health  of  the  parent  as  well  as  upon  that  of  the  child.  Eickets; 
is  not,  however,  in  any  sense  of  the  term,  directly  produced  by  them. 

Symptoms. — Eickets  may  be  present  before  birth  ;  craniotabes  (occurring- 
then  on  the  inner  side  of  the  vertex  of  the  skull  owing  to  the  position  of  the 
foetus)  and  acute  bending  of  the  bones  (infractions)  have  been  found  on  many 
occasions  ;  within  the  first  few  months  of  life  beading  of  the  ribs  is  quite 
common ;  after  two  years  old  it  is  rare  for  the  disease  to  begin,  though 
exceptional  cases  have  been  met  with  as  late  as  eight  or  ten.  Sometimes, 
but  by  no  means  always,  the  children  are  miserable,  wasted,  and  puny  ;  in 
many  instances  there  is  nothing  remarkable  about  their  appearance  ;  and 
occasionally  it  occurs  in  those  that  are  apparently  well  fed,  with  plump^ 
rounded  limbs,  of  unusual  size  and  weight  for  their  age. 

Sometimes  it  commences  acutely ;  suddenly,  almost  from  one  day  to 
another,  the  bones  become  tender,  the  contraction  of  the  muscles  exceedingly 
painful,  and  the  child  lies  perfectly  still  on  its  back,  afraid  to  move  on 
aecomrt  of  the  pain,  and  crying  as  soon  as  anyone  comes  near.  Occasionally 
the  inability  is  so  marked  that  such  cases  have  been  mistaken  for  general 
infantile  paralysis.  Much  more  commonly  the  onset  is  so  insidious  that  it 
is  impossible  to  assign  even  an  approximate  time.  Profuse  perspiration 
about  the  head,  and  throwing  off  the  bed-clothes  persistently  at  night ;  a. 
rather  large,  square-shaped  head  ;  delay  in  dentition  or  in  closure  of  the 
anterior  fontanelle  ;  a  prominent  abdomen,  with  occasionally  diarrhoea  and 
very  offensive  motions,  are  all  present  in  the  early  stages  of  rickets,  and 
should  always,  especially  when  they  occur  together,  excite  grave  suspicion ; 
but  they  are  not  uncommon  in  perfectly  healthy,  well-fed  children,  who 
neither  then  nor  afterwards  show  any  sign  of  the  affection. 

Enlargement  of  the  epiphyses,  especially  of  the  wrist  and  ankle,  beading- 
of  the  ribs,  and  craniotabes  may  be  regarded  as  definite  signs.    The  child^ 
to  use  the  popular  expression,  is  taken  off  its  legs  ;  it  loses  its  liveliness,, 
becomes  peevish  and  fretful,  and  is  only  too  happy  if  it  is  left  alone  ;  move- 
ment is  attended  with  pain,  the  muscles  become  soft  and  flabby,  the  ligaments, 
loose  and  yielding  (double-jointed),  and  if  the  back  is  involved  even  the' 
power  of  sitting  up  may  be  lost.    Bending  of  the  bones  and  deformity  then  i 
begin  to  make  their  appearance ;  owing  to  the  respiratory  movements  the  j 
thorax  always  suffers  and  becomes  pigeon-breasted  ;  and  later,  according  to  j 
the  age  and  habits  of  the  child,  the  long  bones  of  the  limbs  become  affected.  I 

Bronchitis,  with  collapse  of  the  lung  and  broncho-pneumonia,  is  of|; 
common  occurrence  and  may  prove  fatal ;  gastro-intestinal  catarrh  andi 
diarrhoea  are  very  often  present,  not  unfrequently  assisting  as  a  cause  ;  and' 
according  to  Parker,  no  less  than  two-thirds  of  all  the  convulsive  attacks  toi 
which  children  are  hable  (laryngismus  stridulus,  carpopedal  contractions,  !; 
tetany,  strabismus,  &c.)  are  due  to  or  associated  with  rickets.  Flat-foot, 
knock-knee,  and  lateral  curvature  of  the  spine,  all  of  which  are  the  outcome  t 
of  weakness  of  the  muscles  and  ligaments,  usually,  when  the  result  of  rickets 
make  their  appearance  at  a  later  date. 
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Prognosis. — Except  in  acute  rickets,  which  is  not  unfrequently  fatal, 
the  prognosis  is,  generally  speaking,  good.  Bronchitis,  convulsion?,  and 
diarrhoea  must,  however,  always  be  regarded  as  very  serious.  In  the  vast 
majority  of  cases,  although  the  growth  of  the  bones  is  very  liable  to  be 
checked,  the  deformity  practically  disappears,  except  so  far  as  the  thorax 
and  skull  are  concerned  ;  the  pigeon-chest  and  the  peculiar  square-shaped 
cranium,  if  once  thoroughly  developed,  persist  through  life.  Probably  the 
same  is  true,  though  perhaps  not  to  the  same  extent,  of  the  pelvis.  In  a  few 
cases  the  bones  never  regain  their  normal  outline  ;  the  neck  of  the  femur  is 
horizontal,  and  the  shaft  and  that  of  the  tibia  are  bowed  ;  and  in  these  the 
diminution  of  height,  from  premature  ossification  of  the  growing  line,  is 
always  very  distinct. 

Treatment. — In  most  little  more  is  required  than  careful  attention  to 
diet  and  the  general  principles  of  hygiene.  In  this  respect  the  mother's 
health  is  of  scarcely  less  importance  than  the  child's.  Cod-liver  oil  acts  as  a 
specific,  and  there  are  very  few  children,  especially  rickety  ones,  who  cannot 
be  induced  to  take  it,  or  who  do  not  even  become  fond  of  it.  It  should  be 
given  after  food,  and  in  small  doses  several  times  a  day  ;  large  ones  are 
more  liable  to  create  repugnance  and  may  disagree.  Iron  is  especially  in- 
dicated where  there  is  much  anaemia.  Lime,  in  the  form  of  lime-water,  is 
a  necessary  addition  to  the  milk  of  most  large  towns,  but  by  itself  it  has  no 
power  over  rickets.  The  lacto-phosphate  of  iron  and  such  preparations  as 
Parrish's  food  are  more  valuable. 

The  diet  must  be  as  nutritious  as  possible,  but  at  the  same  time  well 
diluted,  or  it  may  create  indigestion  and  do  more  harm  than  good.  For 
young  infants,  cow's  milk  diluted  according  to  the  age,  with  milk  sugar,  and 
perhaps  a  few  drops  of  some  pancreatic  preparation  added,  is  most  suitable. 
For  older  ones,  some  of  the  artificial  foods,  the  yolk  of  an  egg,  or,  if  the 
symptoms  are  very  severe,  a  little  raw  pounded  meat,  may  be  given  ;  but  even 
in  them  the  chief  reliance  must  be  placed  upon  thoroughly  good  milk,  in 
sufficient  quantity,  and  cod-liver  oil.  A  certain  amount  of  fresh  fruit  occa- 
sionally (the  juice  of  an  orange,  baked  apples,  or  well-cooked  potatoes)  is  of 
value,  not  only  by  assisting  digestion,  but  by  giving  variety  aim  checking 
any  scorbutic  tendency. 

Fresh  air,  light,  friction  at  night  with  oil  and  bathing  (with  sea  salt  if  it 
can  be  procured)  are  almost  as  essential.  The  body  should  be  kept  warm, 
without  being  overclad  ;  and  especial  attention  should  be  paid  to  this  at 
night,  for  fear  of  chills.  Slight  degrees  of  deformity  may  be  trusted  to  get 
well  of  themselves  ;  for  them  splints  are  of  very  questionable  value  ;  put  on 
in  whatever  fashion  they  may  be,  they  never  can  prevent  an  active  child, 
conscious  of  recovering  its  strength,  crawling  about  and  propping  itself  up. 
lu  severer  cases  it  is  a  different  matter  ;  in  these  they  may  be  of  service,  not 
to  put  pressure  on  the  limbs  (this  is  only  possible  in  cases  of  lateral  bend- 
hig,  and  even  then  very  little  can  be  done,  owing  to  the  delicacy  of  an 
infant's  skin),  but  to  keep  the  child  quiet ;  and  they  should  be  suitably 
contrived  for  this.  Bad  cases  of  knock-knee,  for  example,  may  be  placed  in 
a  box-splint  with  weight  extension  ;  but  the  apparatus  must  be  removed  at 
hequent  intervals,  that  the  limbs  may  be  thoroughly  rubbed  and  washed 
iwd  the  circulation  through  them  encouraged.  It  is  extraordinary  the 
affect  that  simple  rest  in  bed,  combined  of  course  with  food,  fresh  air,  cod- 
liver  oil,  rubbing  and  sea  bathing,  has  upon  the  deformity  of  an  infant's 
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limbs.  The  health  does  not  suffer  in  the  least  from  the  confinement;  the 
muscles  do  not  waste ;  the  strength,  instead  of  being  impaired,  seems  to 
increase  at  an  unusually  rapid  rate  ;  and  the  weight  being  taken  off  the 
limbs,  the  bones  and  joints  begin  to  straighten  themselves  out  at  once. 
Even  in  advanced  cases,  in  which  the  thickening  of  the  epiphysis  and  the 
beading  of  the  ribs  are  less  prominent  than  they  were,  the  same  may  be  tried 
with  benefit  for  a  time :  if,  however,  the  bones  are  definitely  set  and  the 
sclerosing  process  is  complete,  it  is  rarely  possible  to  correct  the  deformity 
without  an  operation. 

Acute  Rickets 

Under  this  name  a  class  of  cases  has  been  described  by  Barlow  and 
others  differing  from  ordinary  rickets  in  several  particulars,  and  probably 
associated  with  scurvy.  It  only  occurs  in  artificially  fed  children,  generally 
in  the  course  of  the  second  year  ;  and  it  is  characterised  by  the  presence  of  ex- 
tensive sub-periosteal  hfemorrhages,  particularly  on  the  femur,  but  involving 
other  bones  as  well,  even  the  beads  upon  the  ribs.  Later,  when  the  acute 
stage  is  passed,  the  bones  become  enormously  thickened,  in  all  probability 
from  the  formation  of  a  new  periosteal  shell  around  the  extravasation. 
In  some  cases  purpuric  patches  have  been  noted  upon  the  skin;  in  others 
there  were  ecchymoses  under  the  conjunctiva  or  in  the  eyelids ;  and  in  one 
the  whole  intestinal  tract  showed  deep  purple  stains  under  the  peritoneum, 
due  to  extravasation  into  the  soUtary  glands  and  the  adenoid  tissue  of  the 
mucous  coat. 

The  symptoms  are  very  much  more  severe  :  in  some  cases  they  appear 
suddenly,  in  others  they  supervene  upon  the  ordinary  ones.  The  child  is 
completely  taken  off  its  legs  and  Hes  flat  upon  its  back,  with  the  lower  limbs 
shghtly  flexed  and  everted,  utterly  unable  to  move  them  (pseudo-paralysis).  The 
pain  is  extrerne  ;  the  thighs,  which  are  usually  the  most  affected,  are  swollen, 
tense  and  shining ;  the  skin  is  pale,  but  often  warmer  than  natural,  and 
the  tenderness  is  so  great  that  the  child  begins  to  scream  as  soon  as  anyone 
approaches.  The  femur  feels  immensely  thickened,  and  later,  when  the 
surrounding  swelling  has  subsided,  and  the  muscles  are  wasted,  a  dense 
sohd  casing  can  be  made  out  around  the  bone,  either  extending  over  its  whole 
length  or  chiefly  locahsed  at  the  junction  of  the  epiphysis  with  the  shaft. 
Soft  crepitus  can  often  be  felt  at  the  same  time,  as  if  the  epiphysis  was 
detached.  The  legs  may  be  affected  as  well,  and  even  the  bones  of  the 
upper  extremity,  but  rarely  so  badly.  Before  the  disease  commences  there 
IS  usually  very  great  fretfulness  ;  the  anaemia  is  extreme  ;  the  muscles  waste  ; 
the  gums  are  swollen  and  spongy  in  a  large  proportion  of  cases,  especially 
around  any  teeth  that  are  newly  cut ;  there  is  a  putrid  odour  about  the. 
mouth  ;  and  not  unfrequently  marks  of  bruising  can  be  seen  on  the  body. 

The  prognosis  of  these  cases  is  exceedingly  grave  ;  the  same  treatment 
must  be  carried  out,  the  limbs  being  protected  from  pressure  and  injury  as 
far  as  possible.  In  one  instance  an  excellent  result  was  obtained  by  cutting 
freely  down  on  to  the  bone,  removing  the  blood-clot  and  draining  the  cavity. 
It  does  not  appear  to  have  been  followed  by  further  hajmorrhage. 
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This  name  was  given  by  Paget  to  an  afl'ection  in  wbicli  certain  of  tiie 
bones  of  the  skeleton  successively  undergo  a  peculiar  form  of  enlargement. 
It  may  commence  in  one,  generally  the  tibia,  or  in  several ;  as  a  rule,  it 
progresses  slowly  but  steadily  until  all  are  moi'e  or  less  involved,  tbe  bones 
of  tbe  face  and  tbe  hands  and  tbe  feet  being  the 
latest.  It  is  much  more  common  in  men  than 
women  ;  rarely  begins  before  late  in  adult  life  ; 
and  may  be  symmetrical,  though  this  is  seldom 
exact.  Respiration  and  locomotion  are  interfered 
with  to  a  certain  extent :  the  former  by  the  changes 
in  the  spine  and  the  thorax,  the  latter  by  the  size 
and  weight  of  the  bones  ;  so  that  the  health  fre- 
quently suffers,  and  patients  have  the  aspect  and 
attitude  of  extreme  old  age  ;  but  unless  secondary 
complications  occur  it  does  not  appear  in  any  way 


•  177. — Section  thrnug'h  frontal  region  of  skull  froma 
case  of  ostitis  deformans. 

to  shorten  life.  In  three  out  of  the  first  five  cases 
described  by  Paget,  malignant  disease  of  some 
type  set  in ;  and  this  has  been  observed  by  others, 
though  not  to  the  same  extent.  Whether  there 
IS  any  connection  is  doubtful ;  sarcoma  and  car- 
cinoma have  both  been  met  with,  sometimes  in- 
volving the  bones  themselves,  sometimes  attacking 
other  parts  of  the  body  altogether. 

The  vault  of  the  skull  becomes  enormously 
thickened,  and  at  the  same  time  uniform  in  cha- 
racter, the  diploe  disappearing  completely  (fig.  177).  Fk 
The  long  bones  increase  in  all  their  dimensions 
(fig.  178) ;  they  become  longer,  thicker,  and  more 

irregular  on  the  surface  ;  at  the  same  time  they  bend,  and  the  curve  involves 
the  whole  of  the  shaft,  not,  as  in  rickets,  the  weakest  part  only.  The  spine 
sinks  down  in  a  most  peculiar  way,  the  head  falling  forwards,_and  the  back 
and  loins  forming  one  long  uniform  curve,  with  the  convexity  backwards. 
The  thorax  becomes  rigid  and  distorted,  so  that  the  chest  appears  peculiarly 
short  and  narrow  ;  and  the  pelvis  widens  out  from  side  to  side  and  dnnmishes 
from  above  downwards. 


178. — Femur  from  a 
similar  case. 
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The  structure  of  tlie  bone  is  at  the  same  time  profoundly  changed.  At 
first  there  must  be  a  certain  degree  of  softening  to  account  for  the  alteration 
in  shape  ;  but  this  condition  has  not  yet  been  identified.  The  compact  tissue 
of  the  shaft  and  at  the  ends  is  especially  affected  and  is  replaced  almost 
altogether  by  irregularly  developed  cancellous  substance.  The  medullary 
canal  is  filled  up  more  or  less,  and  the  periosteal  surface  is  roughened  and 
irregular. 

The  microscopic  appeai*ances  are  practically  the  same  as  in  rarefying 
ostitis.  The  Haversian  canals  are  enlarged  and  their  walls  eaten  out  with 
Howship's  lacunae ;  the  innermost  layer  is  soft,  staining  readily  with  log- 
wood, and  the  medulla  inside  resembles  that  found  generally  in  inflamed 
bone,  only  it  is  more  fibrillar  and  less  rich  in  cells.  The  bone-corpuscles 
are  irregular  in  their  distribution  ;  the  lacunfe  small,  shrunken,  and  provided 
with  but  few  processes ;  and  the  concentric  lamellse  exceedingly  uneven  in 
their  arrangement ;  but  there  is  nothing  in  any  way  distinctive  and  there 
is  no  change  in  chemical  constitution.  Here  and  there  evidence  of  formative 
ostitis  may  be  found,  in  the  shape  of  greatly  reduced  Haversian  systems. 
Sometimes  it  is  associated  with  rheumatoid  arthritis  round  the  joint  ends, 
but  it  does  not  appear  to  be  connected  with  it.  Bones  in  this  condition  have 
been  Imown  to  break  and  to  unite  again  without  difiiculty.  No  visceral 
lesions  of  any  kind  have  been  found,  and  there  is  no  alteration  in  the  urine. 

Cause. — Nothing  is  Imown  with  regard  to  the  cause  of  this  complaint. 
It  appears  to  be  much  more  common  in  England,  especially  in  London,  than 
elsewhere,  but  in  all  probability  this  is  accidental.  Gout  has  been  found  to 
exist  in  some,  but  by  no  means  a  large  proportion.  In  one  or  two  instances 
it  has  apparently  originated  from  injury ;  in  others  it  has  been  associated 
with  exposure  to  cold  and  damp.  Certainly  it  is  more  common  in  infirmaries 
than  is  generally  believed.  It  is  peculiar  that  such  a  large  proportion  of  the 
earher  cases  should  have  ended  in  malignant  disease  ;  but  as  there  was  no 

uniformity  as  to  kind  or  even 
situation,  this  must  probably 
be  regarded  as  an  accidental 
complication. 

Hutchinson  regards  it  as 
an  infective  ostitis  excited 
by  injury.  It  is  distinctly 
inflammatory,  usually  origi- 
nates in  one  bone,  is  not  ex- 
actly symmetrical,  and,  what 
is  especially  important,  be- 
comes more  rapid  and  in- 
volves other  bones  more  ex- 
tensively in  proportion  to  its 
duration.  At  first  the  onset 
is  slow,  the  changes  very 
gradual,  and  the  number  of 
bones  attacked  few ;  later 
it  spreads  much  more 
rapidly.  For  purposes  of 
illustration,  Hutchinson 
compares  it  with  the  disease  known  as  granuloma  fungoides.    This  begins 


a.  179.-  Attitude  of  a  man  sufEering  from  ostitis 
deformans  (Bryant). 
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■us  one  isolated  pateli  ;  progresses  slowly  at  first ;  after  a  time  leads  to  the 
production  of  others,  and  finally  becomes  malignant.  It  has  been  suggested 
'On  the  analogy  of  acute  multiple  periostitis,  in  which  secondary  abscesses 
form  one  after  the  other  on  distant  bones,  that  the  products  of  inflamma- 
tion of  any  tissue  are,  when  circulating  in  the  blood,  infective  to  that  tissue 
throughout  the  body  ;  and  the  greater  the  number  of  centres  for  infection  the 
■more  rapid  the  spread  and  the  greater  the  risk  of  contamination. 

Symptoms. — At  first  these  are  very  obscure.  Vague  pains  are  com- 
plained of  in  one  of  the  bones,  not  especially  nocturnal  or  periodic  in  character, 
but  sometimes  in  the  early  stages  rather  severe.  The  head  is  never  affected 
by  them  ;  it  simply  increases  in  size,  so  that  a  larger  and  lai'ger  hat  becomes 
necessary  each  year,  without  anything  else  being  noticed.  Then  a  certain 
degree  of  enlargement,  generally  a  bowing  forward  of  the  tibia,  is  detected, 
and  after  perhaps  an  interval  of  years,  one  bone  after  another  becomes 
involved,  until  the  whole  skeleton  is  distorted. 

In  advanced  cases  the  attitude  and  aspect  are  characteristic  (fig.  179).  The 
skull  is  massive  and  of  enormous  size,  the  head  is  carried  forwards  and  lowered 
imtil  the  chin  is  an  inch  or  more  below  the  top  of  the  sternum.  The  neck 
is  shortened,  rigid,  and  bent  forwards,  so  that  it  is  impossible  for  the  patient 
to  look  up.  The  diminution  of  height  is  most  striking  ;  the  whole  spine  is 
sunken  and  bowed,  and  even  six  inches  may  be  lost.  The  shoulders  are  raised 
and  very  round ;  the  arms  appear  of  immense  and  disproportionate  length, 
so  that  the  hands  reach  below  the  knees.  The  chest  is  short  and  narrow, 
the  abdomen  broad  and  protuberant ;  and  respiration  entirely  diaphragmatic  ; 
or,  if  a  very  deep  breath  is  taken,  the  whole  of  the  upper  part  of  the  trunk  is 
raised.  The  lower  limbs  are  strangely  thickened,  curved  outwards  and  held 
■apart,  one  usually  a  little  in  front  of  the  other  ;  the  toes  are  turned  out ;  the 
ankles  overhung  by  the  legs,  and  the  gait  slow  and  awkward. 

Diagnosis. — In  the  early  stage  the  symptoms  very  closely  resemble  those 
■of  rheumatic  ostitis,  but  the  pain  is  rarely  so  severe ;  afterwards  the  defor- 
mity is  characteristic.  Enlargement  of  the  bones,  sometimes  attended  with 
bowing  (especially  in  the  leg),  is  met  with  under  other  conditions,  but  the 
■diagnosis  is  rarely  difficult.  Simple  hypertrophy,  for  example,  without  altera- 
tion in  proportion,  is  not  uncommon  in  the  yomig,  arising  from  overuse  or 
from  lymphatic  obstruction  ;  and  great  overgrowth  may  occur  in  inflamma- 
tion, dependent  upon  necrosis,  syphilis,  &c. ;  but  the  structural  changes  in 
the  bones,  the  conditions  under  which  they  occur  and  the  course  they  pursue, 
are  entirely  different. 

In  osteomalacia  the  skull  sometimes  becomes  increased  in  size,  but  it  is 
brittle,  soft,  and  light,  with  abundance  of  medullary  substance.  A  similar 
condition  has  been  met  with  in  rickets,  very  rarely  in  man,  commonly  in 
animals  (Bland  Sutton).  The  bone  is  described  as  becoming  enormously 
thickened,  but  it  is  light,  almost  friable,  and  not  porous  on  the  surface  ; 
when  touched  it  feels' like  fine  cloth  or  felt.  The  membrane  bones  m 
particular  are  affected,  and  the  change  is  not  Hmited  to  the  skull,  but  extends 
to  the  face,  leading  to  closing  of  the  orbits,  filling  up  of  the  antrum,  and 
atrophy  of  the  optic  nerves  from  pressure  in  the  optic  foramina.  In  leon- 
tiasis  ossea,  the  growth,  which  usually  involves  the  jaws  as  much  as  or  more 
than  any  other  bone  in  the  head,  is  more  irregular,  and  partakes  rather  of  the 
<iharacter  of  exostosis  than  of  simple  enlargement. 

So  far  as  treatment  is  concerned  nothing  that  is  yet  known  appears  to 
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have  the  least  effect.  Iodide  of  potash  is  entirely  useless,  even  for  relieving 
pain ;  fortunately  this  is  rarely  severe  and  the  disease  does  not  appear  to. 
shorten  life. 

Osteomalacia — Mollities  Ossium 

This  is  a  disease  of  adult  life,  m  which  the  bones  become  softened  to  such 
an  extent  that  they  may  be  bent  in  almost  any  direction.  It  is  very  much 
more  common  in  women  than  in  men,  and  appears  in  many  instances  to  be 
associated  with  child-bearing,  especially  with  frequent  pregnancies.  Often  it 
commences  during  the  course  of  one  of  them,  or  shortly  after  child-birth ;. 
and  when  it  occurs  under  these  conditions  it  nearly  always  attacks  the  bones, 
of  the  pelvis  and  the  lower  part  of  the  spine.  Under  other  circumstances  th& 
lower  extremities  are  usually  the  first  to  suffer  ;  and  occasionally  it  remains 
limited  to  them.  In  most  it  involves  one  part  after  another  ;  the  patient 
becomes  absolutely  helpless ;  the  cranium  is  thickened  ;  infractions  of  the- 
ribs  and  the  bones  of  the  extremities  occur  ;  and  the  walls  of  the  thorax  are 
softened  to  such  an  extent  that  respiration  can  hardly  be  carried  out. 

Osteomalacia  is  apparently  an  affection  of  the  medulla  occupying  th& 
central  space  and  the  Haversian  canals.  It  seems  at  first  to  be  converted 
into  a  small  round-celled  growth,  so  vascular  that  hfemorrhages  take  place: 
in  it  everywhere.  The  bone  in  contact  with  it  is  softened  and  removed  ;  the- 
earthy  matter  disappears ;  the  organic  matrix  is  left  with  only  a  faint  indication, 
of  lacunae  or  canaliculi  ;  and  this  in  its  turn  undergoes  a  kind  of  gelatinous, 
transformation  until  there  is  nothing  but  a  soft  thin  shell  under  the  perios- 
teum, filled  with  a  pulpy  substance  incapable  of  the  least  resistance.  Some- 
times this  is  so  mixed  with  blood  that  it  forms  a  reddish-brown  semi-sohd  mass^ 
resembling  the  substance  of  the  spleen  ;  in  the  later  stages  it  undergoes  fatty 
degeneration  and  becomes  converted  into  a  pale  yellow  gelatinous  material 
containing  large  quantities  of  serum. 

Nothing  is  known  with  regard  to  the  cause ;  it  appears  to  be  endemic  in 
certain  localities,  but  sporadic  cases,  especially  those  affecting  the  pelvis,  occur- 
everywhere.  Great  general  nervous  depression  is  stated  to  have  been  present, 
in  a  large  proportion  before  the  softening  showed  itself.  No  certain  visceral 
lesions  have  been  found,  and  with  the  exception  of  the  urine,  which  at  certain, 
periods  of  the  disease  is  loaded  with  lime  salts,  even  forming  calculi,  there 
are  no  symptoms  other  than  those  that  result  from  the  softening  of  the- 
skeleton  and  the  consequent  deformity. 

Deep-seated  aching  pains,  not  unlike  those  due  to  rheumatism,  are  usually 
present,  and  as  a  rule  are  worse  at  night  and  after  exercise.  At  the  same 
time  there  is  a  sense  of  weakness  and  of  inability  to  make  any  exertion ;: 
standing  particularly  is  attended  with  pain  ;  but  there  is  nothing  definite  and 
no  diagnosis  is  possible,  until  some  alteration  in  shape  is  detected.  The  par- 
ticular kind  of  deformity  depends  upon  the  circumstances  of  the  case  :  the 
sides  of  the  pelvis  and  the  promontory  of  the  sacrum  may  be  crushed  together 
until  the  cavity  is  almost  obhterated  ;  the  spine  may  be  bent  almost  double  ;. 
the  ribs  and^  the  walls  of  the  thorax  driven,  and  perhaps  broken  in,  until 
the  arms  lie  in  two  great  hollows;  or  the  bones  of  the  extremity  softened 
to  such  an  extent  that  they  can  be  made  to  assume  any  direction  with  the 
least  pressure. 

The  disease  does  not  appear  to  shorten  hfe,  except  by  the  comphcations. 
It  causes.    In  a  large  proportion  of  cases  death  has  occurred  in  connection 
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with  parturition  ;  occasionally,  when  the  skull  has  been  involved,  cerebral 
symptoms  have  set  in  ;  more  frequently,  owing  to  changes  in  the  spine  and 
ribs,  respiration  has  gradually  become  more  and  more  difficult,  until  at  last 
hypostatic  congestion  and  pneumonia  have  followed  ;  and  in  a  few  paraplegia 
has  occurred.  If  no  complication  of  this  kind  makes  its  appearance  the 
health  gradually  becomes  more  and  more  impaired  from  confinement  and 
interference  with  digestion  and  the  other  functions  of  the  body,  until  at 
length  the  patient  sinks  from  exhaustion.  Occasionally  the  disease  remains 
stationary  for  a  long  time,  and  some  instances  of  recovery,  especially  when  it 
has  been  limited  to  the  pelvis,  are  known  ;  but  no  treatment  appears  to  have 
any  efi'ect  upon  it.  Kecently,  however,  a  case  has  been  reported  in  which 
the  symptoms  disappeared  after  the  ovaries  had  been  removed. 

A  few  cases  are  recorded  in  which  osteomalacia  has  occurred  in  childhood 
(Davies- Colley)  and  in  infants  (Rehn).  The  diagnosis  from  rickets  is  in  such 
circumstances  exceedingly  difficult ;  and  this  has  led  some  to  the  opinion  that 
the  two  diseases  are  essentially  the  same,  occurring  under  different  conditions. 
In  osteomalacia,  however,  there  is  no  enlargement  of  the  epiphyses  or  perios- 
teal thickening,  as  in  rickets  ;  and  the  course  of  the  disease  and  the  effect  of 
treatment  are  entirely  different. 


TUMOUES  OF  BONE 

Tumours  of  bone  are  either  simple  or  malignant,  though  the  degree  of 
their  malignancy  varies  within  very  wide  limits.  The  former  comprise  the 
fibromata,  osteomata  and  enchondromata,  springing  from  the  substance  of 
the  bone  itself  or  the  tough  tendinous  layer  of  the  periosteum,  and  composed 


Fio.  ISO.— Exostosis  of  Ivory  exostosis  from  frontal  sinus, 

frontal  sinus. 

of  whai  might  be  called  adult  tissues  ;  the  latter  are  all  of  them  sarcomata, 
round-celled,  spindle-celled,  myeloid,  or  mixed,  without  any  predominant  ele- 
ment, and  arise  either  in  the  soft  vascular  medulla  (central  or  interstitial)  or 
in  the  corresponding  tissue  in  the  deeper  layer  of  the  periosteum. 

Osteoma 

Exostoses  are  of  two  kinds,  ivory  or  cancellous.  The  former,  which  are 
chiefly  developed  in  membrane,  spring  from  the  compact  tissue  of  the  flat 
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bones,  especially  tliose  of  the  skull,  and  are  so  named  because  of  their  density ; 
their  structure  is  that  of  true  but  exceedingly  compact  bone.  As  a  rule  they 
are  single  and  limited  in  size ;  but  occasionally,  especially  when  they  occupy 
the  frontal  or  nasal  sinuses,  they  attain  vei-y  considerable  dimensions  and 
cause  the  most  terrible  deformity  (figs.  180  and  181).  Even  when  they  are 
quite  small  they  may,  from  their  position,  in  the  external  auditory  meatus 
for  example,  give  rise  to  very  serious  inconvenience  and  even  death. 

Cancellous  exostoses,  on  the  other  hand,  are  generally  met  with  on  the 
long  bones.  In  many  cases  they  are  multiple  and  symmetrical,  and  then 
they  are  not  unfrequently  hereditary.  As  a  rule  they  occur  in  childhood, 
at  the  junction  of  the  epiphyses  with  the  shaft,  especially  in  the  neighbour- 
hood of  the  knee-joint,  and  they  continue  to  grow  until  the  ossification  of  the 
bone  upon  which  they  are  placed  is  complete.  Generally  they  stop  then, 
but  occasionally,  when  they  have  appeared  rather  later  than  usual,  they  con- 
tinue to  increase,  and,  unless  they  are  dealt  with,  form  tumours  of  very  serious 
dimensions.  Unlike  the  ivory  ones,  they  are  developed  from  cartilage  which 
gradually  becomes  converted  into  cancellous  tissue,  con- 
tinuous with  that  of  the  bone  beneath.  So  long  as  they 
are  growing  a  thin  layer  persists  upon  the  surface  like  a 
cap ;  afterwards  it  becomes  ossified  and  converted  into 
compact  tissue  continuous  with  that  of  the  shaft. 

Single  exostoses  are  frequently  met  with  upon  the  linea 
aspera  of  the  femur  and  the  supra-condyloid  ridges  of  the 

d ,  -1'-  humerus,  originating  apparently  in  the  fibro-cartilaginous 
tissue  that  marks  the  attachment  of  muscular  aponeuroses. 
<^_^;^^|^  Very  often  it  is  difficult  to  distinguish  them  from  osteophytes, 
Fig.  182.  outgrowths  in  the  same  region  caused  either  by  injury  or 
Sub-ungual  exostosis,  by  rheumatic  inflammation.  Another  very  common  situa- 
tion is  the  dorsal  surface  of  the  last  phalanx  of  the  great  toe, 
where  they  give  rise  to  the  greatest  inconvenience,  from  the  way  in  which 
the  nail  is  lifted  up,  first  into  a  vertical  position,  and  then  farther  still,  until 
it  grows  back  upon  itself.  Curiously,  this  particular  form  is  much  more 
frequently  met  with  in  women  than  in  men  (fig.  182). 

Symptoms. — An  exostosis,  unless  it  presses  upon  some  adjacent  struc- 
ture, merely  forms  a  hard,  painless  enlargement  of  exceedingly  slow  growth. 
Not  unfrequently  a  bursa  is  developed  over  it  from  the  constant  friction, 
and  this  may  increase  in  size  until  it  forms  a  communication  with  the  neigh- 
bouring joint.  In  other  cases,  however,  the  growth  may  prove  a  very 
serious  matter,  The  eyeball  may  almost  be  forced  out  of  its  socket  and 
the  face  hideously  distorted  by  one  growing  from  the  frontal  sinus  or  antrum. 
The  external  auditory  meatus  may  be  closed,  so  that  the  secretion  collects 
behmd  and  sets  up  inflammation.  The  brachial  plexus  maybe  pressed  upon 
by  an  outgrowth  from  the  transverse  process  of  a  vertebra.  Cerebral 
symptoms  may  be  caused  by  one  lying  on  the  inner  surface  of  the  skull.  The 
use  of  a  joint  may  be  rendered  impossible.  The  pericardium  may  be  pierced 
by  one  growing  from  a  rib,  and  in  short  there  is  hardly  any  structure  near  a 
bone  that  may  not  suffer. 

Treatmsnt.— In  one  or  two  instances  an  ivory  exostosis  has  separated 
spontaneously  ;  probably  the  bone  at  the  neck  became  so  dense  that  the  blood- 
vessels were  gradually  obliterated,  and  it  was  shed  like  the  antler  of  a  stag, 
bucn  an  occurrence,  however,  is  rare.    Whether  it  is  advisable  to  attempt 
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xemoval  must  depend  entirely  upon  the  symptoms ;  if  there  is  no  incon- 
venience it  should  certainly  be  left  alone,  as  the  operation,  even  thour,di  the 
neck  of  the  growth  is  often  very  much  smaller  than  the  body,  is  not  one  to  be 
undertaken  lightly. 

Many  are  so  hard  that  it  is  impossible  to  make  any  impression  upon  them 
■with  an  ordinary  trephine.  On  several  occasions  they  have  been  removed, 
only  after  the  most  intense  suffering  and  repeated  operations,  by  constantly 
applying  acid  to  the  base,  so  as  gradually  to  cause  necrosis.  Probably  the 
most  effective  instrument  for  the  purpose  is  the  surgical  engine  with  well- 
tempered  steel  drills,  made  to  suit  each  condition.  In  the  case  of  the 
external  auditory  meatus,  for  example,  they  should  be  guarded  so  as  not 
to  pass  too  far  down.  It  is  scarcely  possible  for  any  growth  to  resist  this 
applied  under  an  aniesthetic,  but  it  is  as  well  to  have  a  series  of  instruments 
at  hand. 

Cancellous  exostoses  generally  stop  growing  when  the  skeleton  becomes 
■developed,  but  if  an  operation  is  necessary,  the  neck  can,  as  a  rule,  be  divided 
easily  with  a  chisel.  Various  kinds  of  cutting  forceps,  and  occasionally  a 
chain  saw,  may  be  required.  Removal  of  the  cartilaginous  layer  only  in  most 
cases  is  sufficient  to  stop  the  growth,  but  if  the  tumour  presses  upon  adjacent 
structures  it  is  better  to  take  it  away  entirely.  Subcutaneous  fracture  or 
section  of  the  neck  has  been  recommended,  and  sometimes  after  this  the 
growth  atrophies  and  disappears,  but  not  unfrequently,  in  spite  of  all 
precautions,  union  takes  place  again.  In  the  case  of  the  subungual  exostosis 
an  incision  should  be  made  horizontally  round  the  anterior  end  of  the  pro- 
jection, and  the  nail  with  its  matrix  reflected  ;  the  growth  can  then  be  excised 
and  the  nail  replaced  in  its  natural  position. 


Ekchondroma 

Cartilaginous  tumours  grow  from  the  long  bones  at  the  junction  of  the 
«piphysis  with  the  shaft,  from  the  phalanges  and  metacarpal  bones  of  the 
hand  (the  foot  more  rarely),  and  from  some  of  the  flat  bones,  especially  the 
pelvis  and  scapula.   Not  unfrequently 

they  are  multiple.     In  some  cases  /^.  -^v:  ~ 

they  originate  in  the  centre  and  cause  .  -■' \  ■ 

the  bones  to  expand  evenly  into  a  thin  «.  'v, 

shell,  which  ultimately  disappears  \\\  "       ^  :^^^S 

places ;  more  often  they  grow  from       "--W,^-  -^^sig^aAsg^^* 
some  point  in  its  substance  or  im-  i.s..  __Encliojiiiv<.nia  sprinKinj,' fi'™" 

mediately  vmder  the  periosteum  (fig.  "    surface  of  shaft  of  piuilanx. 

183) ;  occasionally  there  are  several  , 
separate  foci,  and  in  some  exceptional  instances  the  tumour  appears  to_  be 
diffuse,  involving  more  or  less  the  whole  structure  of  the  bone  at  one  point. 
In  addition  enchondromata  sometimes  originate  from  the  exterior  ot  tlie 
periosteum  and  by  their  pressure  cause  absorption  of  the  bone  on  wlncli 
they  lie.  •  i  i   f  r+fi 

Some  are  composed  almost  entirely  of  hyaline  cartilage,  with  but  little 
fibrous  tissue,  and  soon  become  ossified  into  cancellous  exostoses.  Utlieis 
especially  those  on  the  phalanges,  become  calcified  m  parts,  or  com  ei tea 
into  mucous  tissue,  or  undergo  cystic  degeneration,  so  that  they  are  liilec  witn 
cavities  containing  a  thin  glairy  fluid.    Their  growth  is  always  exceedingly 
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slow.  If,  particularly  in  the  case  of  a  tumour  attached  to  the  surface  of  aflat 
bone,  progress  is  at  any  time  rapid — if,  for  example,  it  has  doubled  its  size 
within  the  year — it  must  be  regarded  with  very  grave  suspicion,  as  it  is  very 
hkely  to  turn  out,  not  a  true  enchondroma,  but  a  chondrifying  periosteal 
sarcoma,  the  prognosis  of  which  is  exceedingly  bad. 

Enchondromata  are  much  more  common  in  the  young  than  in  the  old,, 
often  they  have  lasted  for  years  already  before  any  attention  is  paid  to  them, 
and  occasionally,  especially  when  they  grow  from  some  inconspicuous  place, 
such  as  the  pelvis,  they  are  allowed  to  attain  an  enormous  size.  They  form 
smooth,  rounded  or  slightly  lobulated  swellings,  the  outline  of  which,  though 
it  may  shade  off  into,  that  of  the  subjacent  bone,  is  always  free  from  the  other 
structures  around  ;  the  skin  and  the  muscles  may  be  made  to  move  over  it 
without  difficulty.    Usually  it  has  the  peculiarly  firm,  elastic  resistance  of 

cartilage,  but  sometimes  bony  plates  may  be  de- 
tected on  the  exterior,  and  occasionally  it  is  plainly 
cystic.  Central  growths  are  fusiform  in  shape  and 
no  line  of  separation  from  the  bone  can  be  made- 
out  ;  sometimes  parchment  crackling  can  be  felt. 
Superficial  or  peripheral  ones  are  more  distinctly 
rounded,  projecting  from  the  bone  beneath,  and 
if  there  is  a  pedicle  are  often  slightly  movable. 

Except  in  the  case  of  intrapelvic  tumours  the 
diagnosis  rarely  presents  any  difficulty.  The  most 
important  feature  is  the  extreme  slowness  of 
growth ;  unless  some  nerve  is  caught  and  com- 
pressed all  the  surrounding  structures  are  gradu- 
ally and  painlessly  pushed  aside.  Syphilitic  or 
strumous  enlargement  occasionally  presents  a 
certain  amount  of  resemblance,  especially  in  the 
case  of  the  fingers ;  but  though  it  may  not  be 
very  distinct,  there  is  always  some  evidence  of 
inflammation  in  these  cases. 
The  prognosis,  so  far  as  the  character  of  the  growth  is  concerned,  is  very 
good ;  there  is  little  doubt  that  the  cases  formerly  described,  in  which  second- 
ary deposits  made  their  appearance  within  a  comparatively  short  time,  were 
really  sarcomata,  in  which  the  greater  portion  of  the  growth  had  become  con- 
verted into  cartilage  ;  but  very  great  inconvenience  and  even  danger  may  arise 
from  the  size,  number,  or  situation. 

The  only  treatment  is  the  removal,  if  possible,  of  the  whole  growth,  though 
in  some  cases  portions  have  been  left  behind  without  causing  further  trouble. 
Whether  this  should  be  attempted  or  not  must  depend  upon  the  circum- 
stances of  each  case  :  if  the  tumour  is  not  increasing  in  size,  or  is  not  in  such 
a  situation  as  to  cause  inconvenience  or  danger,  it  may  be  left,  provided  the 
patient  is  aware  of  the  necessity  for  careful  watching.  When  it  is  situated 
on  one  of  the  fingers  it  is  often  possible  to  excise  the  growth,  leaving  the 
bone  from  which  it  springs  ;  even  though  there  is  merely  a  shell,  it  will 
become  sufficiently  consolidated  to  act  as  a  support.  If  this  cannot  be  done, 
and  the  growth  is  very  unsightly,  the  finger  must  be  amputated.  The  same- 
plan  may  be  followed  with  the  large  single  enchondromata  occurring  in  other 
parts  of  the  body :  either  excision  or  amputation,  according  to  the  situation 
of  the  growth  and  the  condition  of  the  parts  left  after  its  removal;  but 


Fig. 


184. — Enclioiidroma  of 
hand. 
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occasionally,  especially  when  it  grows  from  the  pelvis,  tliis  may  be  a  matter  of 
the  very  greatest  difticulty  ;  in  one  instance,  for  example,  it  became  neces- 
sary to  place  ligatures  upon  the  common  and  external  iliac  arteries  and 
veins  before  the  tumour  could  be  removed. 

Fibroma 

Tumours  composed  simply  of  fibrous  tissue  are  rarely  met  with,  except  in 
the  form  of  naso-pharyngeal  polypi,  growing  from  the  under  surface  of  the 
'ba.se  of  the  skull,  and  epulis  springing  from  the  alveolar  border  of  the  jaws. 
With  a  few  exceptions  they  are  always  attached  to  the  periosteum,  and  are 
more  or  less  pedunculated.  The  diagnosis  from  euchondroma  is  rarely 
possible  before  removal.  Fibro-sarcornata  may  be  distinguished  by  their 
greater  rapidity  of  growth. 

Sakcoma 

Probably  all  primary  malignant  tumours  of  bone  belong  to  one  or  other 
■of  the  varieties  of  sarcoma.  Carcinoma  never  occurs  except  from  secondary 
infection  or  direct  extension.  Like  other  sarcomata,  they  are  met  with  at  all 
ages,  but  are  much  more  common  in  early  life,  and  they  are  distinguished 
from  all  other  tumours  of  bone  by  the  rapidity  of  then'  growth.  Li  many 
instances  they  originate  after,  and  possibly  because  of,  local  injuries. 

There  are  two  forms  fairly  well  distinguished  :  one  growing  from  the 
deeper  layer  of  the  periosteum,  the  other  from  the  medulla,  either  of  the 
central  canal  or  of  the  cancellous  ends.  In  addition  periosteal  growths  are 
occasionally  met  with,  originating  from  the  extoior  and  extending  into  the 
substance  of  the  bone.  Few  are  composed  of  only  one  tissue,  nearly  all  are 
mixed  ;  but,  as  a  rule,  one  kind  predominates  sufficiently  to  admit  of  their 
being  classified  as  round-celled,  spindle-celled,  and  myeloid  or  giant-celled. 
Secondary  changes  are  often  present  as  well :  ossification  and  chondrifica- 
tion,  for  example,  are  not  uncommon,  especially  in  periosteal  growths ;  myxo- 
matous and  cystic  degeneration  are  of  frequent  occurrence  in  the  central ; 
hemorrhages  may  be  caused  by  the  most  trivial  degrees  of  violence,  owing 
to  the  thinness  of  the  walls  of  the  vessel ;  and  the  extravasation  is  sometimes 
so  extensive  that  nothing  but  a  shell  of  solid  tissue  is  left  around  the  exterior. 

The  bones  of  the  lower  extremity  are  very  much  more  frequently  attacked 
than  those  of  the  upper,  and  the  neighbourhood  of  the  knee-joint  is  by  fitr  the 
favourite  locality  ;  but  they  are  common  upon  the  jaws  (forming  one  variety 
of  epulis),  and  they  may  occur  upon  any  bone  in  the  body. 

Their  malignant  character  is  shown  by  the  way  in  which  they  infiltrate 
the  structures  around,  implicate  lymphatic  glands,  and  occasion  secondary 
deposits  in  other  organs,  especially  the  lungs.  In  this  respect,  however,  they 
present  considerable  differences.  Central  ones,  for  example,  confined  within 
a  shell  of  bone,  are  much  less  prone  to  extend  than  periosteal ;  lymphatic 
enlargement  is  much  more  unusual  in  the  spindle-celled  variety  than  m  the 
round-celled,  and  it  is  much  more  likely  to  occur  in  sarcomata  of  the  pelvis 
than  in  those  growing  from  any  other  part  of  the  body. 

Spindle-celled  periosteal  sarcomata  are  the  most  malignant,  giant-celled 
central  ones  the  least  so. 
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1.  Central  Sarcomata 

These  grow  from  the  articular  ends  of  long  bones  or  the  cancellous  tissue 
of  short  ones.  Sometimes  they  simply  remove  and  replace  the  bone,  keep- 
ing exactly  to  the  shape  and  size,  so  that  the  first  definite  sign  is  spon- 
taneous fracture ;  more  frequently  they  cause  gradual  expansion,  the 
compact  tissue  being  absorbed  from  the  interior,  and  a  new  deposit  being 
laid  down  under  the  periosteum,  until  at  length  a  great  shell  is  formed,  more 
or  less  spherical  in  shape,  smooth  on  the  surface  and  covered  over  with  thin 
bony  plates,  which  give  a  sensation  of  egg-shell  crackling  when  pressed  upon. 
The  rate  of  growth  is  less  rapid  than  that  of  the  periosteal  variety,  but  at 
length  the  casing  gives  way  and  the  overlying  soft  tissues  are  invaded.  The 
articular  cartilage  resists  to  the  last,  so  that  after  the  bone  is  removed  it 
floats  as  it  were  upon  a  soft  yielding  bed,  incapable  of  withstanding  the  least 
strain ;  but  unless  it  is  torn  accidentally  it  very  rarely  gives  way  of  itself. 
Pain  is  often  severe,  especially  at  night  ;  pulsation  has  been  noticed  in  a  large 
proportion,  and  spontaneous  fracture  is  not  unfrequent. 


Fig.  185. — Central  myeloid  sarcoma  of  upper  end  of 
tibia.  The  articular  cartilage  on  top  is  intact.  Below 
are  many  cysts. 


Fig.  186. — Myeloid  sarcoma  of 
upper  end  of  fibula,  causing 
immense  expansion  of  bone. 
The  interior  contained  appa- 
rently nothing  but  blood  until 
the  wall  was  scraped. 


Giant-celled,  round-celled,  and  spindle-celled  forms  may  all  occur ;  bu1> 
the  first  is  the  most  striking  in  appearance.  Dark  red,  brown,  or  maroon- 
coloured  masses  of  myeloid  cells  are  mixed  here  and  there  with  whiter  parts, 
in  which  the  round  or  spindle  ceils  predominate.  Cysts  are  scattered  all 
through  the  substance  of  the  tumour,  some  containing  a  perfectly  clear  fluid, 
others  filled  with  a  soft  greenish  jelly-hke  material,  the  product  apparently 
of  myxomatous  degeneration  ;  (fig.  185)  while  here  and  there  blackened 
patches  from  old  hiemorrhages,  or  bright  red  ones  from  those  more  recent, 
add  to  the  general  variety.    In  some  instances,  which  used  to  be  described 
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as  blood-cysts,  the  lifemorrhage  is  so  extensive  that  there  is  merely  a  thin 
bony  shell  filled  with  extravasated  blood  and  lined  with  a  film  of  sarcomatous 
tissue  (fig.  18G). 

The  spindle-celled  form  has  a  tendency  to  attack  the  shafts  of  the  long 
bones  rather  than  the  cancellous  extremities,  and  assumes  the  shape  of  a 
rounded  tumour,  generally  firm  and  elastic  to  the  touch,  and  greyish-white 
and  smooth  in  section.  From  its  position  it  is  peculiarly  liable  to  lead  to 
spontaneous  fracture  ;  local  pain  is  felt  for  a  week  or  two  in  the  shaft  of 
one  of  the  bones,  sometimes  very  severely;  fracture  suddenly  occurs  without 
any  adequate  reason ;  and  a  rapidly  growing  tumour  forms  at  the  seat  of  injury. 
It  is  in  these  eases  that  the  diagnosis  from  quiet  necrosis  is  so  exceptionally 
difficult. 

Eound-celled  sarcomata,  when  they  occur  in  the  medulla,  are  only  to  be 
distinguished  from  myeloid  ones  by  their  greater  rapidity  of  growth  ;  conse- 
quently in  them  the  pain  is  more  severe,  pulsation  more  frequent,  and  the 
tendency  to  ha3morrhage  and  invasion  of  surrounding  parts  more  distinctly 
marked. 

2.  Periostea,!,  Sarcomata 

These  are  either  round-celled,  or  spindle-celled  in  varying  proportion  : 
sometimes  almost  pure,  sometimes  evenly  mixed.  Giant-cells  are  generally 
present  in  the  deeper  parts,  but  not 
in  sufficient  number  to  form  a  separate 
class.  Many  of  them  are  converted 
to  a  greater  or  less  extent  into  cartilage 
or  bone  ;  and  it  is  probable  that  most, 
if  not  all,  the  tumours  formerly  de- 
scribed from  their  malignancy  as  osteoid 
cancer,  malignant  enchondroma  and  the 
like,  were  really  periosteal  sarcomata. 
They  spring  from  the  deeper,  more  vas- 
cular layer  ;  and  the  tumour  at  first  is 
confined  to  one  side  of  the  bone.  The 
fibrous  part  is  stretched  over  it  so  long 
as  the  growth  is  small ;  but  as  soon  as  it 
attains  any  size  it  bursts  through  this, 
invades  the  tissues  around,  and  destroys 
everything,  including  the  superficial  por- 
tion of  the  bone  (fig.  187).  Sometimes 
it  extends  into  and  rapidly  fills  up  the 
central  canal. 

The  consistence  of  the  growth  is  very 
variable.  In  many  instances  it  is  simply 
a  soft  pulpy  mass  filled  with  broken- 
down  extravasations  ;  in  some  it  is  much 
firmer  and  almost  fibrous  on  section. 

The  base  is  often  partially  converted  into  cartilage  or  bone  ;  and  the  whole 
of  its  substance  may  be  traversed  by  delicate  osseous  trabeculaj  springing 
from  the  bone  beneath,  and  forming  a  most  elaborate  skeleton.  Cystic  and 
gelatinous  degeneration  also  occurs  in  patches  here  and  there. 

Periosteal  sarcomata  appear  to  be  more  common  in  the  femur  than  elsc- 


FiG.  1,S7.— Skeleton  of  a  periosteal  saiconia 
growing  from  lower  end  of  femur;  the 
epiphysis  is  not  yet  uiiiteil. 
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where,  commencing  either  on  the  shaft  or  the  epiphysis  ;  but  there  is  no 
bone  in  the  body  that  is  exempt.  They  are  all  of  them  of  the  most  intensely 
malignant  character,  affecting  not  so  much  the  lymphatic  glands  (spindle- 
celled  ones  very  rarely)  but  other  distant  organs  ;  so  that  even  if  amputation 
is  performed  as  soon  as  the  diagnosis  is  made,  the  stump  may  remain 
healthy  to  the  last,  but  secondary  growths  are  almost  sure  to  appear  within 
the  twelvemonth.  The  liability  to  fracture  of  course  is  less  than  in  the 
central  variety ;  but  the  other  signs  due  to  the  extension  of  the  growth  into 
the  structures  around  are,  as  a  rule,  more  distinct. 

Symptoms.— In  the  early  stages  these  are  very  indefinite.  Pain  is 
rarely  absent ;  often, it  is  very  severe,  especially  at  night.  In  the  periosteal 
form  a  distinct  swelling,  projecting  from  one  side  of  the  bone,  is  one  of  the 
earliest  symptoms ;  in  the  central  it  is  rarely  perceptible  until  the  disease 
is  far  advanced  ;  and  when  the  growth  commences  in  the  interstitial  medulla 
at  one  of  the  cancellous  ends,  it  is  often  entirely  absent  until  the  whole 
framework  has  disappeared.  The  outline  of  the  enlargement  is  fusiform, 
spreading  along  the  bone  and  ill-defined  in  the  periosteal ;  in  the  central  it 
is  rounded  and  more  distinctly  limited.  Its  consistence  is  equally  variable  : 
sometimes  it  is  soft  and  fluctuating ;  sometimes  hard  and  dense,  according 
to  the  character  of  the  predominant  tissue.  Egg-shell  crackling  is  only  met 
with  in  the  central  variety. 

Spontaneous  fracture  may  occur  in  either,  but  it  is  less  common  in  the 
periosteal.  Occasionally  it  takes  place  without  any  evidence  of  tumour 
■or  new  growth  except  pain ;  but  the  swelling  rarely  fails  to  make  its 
appearance  immediately  after,  and  soon  attains  an  enormous  size. 

Rapid  growth,  enlarged  cutaneous  veins  over  the  tumour,  softness,  and 
above  all  pulsation,  are  most  important.  Any  tumour  attached  to  bone  that 
doubles  its  size  within  six  months  must  be  regarded  with  very  grave  sus- 
picion, particularly  if  it  occurs  in  a  young  person  and  in  the  neighbourhood 
of  the  knee-joint.  Pulsation  is  present  in  a  large  proportion  of  central 
sarcomata,  and  in  periosteal  ones,  when  they  grow  from  the  flat  bones  ;  and 
when  it  occurs  it  is  practically 'definite.  It  is  entirely  different  from  the 
heaving  impulse  of  an  aneurysm ;  and  though  it  may  be  accompanied  by  a 
distinct  thrill  and  bruit,  these  are  only  present  over  a  small  portion  of  the 
swelluag.  The  pulse  in  the  limb  below  is  unaffected  unless  the  tumour 
compresses  the  main  artery  against  the  bone ;  and  the  swelling  cannot  be 
materially  lessened  by  pressure. 

If  the  diagnosis  is  uncertain  the  swelling  should  be  explored  with- 
out delay  with  a  fair-sized  trocar  and  cannula.  In  many  cases  this  pene- 
trates into  the  bone  in  such  a  way  that  there  can  be  no  doubt  as  to  the  change 
it  has  undergone :  in  others,  myeloid  cells,  or  other  structures  that  can  be 
recognised  as  sarcomatous,  come  away  with  the  blood  and  can  be  recognised 
under  the  microscope. 

Diagnosis.— Innocent  tumours  of  bone  are  distuaguished  by  the 
slowness  of  their  growth,  and  by  the  absence  of  pain  and  increased 
vascularity. 

Gummata  occasionally  present  some  difficulty,  as  the  history  of  syphilis 
does  not  exclude  the  presence  of  sarcoma.  Any  doubt,  however,  can  usually 
be  dispelled  in  a  few  days  by  the  administration  of  iodide  of  potash.  It 
relieves  the  pain  of  sarcoma,  so  far  as  this  is  dependent  upon  accompanying 
periostitis,  but  it  has  no  effect  upon  the  size. 
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When  the  sarcoma  occupies  tlie  cancellous  end  of  one  of  tlie  long  bones 
it  may  be  entirely  concealed  by  the  symptoms  of  inflammation  of  the  neigh- 
bouring joint.  This  chiefly  occurs  at  the  knee  :  the  position  of  the  hmb  is 
characteristic  of  disease  of  the  joint ;  movement  is  painful  and  limited  ;  the 
synovial  sac  is  filled  with  fluid  ;  and  though  the  lower  end  of  the  femur 
or  the  upper  end  of  the  tibia  is  replaced  completely  by  a  new  growth,  there 
is  no  enlargement  of  the  bone.  The  same  mistake  may  easily  occur  in 
the  acute  suppurative  arthritis  of  infants,  especially  as  rapidly  growing 
sarcomata,  such  as  simulate  abscesses,  are  often  attended  with  a  typically 
hectic  temperature. 

Chronic  inflammation  of  bone,  with  the  formation  of  a  sequestrum  (r|uiet 
necrosis),  is  most  deceptive,  especially  when  the  shaft  of  one  of  the  long 
bones  is  concerned.  Even  after  spontaneous  fracture  has  occurred  it  is 
sometimes  impossible  to  make  a  diagnosis  without  free  exploration. 

A  few  instances  have  been  recorded  of  pulsating  tumours  of  bone  without 
any  sarcomatous  growth  (osteo-aneurysm)  ;  such,  however,  are  very  rare. 
True  aneurysm  may  sometimes  cause  a  certain  amount  of  difficulty,  but  in 
nearly  every  case  the  position,  the  relation  it  bears  to  the  artery,  the  fact 
that  the  sac  can  be  emptied  by  pressure,  or  the  history,  settles  the  question 
at  once. 

Treatment. — 1.  Central  Sarcomata. — Excision  may  be  practised  when 
the  structure  of  the  part  allows  it,  and  the  growth  has  not  become  diffused 
too  widely.  Thus,  the  upper  end  of  the  fibula  may  be  completely  removed, 
or  part  of  the  ulna  ;  and  the  upper  end  of  the  humerus  even  has  been 
treated  in  the  same  way,  leaving  a  fairly  useful  limb.  But  all  such  cases 
must  be  very  carefully  watched,  for  fear  of  local  recurrence. 

Where  this  is  not  possible,  amputation  should  be  performed  sufficiently 
far  above  the  growth  to  make  sure  that  the  tissues  are  healthy,  and  if  the 
bone  is  divided  the  cut  surface  of  the  medulla  should  be  very  carefully 
examined. 

2.  Periosteal  Sarcomata. — For  these,  amputation  is  the  only  resource. 
If  the  growth  is  situated  at  the  distal  end  of  one  of  the  long  liones,  and  the 
disease  is  not  of  long  standing,  the  operation  may  be  performed  through^ 
the  shaft,  at  a  sufficient  distance  above.  Recurrence  is  very  probable,  but  if 
the  sawn  section  of  the  bone  is  healthy,  it  may  not  take  place  in  the  stump. 
When  the  disease  is  situated  higher  up,  disarticulation  should  be  practised,, 
except  in  the  case  of  the  hip.  Amputation  at  this  joint  for  periosteal 
sarcoma  at  or  above  the  middle  of  the  bone  is  practically  hopeless. 

Portions  of  the  clavicle  have  been  excised  successfully  for  central 
sarcoma ;  but  when  the  growth  is  periosteal,  or  when  it  has  invaded  neigh- 
bouring structures,  it  must  rest  with  the  patient  whether  such  an  operation 
should  be  undertaken.  Resection  of  the  inferior  angle  of  the  scapula  is  not 
a  serious  or  difficult  matter,  if  it  is  done  as  soon  as  the  nature  of  the  tumour 
is  recognised.  The  whole  bone  has  been  removed  on  some  twenty  occasions, 
with  preservation  of  the  arm  ;  and  more  than  once  the  whole  of  the  upper 
extremity,  with  the  scapula  and  part  of  the  clavicle,  has  been  taken  away. 
Nearly  all  of  these,  however,  have  terminated  fatally  within  the  twelvemonth, 
from  secondary  deposits  in  the  lungs. 
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Cysts 

Hydatid  cysts  are  occasionally  found  in  bones ;  and  chronic  abscesses 
sometimes  leave  behind  them  smooth-walled  spaces  with  clear  contents  ;  but 
unless  they  lead  to  great  dilatation  or  to  spontaneous  fracture,  they  are  not 
likely  to  be  diagnosed. 

Cysts,  due  to  softening,  degeneration,  or  hfemorrliage,  are  very  common 
in  connection  with  sarcomata,  especially  central  ones  ;  but,  except  some 
occurring  in  the  jaws,  which,  owing  to  their  special  character  are  described 
by  themselves,  other  forms  are  almost  unknown. 

Cabcinoma 

It  is  doubtful  whether,  in  the  absence  of  epithelial  elements,  primary 
carcinoma  of  bone  can  occur.  Secondary  deposits,  however,  are  not  un- 
frequent  ;  cancer  of  the  vertebrje,  for  example,  may  occur  in  scirrhus  of  the 
breast ;  and  especially  in  the  leg,  over  the  subcutaneous  surface  of  the  tibia, 
epithelioma  may  gradually  extend  down  into  the  substance  of  the  bone. 


Section  IV. — Injuries  of  Joints 

These,  like  injuries  of  bones,  are  divided  into  two  classes.  In  the  one 
there  is  no  external  wound  ;  the  skin  is  unbroken  ;  the  tissue-changes  that 
follow  are  rarely  more  than  is  required  for  repair,  and  inflammation  is  never 
severe  unless  there  is  some  additional  irritant,  such  as  gout  or  scrofula,  to 
keep  it  up.  In  the  other  the  interior  of  the  joint  is  filled  with  fluid,  and 
exposed  to  the  air  ;  decomposition  may  set  in  at  any  moment  ;  and  if  it  does, 
it  is  certain  to  cause  an  attack  of  inflammation,  which  is  very  likely  to  end 
in  the  destruction  of  the  joint  or  place  life  itself  in  danger. 

Wounds  of  Joints 

Punctures  and  clean  incised  wounds  are  caused  by  stabs  and  cuts ; 
lacerated  ones  are  usually  associated  with  compound  fractures  or  gun- 
shot injuries  ;  but  they  may  be  produced  by  any  crushing  or  tearing  force,  and 
may  be  of  any  extent,  from  a  puncture,  the  very  existence  of  which  is 
doubtful,  to  a  rent  which  lays  open  the  joint  from  side  to  side.  In  many 
mstances  the  diagnosis  is  clear  at  the  first  glance  :  the  interior  of  the  joint 
can  be  seen ;  or  there  is  an  escape  of  synovia,  recognised,  even  when  mixed 
with  blood,  by  its  peculiar  glutinous  feel;  or  the  joint  in  a  very  few 
nioments  becomes  distended  with  fluid.  But  in  a  few  it  is  a  matter  of  some 
difficulty,  either  from  the  nature  and  direction  of  the  wound,  or  from  the 
presence  of  neighbouring  spaces,  such  as  bursaj,  tendon  sheaths  and  cysts, 
which  contain  the  same  kind  of  fluid,  and  which  sometimes  do,  and  some- 
times  do  not,  communicate  with  the  central  cavity.  If  there  is  the  least 
ground  for  suspicion,  the  case  must  be  treated  with  exactly  the  same  pre- 
cautions as  if  the  joint  were  really  opened  ;  and  no  attempt  should  ever  be 
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made  to  explore  the  wound  with  the  probe  or  the  finger  merely  for  the 
purpose  of  making  certain.  This,  of  course,  does  not  apply  to  any  case  in 
which  the  wound  is  dirty,  or  inflicted  with  a  dirty  instrument,  or  in  which 
there  is  the  least  probability  of  such  a  thing ;  thorough  exploration,  then, 
is  essential. 

Pathological  changes. — These  are  the  same  as  those  that  follow  other 
injuries ;  the  danger  arises  from  the  size  and  complexity  of  the  cavity,  its 
extent  of  absorbing  surface  and  the  difficulty  of  draining  it  effectually.  Sup- 
puration rarely  occurs  in  small  joints,  and  extensive  wounds  often  heal  with 
the  least  disturbance,  because  the  risk  of  decomposing  material  being  confined 
under  high  tension  is  so  much  less. 

Large  vessels  are  not  often  divided,  but  the  small  ones  bleed  profusely, 
and  often,  before  their  orifices  are  closed,  the  synovial  cavity  and  the  loose 
spaces  around  are  filled  with  blood.  Then  the  edges  of  the  womad  become 
red  and  swollen,  the  vessels  dilate,  lymph  pours  out  through  their  walls,  the 
perisynovial  tissues  become  infiltrated  and  gelatinous,  and  the  cavity  grows 
fuller  and  fuller.  Soon  the  irritation  spreads  to  the  lining  of  the  sac,  the 
endothelium  falls  away,  the  surface  loses  its  polish,  the  folds  and  fringes 
become  hyperffimic  and  swollen,  small  extravasations  take  place  here  and 
there,  especially  along  the  line  of  attachment  of  the  capsule,  and  the  joint 
becomes  distended  with  a  turbid,  blood-stained  mixture  of  synovia  and 
lymph. 

The  subsequent  course  depends  upon  the  Idnd  and  the  persistence  of  the 
irritant.  If  there  is  no  tension  or  decomposition,  if  the  only  injury  is  that 
which  was  infiicted  at  the  moment  of  the  accident  and  no  other  is  added, 
the  hypertemia  soon  begins  to  subside,  the  quantity  of  fluid  diminishes,  the 
swelling  of  the  cellular  tissue  disappears,  the  cells  on  the  surface  of  the 
synovial  membrane  gradually  resume  their  normal  character,  the  edges  of 
the  wound  cohere  together,  and  the  joint  is  left  sound,  though  weakened  a 
little  and  inclined  to  be  irritable  for  a  short  time. 

If,  on  the  other  hand,  the  original  hurt  is  not  the  only  one,  if  it  is 
supplemented  by  some  other  acting  persistently  on  already  damaged  struc- 
tures, the  tissue-changes  become  excessive,  altogether  beyond  what  is  needed 
for  repair,  and  inflammation  sets  in. 

The  severity  of  the  attack  depends  upon  the  nature  of  the  irritant. 
Where  it  is  merely  high  tension  or  want  of  rest,  suppuration,  though  it  may 
occur,  is  decidedly  rare.  The  nutrition  of  the  tissues  is  impaired,  but  they 
are  still  strong  enough  to  destroy  any  pyogenic  germs  that  may  reach  them. 
The  joint  continues  painful  and  swollen  after  the  wound  has  healed,  the  skin  is 
warmer  than  natural,  and  even  a  little  reddened  ;  a  certain  amount  of  thicken- 
ing is  left,  so  that  the  synovial  membrane  does  not  unfold  itself  smoothly 
and  easily  as  the  joint  moves  ;  or  the  amount  of  fluid  is  excessive  ;  a  certain 
degree  of  inflammation,  in  short,  persists,  but  it  is  rare  for  it  to  be  dangerous 
or  severe. 

If  decomposition  occurs,  the  difi'erence  is.  very  marked.  The  fluid  with 
which  the  joint  is  filled  at  once  becomes  the  most  virulent  poison  ;  the  whole 
of  the  synovial  sac  is  involved ;  the  hyper;T3mia  and  exudation  spread  wider 
and  wider  ;  stasis  and  thrombosis  occur  ;  some  of  the  tissues  perish  at  once  ; 
others,  less  severely  injured,  yield  to  the  pyogenic  microbes  that  find  their  way 
in  through  the  wound'  or  through  the  blood,  and  break  down  into  pus  ;  only 
those  at  a  distance  resist,  and  strive  to  limit  the  area  of  destruction  by  forming 
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a  wall  of  vascular  granulations.  The  ligaments  become  soft  and  yield,  so- 
that  one  bone  is  displaced  upon  another  ;  abscesses  form  in  the  cellular  spaces- 
around,  either  independently  or  by  direct  extension  from  the  joint ;  the  car- 
tilages turn  yellow  and  sodden  ;  where  there  is  pressure  they  fall  off  in  large 
necrosed  flakes,  which  bring  away  with  them  the  articular  lamella  of  the 
bone  ;  at  the  margins  they  grow  thinner  and  thinner  until  they  look  like 
pieces  of  wet  wash-leather ;  the  bones  become  soft  and  carious  upon  the 
surface,  and  the  joint  is  utterly  disorganised. 

Symptoms. — These  depend  upon  the  size  of  the  joint  and  the  con- 
sequences that  follow.  If  the  wound  heals  at  once,  by  the  first  intention, 
there  may  be  nothing  noticeable  ;  but  nearly  always  the  joint  is  swollen  and 
tender  for  the  first  few  days  ;  the  skin  is  warmer  than  natural,  the  muscles 
are  rigid,  in  order  to  keep  the  part  at  rest,  and  if  the  synovial  membrane  is 
large,  so  that  there  is  rapid  absorption,  the  patient  is  feverish  and  un- 
comfortable, though  the  rise  of  temperature  is  scarcely  more  than  one  or 
two  degrees. 

In  other  cases,  the  symptoms  are  more  marked  and  the  injury  is  followed 
by  an  amount  of  synovitis  sufficient  to  cause  a  certain  degree  of  anxiety. 
The  joint  is  as  full  as  it  can  be,  the  skin  is  red  and  even  cedematous,  the 
pain  and  constitutional  disturbance  are  more  severe  ;  but  even  then,  if  the 
onset  is  gradual— if  three,  or,  better  still,  four,  days  pass  by  without  the 
symptoms  becoming  urgent— there  is  reasonable  hope  that  the  inflammation 
is  due  to  other  causes  than  decomposition,  and  that  it  will  subside  without 
running  on  to  suppuration. 

If  decomposition  does  occur  in  the  interior  of  one  of  the  larger  joints, 
the  symptoms  are  generally  beyond  question.  From  the  first  few  hours 
they  are  infinitely  more  intense,  and  they  grow  worse  and  worse  with 
such  rapidity  that  in  the  course  of  three  or  four  days,  if  the  case  is  left  to 
itself,  the  condition  of  the  joint  is  almost  hopeless.  Acute  suppurative 
arthritis  sets  in  with  the  utmost  virulence.  The  edges  of  the  wound  are 
reddened  and  everted,  and  a  thin,  serous  pus  oozes  out ;  the  skin  is  dusky 
with  enlarged  veins  running  in  it ;  it  is  boggy  and  cedematous,  pitting 
deeply  in  places,  and  it  almost  scorches  the  hand.  The  swelling  is  no 
longer  the  shape  of  the  synovial  sac,  it  is  more  rounded  and  uniform  ;  or  it 
extends  a  greater  distance  along  the  limb,  particularly  on  its  inner  side  ;  the 
pam  IS  intense,  and  is  no  longer  .of  the  same  character ;  the  joint  burns 
or  throbs  as  if  it  were  bursting  ;  it  is  held  rigidly  fixed  in  a  position  of 
semi-flexion ;  the  slightest  attempt  at  movement  causes  the  utmost  dread ; 
and  the  fever  is  of  the  severest  type,  the  temperature,  if  it  is  the  knee, 
reaching  105°  or  even  lOG",  so  that  the  patient  becomes  delirious.  When 
rigors,  or  what  are  known  as  starting-pains,  make  their  appearance,  the 
prognosis  is  even  more  grave.  The  former  may  mean  the  onset  of  suppura- 
tion or  the  beginning  of  pyasmia  ;  the  latter  points  to  necrosis  and  destruction 
of  tloe  cartilages, _  Later,  if  the  patient  does  not  die  from  septic  absorption, 
t  le  lever  alters  its  character,  and  as  granulations  are  thrown  out,  assumes 
tlie  Hectic  type,  fresh  abscesses,  each  causing  a  new  outbreak,  forming  every 
now  and  then  m  the  cellular  tissue  around.  Finally,  if  the  patient  is  not 
attacked  by  pyt^mia  or  other  complications,  and  does  not  sink  from  exhaustion, 
tne  constitutional  disturbance  gradually  subsides  as  the  wound  becomes 
smaller,  and  the  limb  is  left  stiffened,  wasted,  and  covered  with  scars. 

ireatment.— Compound  fractures  into  ioints.  comnnund  dislocations. 
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and  wounds  of  joints  accompanied  by  injury  to  important  structures  near, 
will  be  dealt  with  by  themselves.  The  age  and  constitution  of  the  patient, 
the  size  and  importance  of  the  joint,  whether  it  is  in  the  upper  or  the  lower 
limb,  and  the  extent  of  the  injury  sustained  by  the  soft  parts  and  the  bones 
respectively,  are  the  chief  factors  in  determining  what  is  to  be  done.  The 
choice  lies  in  each  case  between  preservation,  excision,  and  amputation. 

In  the  case  of  a  wound  the  first  thing  is  to  prevent  decomposition.  A 
simple  incision,  such  as  that  inflicted  by  a  surgeon  for  the  removal  of  a 
foreign  body,  should  be  closed  at  once.  If  it  is  large  a  catgut  suture  may  be 
inserted  ;  if  small,  the  edges  may  be  brought  together  and  sealed  with  collo- 
dion, or  covered  with  iodoform,  or  closed  with  lint  dipped  in  Friar's  balsam. 
A  lacerated  or  dirty  wound,  on  the  other  hand,  or  one  the  condition  of  which 
is  even  suspicious,  must  be  thoroughly  and  perfectly  cleansed.  Whether  the 
joint  should  be  washed  out  or  not,  depends  upon  the  character  of  the  injury 
and  the  length  of  time  it  has  been  inflicted  ;  but  if  there  is  any  doubt  it 
should  certainly  be  done,  additional  openings  being  made  if  the  cavity  is  a 
large  one.  In  the  case  of  the  ankle,  wrist,  and  elbow,  it  is  an  excellent  plan 
to  immerse  the  limb  bodily  in  a  corrosive  sublimate  bath  for  an  hour  each 
day,  syringing  the  joint  out  thoroughly  through  a  piece  of  rubber  tubing  in- 
serted into  the  wound.  I  have  on  several  occasions  treated  compound  fractures 
into  the  wrist-joint,  and  they  perhaps  are  the  worst  of  the  three,  in  this 
manner  with  excellent  results.  If  it  is  the  knee,  this  is  hardly  practicable, 
and  decomposition  must  be  prevented  in  other  ways.  Washing  out  the  joint, 
even  with  the  most  active  antiseptic,  is  rarely  enough  :  it  is  very  difficult  to 
make  it  penetrate  efficiently  into  all  the  recesses,  especially  in  the  case  of  a 
person  who  is  somewhat  advanced  in  life  :  in  children  it  may  answer,  as  the 
shape  of  the  sac  is  more  simple.  Constant  irrigation  is  more  hkely  to  succeed, 
especially  if  commenced  at  once  :  the  products  of  decomposition  can  hardly 
collect  then  ;  and  Treves  has  shown  that  if  it  is  thoroughly  carried  out,  and 
kept  up  night  and  day,  even  with  simple  water,  a  knee-joint  that  has  already 
be  gun  to  suppurate  may  recover  with  almost  perfect  mobility. 

It  is  equally  important  to  prevent  tension  and  to  secure  perfect  rest.  ^  A 
lacerated  or  contused  wound  should  be  left  partially  open  and  covered  with 
a  small  piece  of  non-adhesive  dressing,  so  that  the  exudation  can  escape  at 
once  ;  or  if  the  synovial  lining  is  very  complex  and  ill-adapted  for  drainage, 
additional  openings  should  be  made,  and  tubes  inserted  into  every  pocket. 
When  the  knee-joint  is  concerned,  the  simplest  way  is  to^  push  a  pair  of 
dressing-forceps  down  through  the  wound,  until  it  projects  in  the  popliteal 
space,  when  a  small  incision  may  be  made  over  the  end,  the  tube  grasped  and 
drawn  back  again.  Then  the  wliole  joint  should  be  covered  over  with  abun- 
dance of  wood-wool  or  some  other  thoroughly  absorbent  dressing. 

The  hmb  must  be  placed  upon  a  splint  in  the  most  comfortable  position 
(always  provided  it  is  a  suitable  one)  8nd  fixed  securely  :  it  should  be  raised 
if  possible,  well  bandaged,  and  kept  cool  by  means  of  an  ice-bag  or  Leiter's 
coils.  The  patient  must  be  placed  on  low  diet,  the  bowels  well  opened,  and 
sleep  and  quiet  ensured  by  opium  or  chloral. 

The  temperature  is  the  best  guide  to  the  subsequent  treatment.    It  there 
is  only  a  slight  rise  and  the  pain  about  the  joint  is  not  severe,  the  wound 
should  not  be  touched  (unless  drainage-tubes  re(iuire  to  be  taken  away)  unti 
it  is  sound,  the  part  meantime  being  enveloped  in  cotton-wool  and  well 
bandaged  to  prevent  any  distension  of  the  capsule.    If,  however,  the  tempe- 
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rature  rises  more  than  one  or  two  degrees,  if  the  joint  becomes  distended  and' 
painful,  particularly  if  it  begins  to  throb,  the  condition  is  much  more  critical. 
Cold  and  compression  with  layers  of  cotton-wool  may  still  be  tried ;  leeches 
placed  all  round  the  joint ;  an  ice-bag  laid  upon  the  main  artery  of  the  limb 
(the  femoral  has  been  tied  for  acute  suppuration  in  the  knee-joint) ;  or  even 
the  joint  aspirated  to  reduce  the  tension  ;  but  if  the  sldn  is  boggy  and  oede- 
matoiTS,  and  if  the  swelling  is  diffuse,  no  longer  confined  to  the  synovial  sac, 
it  is  very  doubtful  whether  suppuration  can  be  prevented.  If  there  is  not 
speedy  improvement,  the  joint  must  be  laid  open  freely  on  both  sides  (small' 
incisions  are  worse  than  useless)  and  irrigated  so  thoroughly  that  retention 
of  decomposing  material  is  impossible.  Then  the  limb  must  be  fixed  to  a 
splint  in  such  a  position  that  if  ankylosis  does  occur,  it  may  still  be  of  some 
service.  Sometimes  even  after  this  the  articulation  recovers,  especially  in 
children,  with  a  surprising  degree  of  mobility.  More  often  the  severity^ 
of  the  inflammation  subsides  ;  granulations  spring  up ;  the  amount  of  pus 
diminishes ;  organisation  sets  in  ;  and  fibrous  or  bony  ankylosis  results. 
Occasionally  abscesses  continue  to  make  their  appearance  along  the  limb 
(under  the  quadriceps  in  the  case  of  the  knee),  and  either  the  patient  sinks, 
under  the  prolonged  suppuration  or  amputation  is  performed. 


Subcutaneous  Injuries 

Sprains  and  Contusions 
Under  this  heading  are  included  almost  all  injuries  of  joints  that  are  not 
attended  by  permanent  displacement  of  the  articular  surfaces.  There  may 
be  merely  a  slight  effusion  into  the  capsule  of  a  joint  with  a  little  stretching 
of  some  of  the  fibres ;  or  the  synovial  sac  may  be  filled  with  blood,  the- 
ligaments  torn  or  wrenched  off  the  bone,  the  muscles  lacerated,  the  tendons 
displaced  from  their  grooves  and  the  tissues  torn  and  crushed  as  severely  as- 
if  it  were  a  dislocation.  In  many  cases  the  sole  difference  between  a  sprain 
and  a  dislocation  is  that,  in  the  one,  the  bones,  which  are  wrenched  asunder 
at  the  time  of  the  accident,  resume  their  normal  relation  as  soon  as  the  force 
is  spent ;  in  the  other,  they  either  remain  fixed  where  they  are  or  slip  a  little 
farther  aside. 

Contusions  are  the  result  of  direct  violence,  such  as  blows  and  kicks,  and^ 
may  be  serious  from  the  extent  of  the  bruising,  or  from  the  tension  set  up- 
by  the  blood  that  pours  into  the  cavity  of  the  joint.  Sprains  on  the  other 
hand  are  due  to  violent  and  sudden  twists,  wrenching  the  joint  when  the- 
muscles  are  either  tired  out,  or  are  caught  unawares  ;  probably,  without  this, 
they  would  very  rarely  occur.  Astley  Cooper  said  of  dislocations  that  it  was- 
only  possible  for  them  to  take  place  when  the  muscles  were  unprepared  for 
resistance,  and  the  same  is  nearly  as  true  of  sprains. 

The  amount  of  injtmj  is  very  variable.  In  some  there  is  only  a  spot  or 
two  of  extravasated  blood,  just  at  the  attached  margin  of  the  capsule ;  in 
others  the  joint,  and  the  loose  cellular  tissue  that  extends  along  the  bone 
and  under  the  skin,  are  filled  with  it.  Sometimes  it  is  uncertain  whether 
there  is  a  rent  or  not ;  or  the  strongest  ligaments  in  the  body,  such  as  the 
internal  lateral  ligament  of  the  knee  or  ankle,  may  be  torn  in  two.  Nearly 
always  when  this  happens  they  drag  away  with  them  a  thin  scale  from  off ' 
the  bone.  In  severe  cases  the  muscles  always  sufier,  and  sometimes  they  are 
extensively  lacerated,  possibly  in  the  sudden  spasmodic  effort  at  recovery ;. 
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the  tendon-sheaths  are  bruised  and  filled  with  blood  ;  the  nerves  are  stretched 
and  torn  ;  and  even  the  bones  show  at  times  deep  ecchymoses  in  their 
cancellous  substance. 

The  pain  at  the  moment  is  intense  and  of  a  peculiar  sickening  char- 
acter, so  that  the  patient  may  fall  down  fainting ;  later  the  part  becomes 
numbed,  with  a  dull  aching  sensation,  due  to  the  tension  on  the  nerves. 
Swelling  generally  sets  in  at  once,  and  the  synovial  cavity  is  distended  to  its 
utmost  in  the  course  of  a  few  moments ;  but  sometimes,  when  it  is  due 
rather  to  inflammatory  exudation,  it  is  more  gradual,  and  does  not  attain  its 
maximum  for  twelve  or  even  twenty-four  hours.  The  skin  is  exceedingly 
tender,  especially  over  the  spot  where  the  ligaments  have  given  way ;  the 
least  attempt  at  movement  is  looked  upon  with  dread ;  and  discoloration 
soon  begins  to  make  its  appearance.  In  the  case  of  a  sprained  ankle,  if  there 
are  many  small  varicose  veins  round  the  joint,  the  ecchymosis  may  reach  as 
far  as'the  knee  in  a  very  short  time. 

Recovery  is  often  imperfect.  Inflammation  does  not  occur  unless  there  is 
some  other  irritant  as  well,  but  very  often  the  joint  remains  cold,  stilf,  and 
painful  whenever  an  attempt  is  made  to  use  it.  This  may  be  caused  in  various 
ways.  Adhesions  may  have  formed,  binding  tendons  down  to  their  sheaths,  or 
even  uniting  two  articular  surfaces  to  each  other ;  the  capsule  and  the  loose 
tissue  around  may  have  become  dense  and  unyielding  (especially  on  the  inner 
side  where  it  is  soft  and  thrown  into  folds);  the  nuiscles  may  be  matted 
together ;  or  the  synovial  sac  may  remain  distended  ;  but  in  many  instances 
nothing  can  be  found.  Movement  is  restricted  and  painful,  at  one  spot  in 
particular,  but  there  is  nothing  out  of  place.  There  is  a  sense  of  weakness 
about  the  joint,  so  that  it  does  not  feel  as  if  it  could  be  trusted  ;  or  it  becomes 
swollen  whenever  it  is  used  ;  but  there  is  no  inflammation  :  the  skin  rather 
is  unnaturally  cold  ;  it  is  smooth,  glossy,  and  livid  showing  that  the  circula- 
tion through  it  is  imperfect ;  the  tissues,  in  short,  are  starved  from  prolonged 
inactivity  ;  they  are  unable  to  work  because  they  never  get  a  proper  supply 
of  blood  ;  and  the  only  remedy  lies  in  encouraging  the  circulation  as  much 
as  possible. 

Treatment.— Slight  sprains,  when  the  tissues  are  stretched  rather  than 
torn,  are  treated  most  successfully  by  massage  and  bandaging  ;  but  it  must 
be  carried  out  carefully  and  thoroughly.  The  hmb  must  be  raised,  the 
muscles  relaxed,  and  all  constricting  garments  removed.  At  first  the  niove- 
ment  must  be  exceedingly  hght,  and  directed  so  as  to  diminish  the  sensitive- 
ness of  the  skin,  commencing  above  the  injured  joint,  where  the  swelhng  has 
not  yet  shown  itself,  and  working  gradually  nearer  to  it.  The  dn-ection 
must  always  be  towards  the  trunk  ;  the  thumb,  or  the  tips  of  the  fingers,  or 
the  palm  of  the  hand,  may  be  used,  according  to  the  shape  of  the  surface ; 
and  the  tender  spots  must  "be  left  to  the  last.  If  this  is  properly  carried  out, 
the  swelling  begins  to  diminish  in  a  few  minutes,  and,  as  the  cn-culation 
improves,  absorption  becomes  more  rapid,  and  the  tendency  to  start  and  the 
involuntary  shrinking  disappear.  Then  more  attention  may  be  paid  to  the 
spaces  ui  which  the  extravasated  blood  has  collected ;  the  tips  of  the  fingers 
or  the  thumb  may  be  made  to  trace  out  the  irregular  intervals  between  the 
bony  prominences,  moving  round  and  round  in  small  circles  upon  the  skm  ; 
and  gradually  firmer  and  firmer  pressure  may  be  used,  as  the  superficial 
structures  become  accustomed  to  it.  This  must  be  kept  up  until  the  efiusion 
has  almost  disappeared,  and  slight  passive  movements,  of  such  a  nature  as 
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not  to  exert  any  traction  on  the  mjured  ligaments,  are  allowed  without 
resistance.  Then  the  joint  must  be  covered  with  several  layers  of  cotton- 
wool, and  compressed  as  firmly  as  possible  with  a  flannel  or  a  Domette 
bandage.  Generally  speaking,  this  has  to  be  repeated  for  two  or  three  days, 
but  each  time  the  sitting  is  shorter  and  less  irksome. 

In  more  severe  injuries,  where  from  the  tenderness  over  certain  spots  it 
is  clear  that  some  of  the  ligaments  have  given  way,  the  same  plan  may  be 
tried  ;  but  naturally  a  longer  time  is  necessary  for  repair.  Heat  and  cold,  if 
used  with  sufficient  energy,  are  of  excellent  service  as  temporary  remedies. 
They  help  to  check  the  effusion  by  constricting  the  small  vessels,  but  they  do 
not  assist  absorption ;  and  the  sooner  methodical  compression  is  applied 
the  better.  Care  of  course  must  be  taken  that  the  pressure  really  falls 
upon  the  parts  that  need  it— not,  as  for  example,  in  the  ankle,  on  the  heel 
and  the  malleoli.  Passive  motion  should  be  commenced  as  soon  as  the 
eflusion  is  absorbed,  on  the  second  or  third  day.  Even  if  the  ligaments  are 
torn,  the  joints  may  be  moved  gently  through  a  very  wide  range,  without 
throwing  the  least  strain  upon  them.  For  this  reason  a  fixed  apparatus,  such 
as  plaster-of-Paris,  should  never  be  employed  in  sprains. 


Dislocations 

A  dislocation  is  a  sudden  displacement  of  one  of  the  bones  of  a  joint  from 
its  normal  position  with  regard  to  the  rest.  Gradual  displacements,  which 
result  either  from  disease  (pathological),  or  from  malformation  (congenital), 
are  better  dealt  with  by  themselves. 

Dislocations  are  said  to  be  complete  when  the  articular  surfaces  are 
entirely  separated  from  each  other,  incomplete  when  they  are  still  to  a  certain 
extent  m  contact,  as  usually  happens,  for  example,  in  the  case  of  the  knee. 
They  are  si;»jjZe  if  the  skin  is  unbroken,  compound  if  there  is  a  wound  expos- 
ing the  interior  of  the  joint ;  and  the  distal  segment  of  a  limb  is  always  de- 
scribed as  being  displaced  from  the  proximal.  In  older  descriptions  this  rule 
was  not  always  observed. 

Caiises.— These  are  either  predisposing  or  immediate. 

1.  Prefe^osm(/.— Dislocations  are  met  with  at  all  times  of  life,  from  birth 
to  old  age,  but  with  very  different  degrees  of  frequency.  With  the  exception 
of  the  elbow-joint,  they  are  much  more  common  in  adult  life,  because  then 
the  bones  are  at  their  strongest,  and  naturally  they  are  more  often  met  with 
among  men  than  among  women.  But,  independently  of  this,  there  is  a 
certam  class  of  persons  in  whom  they  are  peculiarly  Hable  to  occur.  The 
muscles  are  poorly  developed,  the  bony  prominences  feebly  marked,  and  the 
ligaments  loose  and  yielding,  so  that  the  shghtest  force,  if  the  muscles  are 
caught  unawares,  is  enough  to  cause  displacement.  Fortunately  in  many 
ot  these  the  capsule  is  not  torn  and  the  injury  is  really  only  a  subluxation, 
but  occasionally  it  gives  way  under  the  strain  and  the  head  of  the  bone  is 
lorced  through  the  rent. 

Certain  joints  are  especially  liable  to  dislocation.  In  many  instances 
tins  may  be  explained  by  their  situation  or  construction.  The  shoulder, 
lor  example  which  depends  for  its  security  mainly  on  the  muscles  that 
sm  round  it,  not  on  the  shape  of  its  articular  surfaces  or  on  the  strength  of 

tnltf T  1''/''^°''''^*''^  ^""''^  frequently  than  all  the  rest  of  the  joints 
i0t,euiei.  in  children,  again,  dislocation  of  the  elbow  is  particularly  common, 
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owing  to  the  small  size  and  smooth,  rounded  surface  of  tlie  coronoid,  which 
does  not  offer  so  much  resistance  as  the  sharply  marked  process  of  adult  life. 
In  other  instances  the  tendency  is  acquired  :  a  shoulder-joint  that  has  once 
been  dislocated  is  more  likely  to  be  dislocated  a  second  time  ;  and  if  this 
happens  often,  the  joint  becomes  so  insecure  that  the  bone  slips  in  and  out  of 
the  socket  whenever  the  arm  is  raised  from  the  side. 

2.  Immediate. — These  are  muscular  action  and  external  violence. 

(1)  Muscular  action. — In  some  instances,  notably  the  lower  jaw  and  the 
patella,  this  acts  entirely  by  itself ;  in  most,  however,  it  is  only  of  secondary 
importance,  fixing  the  segments  of  the  joint  and  rendering  other  articulations 
rigid,  so  that  force  is  transmitted  unbroken  along  the  limb;  and  in  disloca- 
tions by  direct  violence  it  plays  no  part  at  all.  On  the  other  hand,  it  is  almost 
entirely  responsible  for  what  is  known  as  consecutive  displacement,  that  is, 
the  alteration  in  the  position  of  the  dislocated  bone  after  it  has  been  driven 
through  the  capsule. 

(2)  External  violence. — This  may  be  either  direct  or  indirect.  The 
former  is  not  common,  but  it  occasionally  happens  that  the  head  of  the 
humerus  is  driven  directly  through  tlie  capsule  of  the  joint  by  a  blow  upon 
the  shoulder  ;  or,  when  the  body  is  much  flexed,  the  head  of  the  femur  forced 
out  from  the  acetabulum  on  to  the  dorsum. 

In  dislocations  by  indirect  violence  the  force  is  applied  at  some  distance 
from  the  articulation,  either  to  the  same  bone,  or,  as  it  falls  upon  the  hand, 
to  the  other  end  of  the  limb.  The  neck  of  the  bone  is  lixed  and  acts  a-s  a 
fulcrum,  and  the  head,  which  represents  the  short  arm  of  the  lever,  is  tilted 
out  from  its  socket  and  forced  against  the  capsule  until  it  is  driven  through 
it.  The  spasmodic  contraction  of  the  muscles  and  the  weight  of  the  part 
drag  it  still  further  aside. 

Pathology. — The  immediate  effects  of  a  dislocation  are  more  extensive 
than  would  be  expected  from  the  appearance  of  the  part  and  from  the  ease 
with  which  repair  is  carried  out  when  the  skin  is  imbroken.  Generally 
speaking  the  tissues  on  one  side  of  a  Umb  are  strained  and  rent,  those  on  the 
other  crushed  and  bruised  by  the  pressure  of  the  displaced  bone.  Ecchy- 
mosis,  sometimes  making  its  appearance  a  long  way  off,  and  perhaps  days 
after  the  injury,  is  always  a  prominent  feature.  The  capsule  is  usually  torn 
at  its  weakest  spot,  sometimes  it  is  stripped  off  the  bone,  and  occasionally  it 
drags  away  with  it  portions  of  the  articular  margin.  The  ligaments  suffer  hi 
the  same  way,  except  the  stronger  ones,  such  as  the  iliofemoral  band  at  the 
hip,  and  the  interosseous  one  between  the  tibia  and  fibula  at  their  lower 
extremity  ;  these  either  resist  successfully,  or  only  give  Avay  after  the  bones 
are  broken.  The  muscles  are  always  more  or  less  crushed  and  bruised  ;  m 
many  instances  they  are  extensively  torn,  unless,  as  sometimes  happens,  they 
wrench  away  with  them  the  process  of  bone  to  which  they  are  attached. 
Arteries  and  veins  share  the  same  fate,  but  though  they  are  not  unfreiiuently 
compressed  and  bruised,  so  that  the  circulation  through  the  hmb  is  interfered 
with  and  even  interrupted  altogether,  the  larger  ones  are  rarely  torn  across 
in  recent  dislocations,  unless  the  violence  is  extreme.  Nerves  escape  even 
better  :  they  are  so  tough  that  they  rarely  give  way,  but  if  they  are  com- 
pressed there  may  be  the  most  intense  pain,  and  if  it  is  kept  up  for  any  length 
of  time  permanent  loss  of  power  may  follow. 

The  bones  are  frequently  broken  :  sometimes,  as  already  mentioned,  merely 
a  process  is  torn  off;  sometimes,  as  in  the  case  of  the  fibula,  when  the  ankle 
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is  dislocated,  tlie  shaft  gives  way,  perhaps  at  a  distance  from  the  seat  of" 
injury.  Occasionally  other  structures  that  lie  near  are  injured  too ;  the 
trachea,  for  example,  may  be  seriously  compressed  in  dislocations  of  the 
clavicle,  and  the  spinal  cord  or  the  medulla  may  be  crushed  in  displacement, 
of  the  vertebrae. 

As  soon  as  reduction  is  accomplished  these  effects  begin  to  pass  away  ;. 
the  blood  becomes  absorbed,  the  elfusion  into  the  synovial  sac  and  the  spaces, 
near  it  disappears,  and  the  lymph  thrown  out  by  the  injured  structures, 
gradually  becomes  organised.  In  some  instances,  where  the  capsule  is  very 
extensively  torn,  the  rent  is  never  thoroughly  repaired,  and  the  joint  remains- 
weak  and  untrustworthy.  In  others  an  excessive  amount  of  lymph  is  thrown^ 
out ;  for  want  of  properly  regulated  passive  motion,  adhesions  form  between, 
adjacent  parts,  and  the  joint  becomes  stiff  and  more  or  less  crippled  and  pain- 
ful. The  same  thing  may  happen  from  injury  to  the  neighbouring  muscles. 
Occasionally  mfiammation  sets  in — suppurative  arthritis  very  rarely,  so  long; 
as  the  skin  is  unbroken ;  but  rheumatoid  arthritis,  or  gout,  or  strumous, 
disease,  according  to  the  particular  diathesis,  not  uncommonly. 

If  the  dislocation  is  not  reduced  the  head  of  the  bone  and  the  surrounding 
structures  mutually  adapt  themselves  to  each  other.  The  old  cavity  gradu- 
ally becomes  contracted  and  shallow ;  in  many  cases  the  outline  becomes, 
angular  from  the  pressure  of  the  displaced  head  resting  on  one  of  its 
the  cartilage  at  the  bottom  grows  thinner  and  thinner,  and  either- 

disappears  altogether,  or  is  replaced 
by  fibrous  tissue  which  fuses  with  the- 
shrunken  and  collapsed  remains  of  the 
capsule ;  and,  at  length,  though  some^ 
semblance  of  its  original  character  is 
always  preserved,  the  socket  becomes 
so  altered  that  even  if  the  head  of  the 
bone  were  replaced  it  could  no  longer 
play  its  proper  part.  How  soon  these- 
changes  take  place  depends  mainly 
upon  the  age  of  the  patient  and  the 
presence  or  absence  of  that  kind  of  in- 
flammation which  so  often  complicates- 
joint  injuries.  On  the  one  hand,  the 
glenoid  fossa  has  been  found  so  altered 
within  thirteen  weeks  of  the  accident, 
that  reduction  could  not  have  been 
effected  ;  on  the  other,  the  acetabulum 
has  been  shown  to  be  to  all  intents  and 
purposes  intact  after  as  many  years. 

The  changes  in  the  displaced  bone 
depend  chiefly  upon  the  character  of 
the  bed  upon  which  it  rests  and  the 
extent  to  which  the  limb  is  exercised. 
If  the  articular  surface  is  embedded  in 
muscles,  or  lies  upon  a  soft  mass  of 
connective  tissue,  the  cartilage  slowly  becomes  fibroid  and  disappears,  the 
ends  of  the  bones  waste  away,  and  lose  their  characteristic  shape,  and 
adhesions  form  between  them  and  the  structures  around.    Where,  on  the 


Fig.  188.— Old  subooraooid  luxation  of  hu- 
merus. The  new  cavity  is  for  the  most 
part  eburnated ;  around  is  a  new  capsule 
of  fibrous  tissue,  while  some  of  the  old  is  still 
left  as  a  fringe  on  the  edge  of  the  glenoid 
fossa. 
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other  hand,  it  is  directly  in  contact  with  the  periosteum,  as  in  subcoracoid 
dislocation  of  the  humerus,  the  surfaces  wear  each  other  away  and  become 
moulded  together  in  such  a  fashion  that  the  original  outline  can  hardly  be 
traced.  In  most  instances  the  cartilage  disappears  and  the  articular  lamella 
beneath  becomes  hard  and  eburnated,  as  in  rheumatoid  arthritis  (fig.  188); 
sometimes  it  becomes  fibrous,  and  a  dense  layer  of  similar  material  forms  on 
the  opposing  surface,  so  that  movement  is  smooth  and  free.  In  time,  if  the  part 
is  sufficiently  used,  a  new  socket  is  developed,  partly  worn  out  by  absorption, 
partly  built  up  by  the  deposit  around  the  margin  from  the  irritated  periosteum  ; 
and  the  lymph  thrown  out  by  the  surrounding  tissues  becomes  modelled  into  a 
capsule,  lined  with  a  membrane  like  that  found  in  adventitious  bursas,  and  filled 
with  a  similar  kind  of  fluid  (figs.  18!)  and  190).  Occasionally  this  is  carried 
to  such  an  extent  that  the  joint  becomes  nearly  as  useful  as  it  was  before  ;; 
but,  as  a  rule,  hinge  joints  do  not  succeed  so  well  as  ball-and-socket  ones. 


Figs,  ly.)  and  190. — New  sockets  in  old  pubic  and  subspinous  dislocations  of  liip. 

All  the  structures  that  lie  near  are  more  or  less  affected ;  the  old  capsule 
shrinks  and  contracts  or  becomes  adherent  to  the  cartilage  ;  the  muscles  waste 
from  disuse  and  become  fatty  ;  the  bone  is  hollowed  out  in  the  interior  ;  and 
the  tissues  are  matted  together  by  bands  of  organised  lymph.  Sometimes 
the  displaced  bone  is  firmly  fixed  ;  sometimes  it  is  so  movable  that  it  becomes 
a  grave  source  of  inconvenience.  Occasionally  it  causes  very  serious  conse- 
quences by  pressing  upon  or  becoming  adherent  to  important  structures, 
such  as  nerves  and  blood-vessels.  In  all  probability  this  is  the  reason  why 
rupture  of  the  axillary  artery  occurs  so  frequently  in  reducing  old  dislocations 
of  the  humerus.  The  vessel  is  bound  down  to  the  head  of  the  bojie  by 
adhesions,  so  that  the  strain  falls  directly  upon  it  as  soon  as  any  traction  is 
made  upon  the  limb. 

Symptoms  and  diagnosis.— The  only  certain  sign  of  a  dislocation  is 
the  sudden  disappearance  of  the  articular  end  of  a  bone  from  its  normal 
situation,  or  its  sudden  appearance  somewhere  else.  The  account  of  the 
accident,  though  it  should  always  be  carefully  enquired  into,  is  only  of  use 
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as  confirmation,  and  the  pain  depends  mainly  upon  accidental  circumstances. 
In  most  instances  it  is  severe  and  long-continued,  but  when  the  dislocation 
has  already  occurred  several  times  it  may  be  comparatively  slight.  Only  in 
such  cases  as  -when  the  head  of  the  humerus  presses  upon  the  brachial 
plexus  and  causes  intense  neuralgia  down  the  arm,  can  it  be  looked  upon  as 
a  diagnostic  sign. 

The  first  thing,  therefore,  is  to  compare  the  injured  part  with  the  cor- 
responding joint  on  the  opposite  side  of  the  body.  Sometimes  the  alteration 
in  outline  is  conspicuous  at  the  first  glance,  as  in  the  sterno-clavicular 
articulation  ;  or,  as  in  dislocations  of  the  hip,  the  position  of  the  limb  is 
enough  to  prove,  not  only  that  the  head  of  the  bone  has  been  forced  out  of 
its  socket,  but  that  it  has  been  driven  in  one  definite  direction.  If  inspection 
fails,  there  may  be  some  marked  alteration  in  the  length  of  the  limb ;  or 
local  measurements,  especially  in  such  joints  as  the  elbow,  where  the  bony 
prominences  are  close  beneath  the  skin,  may  supply  the  necessary  evidence. 
If  the  diagnosis  is  still  uncertain,  deep  pressure  may  reveal  the  altered 
position  of  the  bones ;  natural  prominences  may  have  disappeared,  or  some 
depression  may  be  filled  up.  Finally,  before  an  attempt  is  made  to  move 
the  part,  valuable  information  may  sometimes  be  obtained  from  other 
evidence  of  local  pressure ;  the  arm,  for  example,  may  be  oedematous  from 
the  head  of  the  humerus  resting  upon  the  axillary  vein,  or  the  pulse  at  the 
wrist  may  be  absent  from  compression  of  the  artery. 

Inspection,  measurement,  and  palpation  may  prove  the  existence  of  a 
dislocation  ;  manipulation  only  can  determine  the  particular  variety  and 
exclude  all  other  injuries.  Owing  to  the  pain  it  causes,  it  should  always  be 
postponed  to  the  last ;  and,  particularly  in  the  case  of  the  hip  and  elbow,  it  is 
often  necessary  to  administer  an  anesthetic  ;  the  strength  and  the  size  of 
the  muscles  in  the  one,  and  the  amount  of  swelling  in  the  other,  render  it  a 
matter  of  very  great  difliculty  without.  Voluntary  mavements  are  always 
restricted;  in  many  instances,  as  in  dislocations  of  the  lower  jaw,  they  are 
altogether  impossible  ;  passive  movements  are  more  variable ;  sometimes, 
when  the  soft  parts  are  very  extensively  torn,  they  are  unnaturally  free, 
especially  when  the  patient  is  under  an  anajsthetic  ;  but  nearly  always  they 
are  restricted  in  at  least  one  direction,  either  by  the  locking  of  the  bones  or 
by  the  tightening  up  of  ligaments  that  have  not  given  way. 

The  diagnosis  has  to  be  made  from  severe  sprains,  fractures  in  the  neigh- 
bourhood of  a  joint,  and  the  separation  of  epiphyses.  The  chief  features 
are  the  absence  of  crepitus,  the  character  of  the  deformity,  the  fact  that 
when  it  has  once  been  rectified  it  does  not  return,  and  the  immobility  of 
the  part,  both  as  regards  active  and  passive  movement ;  but  not  one  of  these 
by  itself  can  be  regarded  as  sufficient.  Crepitus  is  absent  in  many  fractures 
and  present  in  many  dislocations,  because  there  is  a  fracture  combined  with 
them ;  moreover,  false  crepitus,  due  to  the  displaced  bone  rubbing  over 
tendons  or  pressing  on  bursEe  filled  with  extravasated  blood,  is  sometimes 
very  difficult  to  distinguish  from  real.  Deformity,  too,  may  return  at  once 
unless  steps  are  taken  to  prevent  it  (as  in  dislocations  of  the  ankle),  and 
nnmobihty,  passive  as  well  as  active,  is  not  by  any  means  a  sure  guide.  In 
each  case  it  is  absolutely  necessary  to  weigh  the  whole  of  the  evidence 
before  coming  to  a  positive  decision. 

A  peculiar  condition  is  occasionally  met  with  in  ball-and-socket  joints 
(especially  the  shoulder),  which,  though  not  a  dislocation  in  the  strict  sense 
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of  the  term,  yet  resembles  it  in  many  respects.  The  head  of  the  bone  and 
the  socket  are  both  intact,  but  they  are  not  in  apposition.  The  capsule  is 
stretched  ;  the  articular  surfaces  are  separated  ;  there  is  complete  loss  of 
power ;  the  position  of  the  limb  is  that  of  a  real  dislocation,  but  there  is 
undue  mobility.  In  the  case  of  the  humerus  there  is  R-enerally  paralysis  of 
the  muscles,  passing  from  the  trunk  to  the  arm,  and  the  head  of  the  bone 
can  be  replaced  at  once  by  raising  the  elbow  ;  in  other  joints  it  seems  to  be 
the  result  of  chronic  distension  of  the  capsule  :  the  iluid  insinuates  itself 
between  the  articular  surfaces,  and  the  fibres  become  softened  and  stretched 
until  they  can  no  longer  hold  the  bones  in  position.  It  cannot  be  called 
a  dislocation,  because  the  head  of  the  bone  still  lies  within  the  capsule ; 
but  neither  can  it  be  compared  with  those  cases  in  which,  as  a  result  of 
rheumatoid  arthritis  or  strumous  inflammation,  the  cartilages  are  eroded, 
the  bones  exposed,  and  the  capsule  completely  destroyed. 

Treatment. — Dislocations  should  in  all  cases  be  reduced  as  soon  as 
possible.  The  obstacles  are  of  two  kinds.  One  is  mechanical ;  the  head  of 
the  bone,  for  example,  no  longer  corresponds  to  the  rent  in  the  capsule  ;  or 
it  is  caught  by  some  ligament  or  tendon,  or  locked  against  some  other  bone. 
The  other  is  the  contraction  of  neighbouring  muscles.  Immediately  after 
the  accident  they  are  relaxed  and  offer  but  slight  resistance.  In  a  short 
time  they  begin  to  contract  and  di'ag  the  dislocated  bone  farther  and  farther 
away.  Soon  they  become  absolutely  rigid,  and  at  length  they  undergo  a 
kind  of  fibroid  degeneration  ;  a  great  deal  of  their  extensibility  is  lost,  and 
they  tear  sooner  than  stretch.  In  recent  dislocations  this  source  of  diffi- 
culty disappears  entirely  under  an  antesthetic  ;  in  old  ones  it  is  added  to  the 
rest. 

Thei-e  are  two  methods  of  effecting  reduction,  manipulation  and  extension. 
In  the  former,  which  is  almost  always  used  for  ball-and-socket  joints,  the 
muscles  are  relaxed,  either  by  placing  the  patient  under  an  anfesthetic  or  by 
moving  the  limb  in  suitable  directions  ;  the  head  of  the  bone  is  disentangled 
from  the  structures  that  hold  it,  and  brought  back  along  the  route  it  has 
taken  until  it  is  opposite  the  rent  in  the  capsule ;  then  it  is  either  lifted  over 
the  margin  of  the  socket  or  tilted  in  by  using  the  untorn  portion  of  the 
capsule  as  a  fulcrum  and  making  the  limb  the  long  arm  of  the  lever.  In 
the  latter  the  muscles  are  stretched  until  they  either  yield  or  tear,  all 
obstacles  are  broken  down  or  pushed  aside  by  main  strength,  until  the  head 
of  the  bone  is  free  and  can  be  forced  into  position  again. 

Extension  may  be  made  with,  or  without,  the  aid  of  appliances,  but  in 
recent  dislocations  it  rarely  happens  that  more  than  a  jack-towel  is  required. 
The  trunk  or  the  proximal  segment  of  the  limb  must  be  securely  held  for 
counter-extension.  If  it  is  the  humerus,  the  laiee  or  the  foot  may  be  placed 
in  the  axilla ;  or  a  well-padded  towel  or  leather  belt  passed  round  the  arm 
and  fixed  to  a  hook  or  staple  in  the  opposite  wall ;  but  it  is  of  great  advantage 
to  have  an  assistant  who,  besides  helping  to  fix  the  scapula,  can  manipulate 
and  disengage  the  head  of  the  bone  at  the  same  time.  In  the  case  of  the 
femur,  if  manipulation  has  failed  and  extension  is  being  tried,  this  is  always 
one  person's  duty. 

In  recent  dislocations,  simple  manual  extension  is  generally  sufficient, 
especially  if  the  muscles  are  relaxed  by  an  anfesthetic ;  and  the  limb  may  be 
grasped  at  the  most  convenient  situation— the  wrist,  for  example,  in  disloca- 
tions of  the  humerus.  If  more  than  this  is  required,  a  jack-towel  may  be  made 
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into  a  clove-hitcli  and  fastened  round  the  limb ;  but  the  skin  must  be 
carefully  protected  by  means  of  a  wet  bandage,  and  extension  must  be  made 
from  the  lower  end  of  the  displaced  bone  without  an  intervening  joint.  If 
the  limb  is  grasped  with  the  hands,  and  the  loop  of  the  towel  is  passed  over 
the  shoulder  of  the  operator,  so  that  he  can  bring  into  play  the  muscles  of 
his  back,  sufficient  power  may  be  obtained  to  overcome  the  resistance  of  any 
joint  but  the  hip. 

If  the  dislocation  has  already  lasted  some  length  of  time,  so  that  the 
muscles  have  degenerated  and  the  lymph  has  become  organised,  mechanical 
contrivances,  such  as  multiplying  pulleys,  may  be  required.  The  adhesions 
are  first  broken  down  by  manipulation  and  rotation  ;  then  the  limb  is  care- 
fully bandaged  with  a  wet  roller  to  prevent  slipping  and  to  protect  the  skin ; 
counter-extension  arranged  so  as  to  avoid  bruising,  and  to  leave  the  part 
accessible  ;  and  the  leather  collar  to  which  the  cord  of  the  pulley  is  attached 
buckled  round  the  lower  end  of  the  displaced  bone.  An  anaesthetic  is  indis- 
pensable. The  other  end  of  the  pulleys  is  then  made  secure,  and  the  rope 
tightened  very  gradually  and  quietly,  avoiding  anything  like  a  sudden  jerk, 
and  making  extension  in  the  axis  of  the  limb.  The  amount  of  force  must  be 
regulated  by  the  case  :  the  operator  must  keep  his  hands  upon  the  head  of 
the  bone,  assisting  it  as  far  as  he  can  m  the  right  direction  by  manipulation 
and  rotation,  and  watching  carefully  the  progress  that  it  makes  and  the  ten- 
sion upon  the  skin.  Very  serious  injuries  have  before  now  been  inflicted  in 
cases  of  this  kind,  and  sometimes  important  structures  have  been  torn  across, 
even  when  the  amount  of  force  used  was  quite  insignificant,  probably  owing  to 
,  the  tissues  being  bound  together  by  adhesions,  or  softened  and  weakened  by 
degeneration. 

When  pulleys  are  not  available,  a  very  efficient  substitute  may  be  manu- 
factured out  of  a  simple  piece  of  rope  doubled  once  or  twice  upon  itself.  By 
placing  a  ruler  in  the  middle  and  twisting  it  up,  any  required  degree  of 
traction  may  be  obtained,  slowly  and  evenly.  No  estimate,  it  is  true,  can  be 
formed  as  to  the  actual  amount  of  force  employed  ;  but  it  is  more  than  doubtful 
whether  such  is  really  of  any  use  ;  each  case  must  be  decided  on  its  own  merits. 

As  soon  as  the  head  of  the  bone  is  brought  down,  an  attempt  must  be 
made  to  carry  it  in  the  direction  of  the  socket.  If  it  is  the  humerus,  the 
arm  is  drawn  across  the  chest,  making  use  of  the  surgical  neck  as  a  fulcrum, 
or  it  is  abducted  as  far  as  it  can  go  ■  or,  while  the  arm  is  fixed,  the  trunk  is 
swayed  slowly  from  side  to  side.  If  the  femur,  a  broad  band  is  looped  round 
the  thigh  to  lift  the  bone  upwards,  or  outwards,  according  to  the  direction  of 
the  displacement.^  In  the  case  of  the  lower  jaw  again,  firm  pressure  is  made 
m  a  backward  direction  upon  the  coronoid  processes.  In  short,  in  each 
dislocation  the  method  of  manipulation,  when  once  the  head  of  the  bone 
has  been  forced  down,  must  be  guided  by  the  structure  of  the  joint,  the 
direction  of  the  displacement,  and  the  character  of  the  obstacles  that  stand 
in  the  way. 

After  a  certam  period,  varying  for  each  joint,  reduction  becomes  impos- 
sible. Even  if  it  could  be  effected,  it  is  more  than  doubtful  whether  the  use 
of  the  part  would  in  any  way  be  improved,  owing  to  the  extensive  changes 
that  take  p.ace  about  the  articular  ends.  In  such  cases  all  that  can  be  done 
IS  to  break  down  the  adhesions  as  thoroughly  as  possible,  and  by  means  of 
massage,  Inction,  galvanism,  and  passive  motion,  improve  the  nutrition  and 
freedom  of  the  parts  as  far  as  may  be. 


DISLOCATIONS 


Tn  recent  dislocations,  when  the  patient  is  not  under  the  influence  of  an 
:an;esthetic,  as  soon  as  the  head  of  the  bone  is  broughc  opposite  to  the  rent, 
it  is  pulled  into  the  socket,  with  a  sudden,  sometimes  almost  audible,  snap. 
In  old  ones  however,  or  when  the  muscles  are  relaxed,  and  in  paralysed 
limbs,  replacement  is  gradual,  and  may  even  be  imperceptible,  except  for 
the  restoration  of  the  full  range  of  movement,  and  a  certain  amount  of  altera- 
tion in  shape. 

The  treatment  of  a  dislocation,  after  it  has  been  reduced,  does  not  differ 
from  that  of  a  severe  sprain  :  the  joint  must  be  secured,  so  that  there  is  no 
danger  of  a  recurrence  ;  kept  perfectly  quiet,  and  either  bandaged  or  covered 
with  some  evaporating  lotion,  or  with  Leiter's  coils.  Inflammation  rarely 
follows,  probably  because  the  capsule  is  extensively  torn,  and  intra-articular 
tension  is  impossible  ;  but,  for  all  that,  every  precaution  should  be  taken  to 
prevent  its  occurrence. 

The  length  of  time  the  joint  should  be  kept  at  rest  depends  more  upon 
its  kind  and  construction  than  on  the  injury  that  has  been  inflicted.  There 
are  dangers  on  either  side.  On  the  one  hand,  if  the  part  is  kept  at  rest  too 
long,  adhesions  may  form  between  contiguous  surfaces,  or  the  capsule  become 
hard  and  rigid.  On  the  other,  if  movement  is  allowed  too  soon,  there  is 
always  the  possibility  of  the  rent  in  the  capsule  never  being  repaired,  or,  worse 
still,  of  inflammation  setting  in.  The  question  turns  mainly  upon  the  kind 
of  movement.  Passive  motion  is  perfectly  safe,  and,  if  carried  out  under 
proper  supervision,  may  be  commenced  in  the  first  week  ;  it  stretches  out  the 
folds  of  the  capsule,  prevents  the  muscles  and  ligaments  becoming  shortened, 
and  checks  the  formation  of  adhesions,  without  endangering  the  prospect  of 
union  or  giving  the  faintest  reason  for  inflammation.  Active  movement,  on 
the  other  hand,  because  it  cannot  be  so  well  controlled,  must  be  postponed 
until  passive  motion  is  free  from  pain,  and  until  all  risk  of  recurrence  has 
disappeared.  In  the  hip  and  elbow,  where  the  security  of  the  joint  is  depen- 
dent upon  the  shape  of  the  articular  surfaces,  it  may  be  allowed  with  certain 
precautions  after  the  first  few  days  ;  in  the  lower  jaw,  however,  and  still  more 
in  the  shoulder,  free  movement  without  restriction  cannot  be  permitted  for 
at  least  a  month,  and  certain  particular  actions  are  especially  to  be  forbidden. 
A  variable  amount  of  stiffness  is  always  present  after  a  dislocation,  and  the 
muscles  atrophy  to  some  degree,  particularly  the  extensors ;  but  this  soon 
disappears.  Massage  and  galvanism  are  of  very  great  service  if  it  shows  the 
least  tendency  to  persist.  It  must  not,  however,  be  forgotten  that  a  rapidly 
progressive  form  of  osteo-arthritis  is  not  an  uncommon  complication  of  joint 
injuries,  especially  in  those  who  are  gouty  or  rheumatic,  and  that  muscular 
wasting  is  one  of  its  earliest  signs. 

Compound  dislocations,  in  which,  in  addition  to  the  displacement  of  the 
bones,  the  skin  is  torn  or  cut  and  the  synovial  cavity  of  the  joint  exposed,  are 
exceedingly  serious,  even  when  they  are  not  complicated  by  the  addition  of 
fractures  or  other  injuries.  The  danger  is  the  occurrence  of  suppurative 
arthritis.  If  this  breaks  out,  the  joint  rarely  recovers  without  some  degree 
of  ankylosis ;  often  the  cavity  is  entirely '  obliterated  and  the  articular 
surfaces  are  united  together  by  dense  fibrous  tissue  or  by  bone.  Even  this 
result,  however,  cannot  always  be  obtained.  If  suppuration  once  develops  it 
is  impossible  to  say  when  or  where  it  will  stop,  and  the  risk,  as  regards  hfe  as 
weh  as  limb,  increases  with  the  size  and  complexity  of  the  syno\'ial  membrane. 
Abscesses  may  form  in  the  tissues  near  ;  the  pus  may  spread  in  the  tendon- 
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sheaths,  or  in  the  loose  tissue  around  them  half-way  along  a  limb  ;  erysipelas,, 
cellulitis,  or  pysemia  may  break  out  at  any  moment ;  the  bones  may  be  eaten 
away  on  the  surface  or  even  perish  completely  ;  and  at  length,  if  the  patient 
does  not  succumb  from  septic  absorption,  and  if  the  limb  does  recover,  it 
may  be  so  stiff  and  (Edematous  as  to  be  absolutely  useless,  or  there  may  be 
such  an  amount  of  discharge  that  it  has  to  be  removed  for  fear  of  hectic  or 
amyloid  disease. 

The  treatment  of  compound  dislocations  must  be  guided  by  the  same  con- 
siderations as  that  of  compound  fractures  into  joints.  The  choice  lies  between 
an  attempt  to  save  the  part,  excision  or  amputation  ;  and  the  decision  must- 
be  determined  in  each  case  partly  by  the  age  and  constitution  of  the  patient, 
partly  by  the  situation  of  the  joint  and  the  extent  of  the  injury.  The  first 
question  is  whether  it  is  possible  to  save  the  limb  without  running  too  great 
a  risk,  and  whether,  supposing  this  is  successful,  the  limb  is  likely  to  be  of 
any  use  afterwards.  In  compound  dislocations  of  the  knee-joint  there  is 
rarely  any  hope  unless  the  tissues  at  the  back  are  quite  intact ;  but  in  other 
joints,  especially  in  those  of  the  upper  extremity,  it  can  often  be  managed,  if 
only  the  vessels  are  unhurt  and  the  skin  not  too  much  torn  or  stripped  up. 
Nerves  do  not  seem  to  be  of  so  much  consequence  in  this  matter ;  they  are- 
so  tough  that  they  rarely  give  way,  and  even  if  they  do  they  may  often  be 
joined  again  by  means  of  sutures. 

Whether  the  joint  should  be  excised  or  not  depends  upon  the  condition 
of  the  ends  of  the  bones.  If  they  are  comminuted,  and  the  soft  parts  not 
seriously  injured,  this  may  be  done  with  great  success,  especially  in  the  case 
of  the  shoulder  and  elbow  ;  but  it  must  always  be  remembered  that  primary 
excision  is  not  to  be  compared,  either  in  its  course  or  its  results,  with  the 
same  operation  when  performed  for  disease.  The  smaller  joints,  those  in  the 
fin  gers,  for  example,  sometimes  succeed  very  well. 

If  it  is  decided  to  try  and  save  the  joint,  the  protruding  bone  and  the  sur- 
rounding skin  must  first  be  thoroughly  cleansed  with  some  antiseptic  ;  frag- 
ments that  are  too  much  bruised  or  ground-in  with  dirt  to  live,  removed 
and  reduction  effected  as  soon'  as  possible.  Generally  there  is  no  difficulty 
in  this,  owing  to  the  extent  of  the  laceration  ;  but  sometimes  the  head  of  the- 
bone  is  so  tightly  embraced  by  the  skin  that  the  opening  has  to  be  carefully 
enlarged. 

Then  the  cavity  of  the  joint  must  be  washed  out  again  and  again,  and 
laid  freely  open,  so  that  there  may.I)e  thorough  drainage.  The  most  efficient 
method  of  carrying  this  out  is  either  to  immerse  the  part  bodily  for  an  hour 
each  day  in  a  bath  of  corrosive  sublimate  or  carbolic,  with  the  wounds  widely 
open,  or  to  use  continuous  irrigation  with  water  as  already  described  in 
speaking  of  penetrating  wounds.  Merely  passing  a  drainage-tube  through 
the  synovial  cavity  is  of  little  or  no  service,  and  small  incisions  are  worse  than 
useless  ;  the  discharge  must  be  thoroughly  removed.  The  limb  may  then  be 
placed  upon  a  sphnt,  well  bandaged,  raised  and  kept  at  perfect  rest  in  the 
position  that  will  ultimately  be  most  useful.  An  ice-bag  laid  upon  the  joint, 
or  over  the  course  of  the  main  artery  of  the  limb,  is  of  some  assistance  in 
controlling  the  amount  of  blood  flowing  to  the  part ;  but  care  should  be  taken 
that  the  apphcation  is  really  continuous. 

The  further  course  must  be  guided  by  the  temperature  and  the  degree  of 
anflammation  that  ensues.  Careful  watch  must  be  kept  that  the  discharge 
cannot  collect  anywhere.    If  suppuration  sets  in  the  freest  possible  incisions 
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may  still  be  tried ;  but  unless  it  is  checked  at  once  the  cartilages  necrose, 
the  synovial  lining  is  destroyed,  the  cavity  is  filled  with  granulation-tissue, 
and  abscesses  form  everywhere  in  the  cellular  tissue  around.  At  fin-t  the 
constitutional  disturbance  is  exceedingly  severe,  especially  in  the  case  of  the 
larger  joints  ;  gradually,  as  the  tissues  gain  the  upper  hand,  the  fever  begins 
to  drop  of  a  morning,  and  if  no  further  complication  sets  in  assumes  the  hectic 
type  ;  and  then  again  it  may  become  a  question  whether  the  patient's  strength 
is  sufficient,  or  whether  it  may  not  be  advisable  to  perform  some  secondary 
operation,  excision  or  even  amputation. 

Fractures  and  dislocations  are  not  unfrequently  combined.  In  many 
mstances,  as  in  the  ankle,  one  can  scarcely  occur  without  the  other,  and  the 
injury  may  be  looked  upon  as  one.  Occasionally,  however,  a  fracture  is 
present  as  a  complication  :  the  humerus,  for  example,  is  dislocated,  and  the 
surgical  neck  broken  by  the  same  force.  When  this  occurs  it  has  been 
recommended  to  allow  the  fracture  to  unite  before  attempting  to  reduce  the 
dislocation,  but  if  it  is  possible  the  head  of  the  bone  should  be  replaced  at  once. 
The  patient  should  be  placed  under  an  anesthetic,  the  fracture  securely  fixed 
between  splints,  and  the  displaced  bone  manipulated  as  far  as  it  can  be  in  the 
right  direction.  Extension  may  be  tried  if  the  fracture  is  at  some  distance, 
at  the  other  end  of  a  long  bone,  or  even  in  the  middle  ;  but  if  the  injury  is 
near  the  joint  it  is  rarely  practicable.  If  this  fails  the  only  course  left  is 
either  to  lay  the  part  open,  and  convert  the  fracture  into  a  compound  one 
communicating  with  a  synovial  cavity,  or  by  passive  motion  to  encourage  as 
far  as  possible  the  formation  of  a  false  joint. 

Dislocations  of  the  Loweii  Jaw 

Dislocation  of  the  lower  jaw  may  be  unilateral  or  bilateral,  but  it  can 
only  take  place  in  one  direction,  for- 
wards. As  the  mouth  opens  the  con- 
dyle and  the  fibro-cartilage  are  brought 
forward  together  upon  the  eminentia 
articularis ;  the  external  lateral  liga- 
ment, which  normally  rmis  downwards 
and  backwards,  becomes  nearly  ver- 
tical ;  the  internal  and  posterior  are 
stretched,  and  the  coronoid  process  is 
lowered  into  a  slanting  direction.  If 
at  this  moment  the  external  pterygoid 
contracts,  or  if  a  shght  blow  is  delivered 
in  a  downward  direction  upon  the  in- 
cisor teeth,  the  condyle  slips  forward 
on  to  the  front  of  the  eminence  and  is 
carried  up  into  the  temporal  fossa  by 
the  combined  action  of  the  temporal, 
masseter,  and  internal  pterygoid.  The 
capsule  appears  to  stretch  rather  than 
tear,  though  the  tension  on  some  of  it 
must  be  very  severe,  and  sometimes 
the  temporal  muscle  is  a  little  torn. 

Causes.— Dislocation  may  be  produced  either  by  muscular  action  alone, 

o  o 


p,,.^       — Dislocation  of  lower  jaw. 


562    DISEASES  AND  INJURIES  OP  SPECIAL  STRUCTURES 


or  by  indirect  violence,  but  neither  of  these  is  capable  of  effecting  it  unless 
the  mouth  is  widely  open.  If  it  is  the  former  of  the  two,  the  condyle  is 
pulled  forwards  ;  if  the  latter,  the  bone  is  converted  into  a  lever,  of  which  the 
coronoid  process,  fixed  by  the  temporal  muscle,  is  the  fulcrum  ;  the  force  is 
applied  to  the  symphysis,  and  the  condyle  is  driven  forwards.  It  often 
happens  from  yawning  or  shouting,  but  it  may  be  caused  by  blows  with  the 
fist ;  by  forcing  into  the  mouth  anything  that  is  too  large  ;  and  even  by  such 
operations  as  the  extraction  of  teeth  and  taking  wax  casts  of  the  alveolar 
arch.  It  is  rare  in  children,  because  in  them  the  eminence  hardly  exists,  and 
because,  owing  to  the  shape  of  the  jaw,  the  temporal  muscle  does  not  obtain 
such  leverage ;  and  it  appears  to  be  more  common  in  women  than  in  men. 

If  both  sides  are  dislocated  the  symptoms  are  very  characteristic.  The 
patient  supports  the  lower  jaw  with  his  hand  to  prevent  further  movement, 
the  mouth  is  widely  open,  the  chin  protrudes,  the  saliva  dribbles  away,  and 
speech  is  exceedingly  difficult.  Labial  consonants  cannot  be  pronounced  at 
all.  In  place  of  the  natural  projection  in  front  of  the  ear,  caused  by  the 
condyle,  there  is  a  depression  ;  in  front  of  this,  making  it  more  distinct,  the 
skin  is  raised,  partly  by  the  bone,  partly  by  the  irregular  contraction  of  the 
fibres  of  the  masseter  ;  and  movement,  except  to  a  very  slight  extent  in  a 
downward  direction,  is  out  of  the  question.  The  first  time  the  dislocation 
happens  the  pain  is  very  severe,  but  in  old  recurring  cases  it  may  be  so  slight 
as  not  to  cause  any  complaint.  If  the  displacement  is  only  on  one  side,  the 
lower  jaw  appears  to  be  pushed  towards  the  other  one  ;  the  face  is  much  less 
distorted  ;  and  though  the  general  symptoms  are  the  same,  they  are  often  so 
slight  as  to  he  in  some  danger  of  being  overlooked. 

Subluxation  or  partial  dislocation  forwards  is  very  common  in  young 
people,  and  sometimes  gives  rise  to  much  inconvenience,  as  it  is  liable  to 
occur  whenever  the  mouth  is  widely  open.  The  jaw  is  caught,  as  it  were, 
and  held  until  the  condyle  is  forced  back  by  pressing  the  chin  upwards ;  formal 
reduction  is  rarely  necessary. 

Treatment.— The  patient  ghould  be  seated  with  the  mouth  wide  open ; 
the  head  is  thrown  back  and  supported  from  behind,  the  thumbs  (protected 
with  a  handkerchief  or  some  lint  so  that  they  may  not  be  bitten),  are  placed 
on  the  molar  teeth  as  far  back  as  possible,  the  fingers  brought  round  under 
the  chin,  and  pressure  made  downwards  and  backwards  with  the  one,  while 
the  symphysis  is  raised  by  means  of  the  others.  By  this  the  lower  jaw  is  con- 
verted into  a  lever  of  the  first  order,  the  thumbs  form  the  fulcrum,  and  ought 
therefore  to  be  placed  as  far  back  as  they  can ;  the  downward  pressure  helps 
to  disengage  the  condyles,  and  as  soon  as  they  become  free  the  muscles  puU 
the  jaw  back  with  a  sudden  snap.  Generally  the  two  sides  slip  back  together ; 
but  in  old  dislocations,  or  if  there  is  any  difficulty,  an  attempt  may  be  made 
upon  one  first,  only  care  must  be  taken  not  to  displace  it  again  while  the 
other  is  being  reduced.  Sometimes  reduction  is  impeded  by  the  coronoid 
process  beconnng  entangled  in  the  fibres  of  the  temporal  muscle  ;  and  in  one 
case,  at  least,  it  is  certain  that  it  caught  against  the  malar  process ;  but  this 
can  generally  be  obviated  by  depressing  the  chin  somewhat  farther  before 
trying  to  raise  it. 

If  this  plan  fails  other  measures  must  be  adopted  to  obtain  more  power. 
Wedges  of  cork  or  wood  may  be  placed  between  the  molar  teeth  and  the  chin 
drawn  up  by  main  force  ;  in  one  case,  four  months  old,  Pollock  made  use  of  a 
strap-tourmquet,  which  was  passed  round  the  head,  under  the  chin,  and  slowly 
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screwed  up.  The  angle  may  be  depressed  by  resting  one  end  of  a  flat  piece 
•of  wood  about  a  foot  long  upon  the  molars,  and  pulling  the  other  upwards, 
the  teeth  of  the  upper  jaw  serving  as  a  fulcrum  ;  or  a  stout  pair  of  forceps 
may  be  introduced  as  far  back  as  possible,  and  the  blades  separated  from  each 
•other.  Direct  pressure  backwards  upon  the  coronoid  processes  from  the 
inside  of  the  mouth  is  sometimes  successful,  even  in  dislocations  of  long 
standing. 

A  four- tailed  bandage  must  be  worn  for  a  week  or  ten  days  after,  and  the 
patient  should  be  warned  that  yawning  or  opening  the  mouth  wide  for  any 
other  purpose  is  exceedingly  likely  to  reproduce  the  displacement  for  months 
to  come. 

If  the  dislocation  is  not  reduced,  the  amount  of  movement  gradually 
increases  until  the  patient  is  able  to  close  the  lips  and  to  open  the  mouth 
fairly  wide,  but  the  teeth  can  never  be  brought  properly  into  apposition  with 
each  other. 

Dislocation  of  the  Clavicle 

The  sternal  end  of  the  clavicle  is  rarely  displaced,  although  the  articular 
surfaces  are  very  little  adapted  to  each  other.  The  shoulder  is  so  freely 
movable  that  no  severe  strain  falls  upon  the  joint,  imless  the  force  is  apphed 
to  the  clavicle  directly,  and  the  inter-articular  libro-cartilage,  and  the  liga- 
ments that  hold  the  bones  together,  are  so  strong  and  secured  so  well  by  the 
muscles,  that  the  clavicle,  as  a  rule,  gives  way  before  the  joint.  The  natural 
movements  take  place  either  on  a  vertical  axis  between  the  fibro-cartilage 
and  the  sternum,  or  on  an  antero-posterior  one  between  the  same  structure 
and  the  clavicle.  When  they  are  carried  too  far  the  capsule  gives  way,  and 
•the  articular  end  of  the  bone  is  forced  through  the  rent,  either  forwards, 
backwards,  or  upwards. 

In  spite  of  the  backward  direction  of  the  articular  facet  on  the  sternum, 
and  the  hook-like  projection  on  the  posterior  margin  of  the  clavicle,  disloca- 
tion forwards  is  the  most  common  of  these.  The  sternal  end  of  the  bone  is 
carried  on  to  the  front  of  the  manubrium,  and  stands  out  beneath  the  skin; 
the  clavicular  portion  of  the  sterno-mastoid  is  tense  and  rigid  ;  the  head  is 
inclined  downwards  and  forwards  ;  the  shoulder  is  approximated  to  the  middle 
line,  and  all  the  movements  of  the  arm,  but  particularly  any  attempt  to  bring 
the  shoulders  forward,  are  attended  by  severe  pain. 

Dislocation  backwards  is  equally  plain,  only  in  this  case  there  is  a  well- 
marked  depression  by  the  side  of  the  manubrium  instead  of  an  elevation,  and 
the  shoulder  is  brought  forwards,  as  well  as  towards  the  middle  line.  Some- 
times the  head  of  the  bone  presses  upon  the  trachea  or  esophagus,  causuig 
extreme  dyspnoea  or  dysphagia,  and  in  one  instance  coma  is  said  to  have 
ensued  from  pressure  upon  the  innominate  vein. 

Dislocation  upwards  is  more  rare,  and  might  almost  be  regarded  as  a 
variety  of  the  former,  as  the  articular  end  is  always  carried  backwards  as  .well 
to  some  extent,  sometimes  sufficiently  far  to  pxess  upon  the  trachea.  It  lies 
behind  the  sternal  portion  of  the  sterno-mastoid,  between  it  and  the  sterno- 
hyoid, filling  up  the  episternal  notch  ;  the  shoulder  is  carried  far  inwards 
towards  the  middle  line,  and  the  neck  is  bent,  as  much  to  relieve  the 
respiration  as  to  relax  the  muscles. 

In  all  of  these  the  rent  in  the  capsule  is  very  extensive  ;  the  rhomboid 
ligament  either  gives  way,  or  the  cartilage  of  the  first  rib  is  torn  ;  the 
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fibro-cartilage  in  the  interior  of  the  joint  is  separated  from  the  clavicle,  or 
more  often  from  the  sternum  ;  and  the  muscles,  especially  the  sterno- 
mastoid,  are  put  upon  the  stretch,  and  sometimes  torn. 

Causes. — Dislocation  of  the  sternal  end  of  the  clavicle  may  be  produced 
either  by  direct  or  indirect  violence.  In  the  former  case,  the  force  is  applied 
to  the  inner  end  of  the  bone,  as  Avhen  a  cart-vs?heel  passes  over  the  chest ; 
the  displacement  must  be  either  backwards,  or  backwards  and  upwards ;  and 
often  the  surrounding  structures,  such  as  the  ribs  and  sternum,  are  crushed 
as  well.  In  the  latter,  where  the  force  acts  either  on  the  shoulder,  or  on 
the  outer  end  of  the  bone,  the  displacement  may  take  any  direction,  except^ 
downwards.  A  blow,  for  example,  on  the  front  of  the  shoulder,  forcing  it 
backwards,  causes  the  clavicle  to  rotate  on  its  centre,  and  throws  the  strain 
upon  the  anterior  sterno-clavicular  ligament,  the  joint  opening  out  in  front. 
If  the  force  continues,  the  head  of  the  bone  is  displaced  forwards  until  the 
ligaments  give  way,  and  it  is  carried  on  to  the  front  of  the  manubrium.  In 
a  similar  manner,  a  force  applied  from  behind,  or  violent  traction  on  the  arm 
from  the  front,  causes  the  clavicle  to  rotate  in  the  opposite  direction,  and 
tends  to  produce  dislocation  backwards.  But  while  the  cause  of  these  dislo- 
cations is  fairly  clear,  the  mechanism  by  which  they  are  produced  is  not  so 
easily  understood.  Owing  to  the  convexity  forwards  of  the  inner  part  of  the 
clavicle,  it  is  impossible  for  the  first  rib  to  act  as  the  fulcrum  of  a  lever : 
and  these  dislocations  cannot  be  produced  in  the  dead  subject,  without  pre- 
vious division  of  some  of  the  ligaments.  They  cannot  therefore  be  the  result 
merely  of  traction  or  pressure  applied  to  the  outer  end  of  the  bone,  regard- 
less of  everything  else.  The  contraction  of  the  surrounding  muscles  is  of 
some  assistance,  and  rigidity  of  the  thorax  is  very  likely  essential  (they 
have  been  produced  on  several  occasions  by  pressure  in  crowds,  and  by 
wrestling),  but  probably  the  most  important  element  is  the  position  of  the 
vertebral  column  at  the  moment  of  the  receipt  of  the  injury.  In  some  cases 
of  extreme  spinal  curvature,  gradual  displacement  has  resulted  from  this  alone 
without  the  occurrence  of  any  &,ccident. 

Partial  dislocation,  without  tearing  of  the  capsule,  is  common  among 
young  people  of  weak  muscular  development ;  and  is  often  noticed  for  the 
first  time  after  some  sudden  strain  or  unusual  muscular  exertion.  The  bone 
projects  on  the  front  of  the  articulation  forwards,  or  forwards  and  upwards, 
but  slips  back  again  into  its  position  as  soon  as  the  weight  of  the  limb  is 
taken  off.  The  chief  inconvenience  is  the  weakness  of  the  arm  and  the 
sense  of  insecurity ;  sometimes  this  is  so  marked  that  the  use  of  the  limb  is 
seriously  impaired. 

Treatment.— The  method  of  reduction  is  the  same  for  all  of  these.  The 
patient  is  seated  upon  a  low  stool,  with  his  back  to  the  operator.  The  latter 
places  his  knee  against  the  spine,  between  the  scapula,  and  grasping  the 
shoulders,  draws  them  backwards,  the  patient's  elbows  being  kept  in  front  of 
the  median-lateral  line.  Generally  the  head  of  the  bone  slips  in  either  at 
once,  or  with  a  little  manipulation  ;  if  it  resists,  a  stout  pad  may  be  placed 
in  the  a,xilla,  and  the  elbow  be  drawn  into  the  side,  so  as  to  lever  it  out. 
The  difficulty  is  after  reduction  has  been  effected  :  there  is  nothing  to  retain 
the  bone  in  its  proper  position ;  the  articular  surfaces  are  almost  flat ;  all 
the  ligaments  are  torn ;  the  whole  weight  of  the  arm  rests  upon  it ;  and 
every  movement,  even  that  of  respiration,  afiects  it. 

In  the  backward  or  the  backward  and  unward  dislocation.  Velneau's  plan 
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is  the  best.  The  bone  is  held  in  position  ;  the  axilla  carefully  padded  so  as 
to  square  up  as  far  as  possible  the  conical  shape  of  the  thorax ;  the  elbow 
brought  forward  to  the  middle  line,  and  well  raised  by  strips  of  plaster,  and 
the  hand  fastened  against  the  opposite  shoulder.  In  the  forward  dislocation, 
which  in  this  respect  is  the  worst  of  the  three,  a  double  figure-of-eight 
succeeds  better.  A  stout  pad  or  a  thickly  covered  splint  is  placed  between 
the  shoulders,  and  the  bandage  is  carried  around  them  alternately,  to  draw 
them  back  as  far  as  possible.  Astley  Cooper  recommended  that  well-padded 
straps  should  be  carried  round  the  axillfe,  and  fastened  back  by  leather 
bands  to  a  splint,  fitting  against  the  spine,  and  well  secured  round  the  body. 
In  any  case  it  is  important  to  fix  the  scapulte  against  the  ribs  ;  and  where 
there  is  serious  concern  about  the  deformity,  the  best  plan  is  to  keep  the 
patient  in  bed,  in  the  supine  position  as  long  as  he  can  be  induced  to  stand 
it.  If  the  dislocation  is  forwards,  a  well-fitting  pad,  over  the  projection, 
firmly  strapped  down,  is  often  of  great  assistance. 

Whichever  method  is  adopted,  the  arm  must  be  kept  rigidly  fixed  for  at 
least  three  weeks  ;  if  plaster  is  not  used,  the  bandages  must  be  secured  with 
starch  or  dextrin,  as  Velpeau  recommeirds  ;  after  that  the  confinement  may 
be  relaxed  to  some  extent,  but  no  movement  should  be  allowed  for  at  least 
as  long  again  ;  and  some  protection,  either  a  pad  or  a  properly  made  truss, 
must  be  worn  until  it  is  certain  that  repair  is  perfect.  In  some  instances  it 
is  impossible  to  retain  the  bone  in  position.  If  the  displacement  is  forwards 
this  is  not  so  serious,  though  the  deformity  is  very  unsightly,  as  a  new  joint 
soon  forms,  and  the  arm  regains  a  great  deal  of  its  power  and  freedom  of 
movement ;  but  when  the  bone  lies  wedged  between  the  posterior  surface  of 
the  sternum  and  the  trachea,  and  either  cannot  be  dislodged,  or  cannot  be 
prevented  from  slipping  back,  it  has  been  found  necessary  to  divide  the  shaft 
and  remove  the  inner  extremity. 

Dislocation  of  the  Scapula 

The  acromion  may  be  dislocated  from  the  clavicle  in  two  directions, 
upwards  or  downwards.  The  former  is  exceedingly  rare  ;  the  latter,  in  spite 
■of  the  shape  of  the  articular  surfaces,  is  not  so  common  as  might  be  expected, 
owing  to  the  strength  of  the  conoid  and  trapezoid  ligaments,  which  form  the 
main  bond  of  union  between  the  bones. 

The  cause  is  nearly  always  a  fall  or  a  blow  upon  the  shoulder  delivered 
from  behind  and  above,  so  as  to  drive  the  point  of  the  acromion  downwards 
and  forwards.  Partial  displacement,  however,  is  met  with  now  and  then  ni 
rapidly  growing  girls,  merely  from  carrying  heavy  weights  upon  the  arm. 
Probably  in  these  cases  the  fibres  of  the  capsule  do  not  give  way  completely. 

Complete  dislocation  can  hardly  be  mistaken.  The  head  is  inclined  to 
the  injured  side  ;  the  margin  of  the  trapezius  stands  out  distmctly  ;  the 
outer  end  of  the  clavicle  is  raised  and  forms  a  great  projection  upon  the 
acromion,  and  the  scapula  is  depressed  and  rotated.  There  is  tenderness  on 
pressure  over  the  coracoid,  the  movements  of"  the  arm  are  painful  and  very 
Hmited,  and  raising  it  even  to  the  level  of  the  shoulder  is  impossible. 

Like  the  preceding,  this  dislocation  is  very  easy  to  reduce  and  very 
■difficult  to  keep  in  position :  all  that  is  necessary  is  to  draw  the  shoulder 
back,  press  the  clavicle  down,  and  the  scapula  slips  out  from  underneath  at 
•once;  but  as  soon  as  the  pressure  is  relaxed  the  displacement  appears 
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again.  Very  often  the  bones  cannot  be  made  secure,  and  then  a  new  joint 
is  gradually  developed  in  the  upper  surface  of  the  acromion,  and,  though  the 
projection  is  very  unsightly,  the  arm  regains  nearly  the  whole  of  its  power, 
except  for  overhand  movements. 

The  most  successful  method  of  treating  this  dislocation  is  by  means  of 
Velpeau's  dextrin  bandage,  only  substituting  Holland  plaster,  which  never 
stretches.  Great  care  must  be  taken  to  prevent  sloughing  of  the  skin.  If 
this  fails  a  pad  may  be  placed  over  the  acromial  end  of  the  clavicle  and 
strapped  firmly  down  by  means  of  a  broad  webbing  band  carried  over  it  and 
under  the  point  of  the  elbow.  In  such  a  case  the  axilla  must  be  well  padded 
and  the  scapula  fixed  as  far  as  possible  against  the  wall  of  the  thorax. 
Where  deformity  is  the  first  consideration,  the  patient  must  be  kept  lying 
flat  on  the  back  in  bed  for  a  week  or  ten  days  :  the  scapula  is  fixed  perfectly ; 
the  weight  of  the  limb  is  taken  ofi' ;  the  trapezius  is  relaxed  ;  and  the 
clavicle  can  easily  be  prevented  from  riding  up. 


Dislocations  op  the  Humeeus 

The  shoulder  is  dislocated  more  frequently  than  all  the  other  joints  in 
the  body  together.  This  is  due  to  its  anatomical  construction  :  its  security 
is  dependent  almost  entirely  on  the  muscles  and  tendons  that  surround  it ; 
the  glenoid  fossa  is  so  flat  and  shallow  that  it  can  afford  no  protection  for 
the  head ;  the  capsule,  with  the  exception  of  one  part,  is  exceedingly  loose 
and  weak ;  the  movements  are  unusually  free  in  all  directions ;  and  the 
length  of  the  arm  gives  such  enormous  leverage  that  when  the  head  ot  the 
bone  is  driven  against  the  capsule  it  tears  it  with  the  greatest  ease. 

The  cause  is  nearly  always  indirect  violence — a  fall  upon  the  elbow  or 
the  outstretched  hand  ;  occasionally  direct — a  blow,  for  instance,  upon  the 
back  of  the  shoulder  while  the  arm  is  abducted  ;  in  a  few  rare  instances, 
muscular  action  by  itself,  without  outside  assistance. 

1.  Dislocation  by  indirect  violence. — This  is  always  the  result  of  abduc- 
tion. As  the  arm  is  lifted  away  from  the  side,  the  great  tuberosity  comes 
into  contact  with  the  upper  margin  of  the  glenoid  fossa  and  the  surgical 
neck  with  the  acromio-clavicular  arch  ;  if  the  scapula  is  fixed  and  the  force 
continues,  the  head  projects  against  the  under  and  inner  part  of  the  capsule 
until  it  tears  it  across,  leaving  the  strong  upper  part  tensely  stretched  by  the 
strain  that  falls  upon  it ;  then  as  Soon  as  the  force  is  expended  the  weight  of 
the  arm  and  the  contraction  of  the  muscles  carry  the  head  of  the  bone  along 
the  margin  of  the  glenoid  fossa,  until  it  either  reaches  the  base  of  the  cora- 
coid  or  is  buried  in  the  substance  of  the  subscapularis.  In  the  first  part 
of  the  act,  the  great  tuberosity  or  the  surgical  neck  forms  the  fulcrum 
of  the  lever;  as  soon  as  the  dislocation  is  effected,  the  upper  untorn 
portion  of  the  capsule  (the  coraco-humeral  ligament  included)  becomes  the 
fixed  point,  and  the  head  of  the  bone  glides  upwards  as  the  hand  sinks.  In 
a  few  instances,  owing  to  the  head  of  the  bone  in  some  way  being  caught 
immediately  after  bui-sting  through  the  capsule,  this  consecutive  displace- 
ment does  not  take  place,  and  the  arm  remains  in  the  position  of  extreme 
abduction  {luxatio  erecta). 

Complete  abduction,  however,  is  not  absolutely  necessary.  If  the  arm  is 
held  only  a  moderate  distance  from  the  side,  a  blow  upon  the  inner  condyle 
of  the  humerus,  or  an  outward  pull  upon  the  arm,  may  dislocate  the  head  of 
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the  bone.  One  part  of  the  humerus  is  fixed  by  the  coraco-humeral  hgament ; 
another,  a  httle  lower  down,  by  the  muscles,  especially  the  deltoid ;  some 
point  between  the  two  serves  as  a  fulcrum,  and  the  force  apphed  to  the 
mner  side  of  the  elbow  levers  the  head  of  the  humerus  out. 

2.  In  dislocations  by  muscular  action,  which  are  much  more  rare,  the 
mechanism  is  somewhat  the  same,  only  the  force  in  this  case  is  the  momen- 
tum of  the  arm.  When  it  is  moderately  abducted,  the  upper  part  of  the 
shaft  of  the  humerus  is  fixed  between  the  abductors  (the  deltoid)  and  the 
adductors  (the  pectoralis  major  and  the  latissimus  dorsi),  so  that  a  kind  of 
fulcrum  forms,  upon  which  the  arm  swings.  If  at  the  moment  this  takes 
place  the  lower  part  of  the  arm  is  moving  vigorously  in  the  direction  of 
abduction,  the  head  of  the  bone  is  driven  to  the  opposite  side,  against  the 
front  and  inner  part  of  the  capsule,  and  may  be  forced  through  into  the 
subscapular  fossa. 

3.  Dislocation  from  direct  violence  is  not  very  uncommon.  It  can  easily 
be  produced  by  a  blow  upon  the  shoulder  when  the  arm  is  abducted  and  held 
m  a  horizontal  position.  The  scapula  yields  a  little,  the  head  is  driven 
against  a  weak  part  of  the  capsule,  and  the  bone  is  dislocated  either  back- 
wards or  forwards,  according  to  the  position  of  the  arm  and  the  direction  of 
the  blow. 

Varieties 

With  the  exception  of  some  of  those  that  are  produced  by  direct  violence, 
all  dislocations  of  the  humerus  are  primarily  downwards  into  the  axilla,  but 
it  is  only  in  the  rare  cases  of  what  is  known  as  luxatio  crecta  that  the 
bone  retains  that  position.  Nearly  always  it  is  carried,  partly  by  the  weight  of 
the  limb,  partly  by  the  contraction  of  the  muscles,  either  in  a  forward  or 
backward  direction,  upwards  along  the  margin  of  the  glenoid  fossa. 

There  are  four  well-marked  varieties  of  this  consecutive  displacement  : 
three  forwards — subglenoid,  subcoracoid,  and  subclavicular ;  and  one  back- 
wards— subspinous.  Besides  these,  minor  varieties  have  been  described — sub- 
acromial, for  instance,  and  supra-coracoid  ;  but  they  are  very  uncommon,  and 
the  latter  at  least  cannot  take  place  Avithout  the  presence  of  fracture  as  welL 

1.  Subcoracoid  dislocation. — This  is  by  far  the  most  common  ;  indeed,  it 
is  the  only  dislocation  that  is  usually  met  with,  the  others  are  all  excep- 
tional. The  rent  in  the  capsule  lies  on  the  inner  and  lower  border  of  the 
glenoid  fossa,  often  commencing  at  the  opening  for  the  bursa  ;  the  head  of 
the  humerus  is  pushed  between  the  bone  and  the  subscapularis  muscle  up  to 
the  root  of  the  coracoid,  until  the  anatomical  neck  rests  upon  the  anterior 
margin  of  the  glenoid  cavity  ;  the  muscle  is  bruised  and  stripped  up  from  its 
attachment,  the  upper  and  back  part  of  the  capsule  is  strained  across  the 
glenoid  cavity,  the  tendon  of  the  biceps  is  hfted  out  of  the  groove  as  far  as 
the  capsule  will  allow  it,  and  the  external  rotators  attached  to  the  great 
tuberosity  are  stretched  or  torn.  If,  as  sometimes  happens,  they  give  way 
completely  or  wrench  the  tuberosity  away  from  the  shaft,  the  bone  is  drawn 
more  towards  the  middle  Hne  and  is  less  rotated.  Sometimes  ine  axillary 
vessels  and  the  brachial  plexus  are  compressed,  but  this  is  not  so  common  or 
so  well  marked  as  in  the  subglenoid  form. 

2.  Subglenoid  dislocation.— In  this,  which  is  the  next  most  irequent 
the  head  of  the  bone  either  escapes  below  the  subscapularis,  between  it  and 
the  teres  muscles,  or  is  driven  through  its  substance  and  pulled  up  luitil  it 
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rests  upon  it  opposite  the  lower  margin  of  the  glenoid  fossa.  The  rent  in 
the  capsule  may  be  the  same  as  in  the  subcoracoid  variety,  or  the  fibres  may 
be  torn  away  from  the  under  and  inner  part  of  the  humerus,  but  the  differ- 
ence does  not  appear  to  be  material.  The  external  rotators  and  the  other 
muscles  suffer  to  much  the  same  extent,  but  the  vessels  and  nerves  are  more 
likely  to  be  compressed. 

3.  Subclavicular  dislocation. — This  is  the  rarest  of  the  four  ordinary 
forms :  in  it  the  head  of  the  bone  is  carried  under  the  pectoral  muscles  to 
the  inner  side  of  the  coracoid  process,  so  that  it  projects  underneath  the  skin 
and  can  no  longer  be  felt  in  the  axilla.  It  can  only  be  produced  by  extreme 
violence,  rupturing ,  the  external  rotators,  or  tearing  the  tuberosity  away 
from  the  shaft ;  and  the  amount  of  damage  inflicted  on  the  surrounding 
structures  is  proportionately  great. 

4.  Subspinous  dislocation. — Under  this  may  be  included  all  the  forms  of 
backward  displacement  in  which  the  head  of  the  bone  rests  upon  the  dorsal 
surface  of  the  scapula  beneath  the  infra-spinatus.  The  rent  in  the  capsule 
must  involve  the  lower  part,  but  probably,  in  the  majority  of  instances,  it 


Fig.  102. — Old  dislocation  of  humerus  seen  from  above,  sliowing  the  way 
in  which  the  head  of  the  bone  and  the  glenoid  edge  mutually  wear  each 
other  away  and  simulate  a  partial  dislocation. 


extends  nearly  round  the  whole,  the  upper  part  only  being  left  strained 
across  the  glenoid  cavity.  The  subscapularis  may  be  merely  stretched,  or  it 
may  be  torn  away  from  the  humerus. 

5.  In  the  supracoracoid  variety  the  head  of  the  bone  is  driven  upwards 
between  the  coracoid  and  acromion,  fracturing  one  or  other  until  it  rests 
upon  the^  coraco-acromial  ligament  and  projects  through  the  substance  of 
the  deltoid.    Only  three  cases  are  on  record. 

Partial  dislocations  have  often  been  described,  but  probably,  in  most 
instances,  they  have  really  been  either  old  unreduced  complete  ones  or  the 
result  of  chronic  rheumatoid  arthritis.  In  the  former  case,  when  the  head 
of  the  bone  has  been  resting  for  many  years  on  the  front  margin  of  the 
glenoid  cavity,  it  gradually  wears  it  away  until  it  seems  as  if  it  were  lying 
partly  in  the  fossa  itself,  partly  on  the  bone  in  front  of  it ;  in  the  latter, 
when  the  biceps  tendon  has  been  absorbed  or  torn  across,  the  head  of  the 
bone  IS  pulled  upwards  and  forwards  under  the  acromio-clavicular  arch,  and 
forms  there  a  new  socket  for  itself,  with  a  capsule  partly  adapted  from  the  old 
one  partly  formed  afresh  (fig.  229).  Genuine  cases,  however,  are  occasionally 
met  with ;  m  one  under  my  care,  the  patient,  a  tall,  overgrown  girl  of 
seventeen,  was  quite  unable  to  place  her  hand  at  the  back  of  her  head,  as, 
owing  to  the  feeble  development  of  the  short  muscles,  the  bone  always 
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lipped  forward  on  to  the  anterior  margin  of  the  glenoid  fossa,  stretching 
the  capsule  more  and  more  each  time.  In  other  cases,  the  same  result  is 
stated  to  have  been  due  to  the  unusual  development  of  the  bursa  under  the 
subscapularis,  and  in  one  instance  it  was  proved  by  dissection  that  the  capsule 
had  been  torn  in  a  way  that  would  allow  the  head  to  be  partially  displaced. 

Bemn'ent  Dislocations. — A  similar  condition  of  things  is  sometimes  met 
with  after  the  reduction  of  an  ordinary  dislocation  :  the  arm,  when  an  attempt 
is  made  to  use  it,  feels  too  insecure  ;  if  it  is  raised  in  the  least,  the  head  of 
the  bone  shps  forwards,  and  though  it  generally  falls  back  again  into  the 
fossa  as  soon  as  it  is  lowered,  sometimes  it  is  caught  and  requires  to  be  re- 
leased by  manipulation.  This  is  probably  caused  by  loss  of  power  over  the 
short  external  rotators,  which  are  often  damaged  or  torn  in  dislocations ; 
but  it  may  be  due  to  part  of  the  lip  of  the  glenoid  cavity  having  been  pulled 
off  by  the  capsule. 

Symptoms. — The  appearance  presented  by  a  patient  with  a  dislocated 
boulder  is  very  characteristic  :  the  head  is  bent  towards  the  affected  side  ; 
he  forearm  is  supported  by  the  other  hand  ;  the  elbow  is  flexed  owing  to  the 
ension  on  the  biceps,  and  the  shoulder  has  completely  lost  its  rounded  shape ; 
he  point  of  the  acromion  stands  out  beneath  the  skin  ;  instead  of  the  normal 
urve,  the  line  falls  almost  vertically  ;  the  infra-clavicular  fossa  is  obliterated  ; 
md  sometimes  the  head  of  the  bone  projects  through  the  substance  of  the 
nuscles.  The  arm  is  abducted  from  the  side,  especially  in  the  subglenoid 
variety  ;  in  the  subcoracoid  it  may  still  almost  touch,  in  spite  of  the  convexity 
)f  the  thorax  ;  its  axis  does  not  run  in  the  normal  direction  towards  the 
lenoid  fossa,  but  too  much  inwards  ;  the  elbow,  except  in  the  subspinous  form, 
las  an  inclination  backwards,  though  it  does  not  pass  the  mid-latei'al  line  of 
he  body,  and  there  is  a  general  look  of  helplessness  about  the  part.  Some- 
imes  the  arm  is  swollen  from  pressure  upon  the  axillary  vein  ;  or  the  radial 
)ulse  cannot  be  felt ;  or  again 

here  is  intense  pain  down  some  / 
f  the  branches  of  the  brachial  4 
)lexus.  M, 

If,  in  oi'der  to  compare  the 
wo  sides  together  more  accu-  ^■ 
ately,  measurements  are  taken,        ^-.-Tj- ■    '       '  '     '  v-"- 
he  results  vary  according  to  ^ 
he  kind  of  dislocation  :  in  the      :  "  :    •     •  ' 
ubglenoid,  owing  to  the  head     ;  /I  ■  V 
f  the  bone  lying  below  its  nor-     ■  *v        i  ■  • 

aal  level,  there  is  lengthening  k 
nth  marked  abduction  (mainly  (f 
iue  to  the  coraco-humeral  band,  '= 
lut    partly   perhaps    to    the  ,   ,  ^-■■- 

Ln;scles);  in  the  subcoracoidthe  , 
bduction  is  less  and  there  is  / 
0  certain  alteration  in  length  ; 
nd    in    the    subclavicular,    in         Fig.  19o.-Subcoraeoia  dislocation  of  humerus. 

^hich  the  head  of  the  bone  is 

arried  far  inwards,  the  arm  points  outwards  and  is  greatly  shortened.  One 
measurement,  however,  that  is  always  increased  is  the  vertical  cn-cumference 
f  the  shoulder,  taken  round  the  acromion  and  the  axilla. 
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These  results  are  next  to  be  confirmed  by  palpation.  Under  the  acro- 
mion there  is  a  great  depression  ;  the  finger  cannot  be  made  to  touch  the 
glenoid  fossa,  owing  to  the  deltoid  and  the  external  rotator  muscles  that  cover 
it,  but  it  seems  to  sink  right  in.  In  the  subclavicular  form  the  head  of  the 
humerus  projects  ia  such  a  way  as  to  strike  the  eye  at  once ;  in  the  subcora- 
coid  it  is  not  so  prominent  as  this,  but  it  always  obliterates  the  natural 
hollow  beneath  the  clavicle,  and  in  addition  can  easily  be  felt  by  pressing  the 
fingers  upwards  into  the  axilla.  In  the  subglenoid  this  is  plainer  still :  the  head 
of  the  bone  lies  lower  down ;  there  is  a  hollow  between  it  and  the  coracoid 
and  the  anterior  fold  of  the  axilla  is  less  prominent,  owing  to  the  drawing 
downwards  of  the  pectoralis  major.  I  have  only  seen  two  examples  of  dislo- 
cation backwards,  but  in  neither  was  there  any  difficulty  in  making  out  the 
exact  position  of  the  head. 

Finally,  any  doubt  may  be  set  at  rest  at  once  by  manipulation.  Voluntary 
movement  is  almost  out  of  the  question  ;  passive  movement,  though  more 
free,  is  very  painful,  and  definitely  limited.  The  head  of  the  bone  rotates- 
easily  in  its  new  situation,  though  not  so  freely  as  when  in  the  glenoid  fossa  ; 
abduction  to  a  certain  extent  is  possible  still ;  but  adduction,  so  as  to  make 
the  elbow  touch  the  side,  especially  when  the  fingers  are  laid  upon  the  oppo- 
site shoulder,  is  absolutely  impossible  in  all  forms  of  dislocation — the  shape 
of  the  thorax  is  such  that  it  cannot  be  done.  This  and  the  vertical  measure- 
ment round  the  axilla  are  almost  conclusive. 

The  diagnosis  of  dislocation  has  to  be  made  from  : 

1.  Fracture  of  the  neck  of  the  scapula,  in  which  the  glenoid  fossa  and 
the  coracoid  process  are  separated  from  the  rest  of  the  bone,  carrying  the  arm 
with  them. 

2.  Fracture  of  the  anatomical  neck  of  the  humerus. 

3.  Fracture  of  the  surgical  neck. 

4.  Separation  of  the  great  tuberosity,  in  which  the  head  of  the  bone  is 
always  dragged  forwards  by  the  other  muscles,  until  it  rests  upon  the  anterior 
margin  of  the  glenoid  cavity,  but  within  the  capsule. 

5.  Paralysis  of  the  muscles  passing  from  the  trunk  to  the  arm,  with  con- 
sequent dropping  of  the  head  of  the  bone,  until  a  great  hollow  makes  its 
appearance  beneath  the  acromion.  This  may  occur  in  adults,  but  is  more 
common  in  new-born  infants,  from  the  pressure  of  forceps  in  delivery. 

^  In  all  of  these  however,  instead  of  rigidity  and  immobihty,  passive  motion 
IS  unduly  free,  and  the  elbow  can  be  made  to  touch  the  side  with  ease ;  in- 
deed, it  generally  is  already  in  contact  with  it.  This  is  especially  true  of 
separation  of  the  great  tuberosity,  where  the  difficulty  is  often  a  very  real 
one.  In  all  the  other  fractures  crepitus  can  easily  be  made  out,  unless  they 
are  either  impacted  or  already  in  part  united. 

Treatment.— Immediately  after  the  accident,  or  in  a  moderately  recent 
case,  when  the  muscles  are  relaxed  by  an  anfesthetic,  the  only  difficulty  is  the 
mechanical  one.  The  head,  for  example,  no  longer  corresponds  to  the  rent  in 
the  capsule,  or  it  is  fixed  by  the  tension  of  some  of  the  ligaments.  After  a 
tewhoiirs  however,  others  are  added  :  the  muscles  contract  and  become  rigid  ; 
later  still  they  undergo  fibroid  degeneration  ;  adhesions  form  between  sur- 
rounding st-:uctures  ;  the  lymph  that  has  been  thrown  out  becomes  organised ; 
tne  rent  m  the  capsule  is  repaired,  and  sometimes  even  the  glenoid  fossa  is 
filled  m.  ° 

Reduction  is  effected  partly  by  the  aid  of  the  coraco-humeral  band,  which 


DISLOCATIONS  OP  THE  HUMERUS 


571 


now  runs  downwards  and  inwards  from  the  base  of  the  coracoid  to  the  tu- 
berosities, partly  by  the  tension  of  the  short  external  rotator  muscles  and  the 


6.  19,).  A  similar  dislocation,  showing  the  effects  of  rotation  outwards,  abduction,  and 
traction  backwards.    The  head  is  just  passing  over  the  anterior  edge  of  the  glenoid. 


posterior  portion  of  the  capsule,  which  are  tightly  strained  across  the  glenoid 
fossa.  The  first  thing  is  to  fix  the  scapula,  which  may  be  done  by  an  assis- 
tant standing  behind  and  pressing  it  down  upon  the  thorax,  while  his  fingers 
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help  to  manipulate  the  head  of  the  hone.  This  lies  underneath  the  sub- 
scapularis  or  in  its  substance,  suspended  as  it  were  by  the  muscles  and  liga- 


Fig.  196.  — Eotation  outwards,  to  be  followed  by  abduction. 


Fig.  197. —Circumduction  of  elbow,  after  rotation. 


ments  attached  to  the  great  tuberosity,  and  fixed  firmly  against  the  projecting 
anterior  hp  of  the  glenoid  fossa  (fig.  194). 
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In  many  cases  it  may  be  released  at  once  by  rotation  outwards,  or  rotation 
combined  with  traction.  If  the  elbow  (which  is  already  flexed  owing  to  ten- 
sion on  the  biceps)  is  pressed  firmly  into  the  side,  and  then  the  forearm  rotated 
outwards  as  far  as  it  can  go,  the  outer  and  posterior  portions  of  the  capsule, 
which  are  strained  tightly  against  the  glenoid  fossa,  are  lifted  away  from  it 
by  the  great  tuberosity  ;  the  edges  of  the  rent  are  held  apart  ;  and,  if  the 
opening  is  high  up,  as  in  most  cases  of  subcoracoid  dislocation,  the  head  of 
the  bone  is  fixed  between  the  upper  and  lower  parts  of  the  capsule  (both  of 
which  are  still  tense)  on  the  anterior  lip  of  the  glenoid  fossa,  close  to  the 
spot  at  which  it  burst  through  (fig.  195).  Sometimes  then  a  little  outward 
pressure  from  the  axilla  or  backward  traction  from  the  elbow  is  sufficient  to 
make  it  describe  the  arc  of  a  circle,  of  which  the  upper  untorn  portion  of  the 
capsule  is  the  radius,  and  it  slips  at  once  over  the  edge  into  its  socket.  A 
greater  amount  of  force  may  be  obtained  by  pulling  the  upper  part  of  the 
humerus  outwards,  while  the  elbow  is  drawn  across  the  front  of  the  chest. 

If  this  does  not  succeed,  further  manipulation  must  be  tried  :  the  forearm 
must  still  be  kept  flexed  and  rotated  out  as  far  as  it  will  go,  but  the  elbow 
must  now  be  brought  forwards  until  the  arm  is  horizontal  (fig.  19G).  By  this 
the  upper  part  of  the  capsule  is  relaxed,  as  Avell  as  the  external  rotator  muscles, 
and  the  only  portion  left  tense  is  the  lower  and  posterior  :  this  fixes  the  neck 
of  the  humerus  and  prevents  the  head  from  moving  farther  forwards.  If 
now  the  forearm  is  circumducted  inwards,  so  that  the  fingers  touch  the  other 
shoulder,  the  head  of  the  bone  is  forced  to  move  in  the  opposite  direction  and 
can  hardly  fail  to  be  carried 
into  its  socket  (fig.  197). 
It  is  essential,  however, 
that  the  movements  should 
be  carried  out  slowly  and 
deliberately  and  to  their 
full  extent. 

Inward  rotation  from 
the  first  is  simpler  still, 
and  is  more  successful 
when  the  rent  in  the 
capsule  is  low  down,  as 
in  the  subglenoid  form. 
The  position  of  the  patient 
is  the  same ;  the  same 
precaution  must  be  taken 
with  regard  to  the  elbow 
and  the  shoulder ;  then 
the  arm  is  a  little  ab- 
ducted, drawn  down  to 
release  the  head  from  the 
fibres  of  the  muscle  that 
surround  it,  and  rotated 
in  (fig.  198).  The  cora- 
co-humeral  band  and  the 
short  external  rotators  are  stretched  as  tightly  as  they  can  be,  and  the  head 
of  the  bone  travels  round  the  inner  margin  of  the  glenoid  fossa  until  it  is 
compelled  to  rise  over  the  edge.    Drawmg  the  lower  end  of  the  humerus 


Fig.  198.— Forced  rotation  inwiu-Js,  tightening  up  the 
short  external  rotators  and  the  untorn  parts  ot  the 
capsule. 
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across  the  body,  while  the  upper  part  is  either  being  pulled  or  pressed  outwards 
at  the  same  time,  is  of  great  assistance. 

If  manipulation  and  rotation  both  fail  (and  even  when  the  patient  is 
imder  an  anaesthetic,  they  will  do  so  sometimes,  either  because  of  the  peculiar 
position  of  the  rent  in  the  capsule,  or  from  the  changes  that  occur  when  the 
case  is  left  to  itself)  extension  must  be  tried.  The  most  successful  of  all 
methods  is  by  means  of  the  heel  in  the  axilla.  The  patient  is  directed  to  lie 
down  upon  a  low  couch,  close  to  the  edge ;  the  surgeon  (having  first 


Fig.  199. — Kecluction  of  dislocation  by  heel  in  the  axilla. 

removed  his  boot)  seats  himself  on  the  edge  on  the  same  side  as  the  dislo- 
cated arm,  facing  the  patient ;  he  then  takes  hold  of  the  Hmb  by  the  wrist, 
and  placing  his  heel  (not  the  sole)  well  up  in  the  axilla,  so  that  it  comes  in 
contact  with  the  axillary  border  of  the  scapula,  proceeds  to  make  traction  upon 
the  Hmb  in  its  abnormal  direction,  slightly  abducted,  that  is  to  say  (fig.  199). 
The  foot  acts  as  a  counter-extending  force  ;  the  heel  and  the  traction  com- 
bined fix  the  scapula  ;  and  if  the  arm  is  rotated  a  httle  or  gently  swayed  from 
side  to  side,  or  if  the  head  of  the  bone  can  be  manipulated  from  above  by  an 
assistant,  it  slips  out  at  once,  and  is  carried  up  by  the  muscles  into  the  fossa 

with  a  sudden  snap.  In  older  cases,  or 
when  the  muscles  are  relaxed  by  an  an- 
{Esthetic,  the  foot  has  to  act  the  part  of  a 
fulcrum  as  well ;  the  head  of  the  bone  is 
gradually  drawn  down  until  it  is  dis- 
engaged ;  then  the  hand  is  brought  across 
the  chest,  and  the  upper  end  of  the 
humerus  is  levered  outwards  in  the  direc- 
tion of  its  socket. 

A  greater  amount  of  force  may  be  ob- 
tained by  means  of  a  jack-towel  made 
into  a  clove-hitch.    A  wet  bandage  must 
Fig.  200.— Clove-hitch.  first  be  placed  round  the  arm  to  protect 

the  skin  as  well  as  to  prevent  the  towel 
slipping ;  the  clove-hitch  is  adjusted  above  the  elbow ;  and  the  loop  of  the 
towel^  passed  over  one  shoulder  of  the  operator  and  under  the  other  arm  ; 
by  this  means  he  can  bring  into  play  the  extensor  muscles  of  the  back  and 
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at  the  same  time  leave  his  hands  free  to  grasp  the  wrist  and  aid  in  reduction 
by  rotating  and  abducting  the  arm.  In  cases  of  still  longer  standing,  in 
which  rotation  has  failed,  and  it  is  considered  advisable  to  make  further  trial, 
the  pulleys  may  be  adjusted  to  the  arm  above  the  elbow  in  the  manner  already 
described. 

The  same  result  is  aimed  at  by  means  of  the  knee  in  the  axilla  (Astley 
Cooper's  method),  but  it  is  not  so  successful :  the  patient  is  seated  on  a  low 
chair ;  the  surgeon  stands  behind,  and  resting  his  foot  upon  the  edge  of  the 
chair  places  his  knee  in  the  axilla  ;  then,  grasping  the  arm  above  the  elbow 
with  one  hand,  and  pressing  down  upon  the  acromion  with  the  other,  he 
makes  traction  downwards,  and  at  the  same  time,  by  raising  his  foot  upon 
his  toes,  forces  the  neck  of  the  humerus  outwards,  thus  combining  traction 
and  abduction  with  leverage. 

One  other  method,  that  of  hyper-abduction,  must  be  mentioned,  as  the 
principle  upon  which  it  is  conducted  is  rather  different,  and  it  sometimes 
succeeds  when  others  fail.    The  arm  is  raised  from  the  side,  and  abducted 


Fig.  201.— Reduction  of  dislocation  by  upward  traction. 


imtil  it  is  in  a  line  with  the  patient's  body  ;  the  deltoid  and  the  untorn  part 
of  the  capsule  are  relaxed  ;  the  acromio-clavicular  arch  is  made  use  of  as  a 
fulcrum,  and  the  head  of  the  bone  is  first  of  all  pulled  downwards,  and  then, 
as  the  scapula  shifts,  pulled  out  at  right  angles  to  the  glenoid  fossa,  until  it 
is  sufficiently  released  to  ride  over  its  edge.  It  may  he  carried  out  in  various 
ways.  The  patient  may  be  seated  on  the  floor,  and  the  surgeon  stand  on  a 
chair  over  him  ;  or  he  may  be  lying  down  on  a  sofa,  near  the  edge,  so  that 
nothing  can  impede  the  upward  movement  of  the  arm  (fig.  201) ;  and  counter- 
extension  may  be  effected,  either  by  making  a  slit  in  a  towel,  passing  the  arm 
through  it,  and  then  giving  it  to  someone  else  to  hold  on  the  opposite  side  of 
the  patient,  so  that  the  scapula  is  pulled  down  upon  the  thorax— or  by  the 
surgeon  himself  pressing  his  foot  or  his  hand  down  upon  the  shoulder  Irom 
above  and  behind  while  making  extension  upon  the  arm.  It  is  scarcely 
advisable  for  dislocations  of  long  standing  until  other  measures  have  been  tried 
and  failed,  as,  owing  to  the  extent  of  movement  of  the  head  of  the  bone,  it 
must  expose  the  axillary  vessels  to  a  certain  amount  of  risk. 

After  reduction  has  been  effected  the  axilla  must  be  dusted  over  with 
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oxide  of  zinc  powder  and  carefully  padded  with  cotton  wool,  partly  to  prevent- 
any  forward  displacement  of  the  arm,  which  might  occur  from  the  injury 
sustained  by  the  muscles  attached  to  the  great  tuberosity,  partly  to  assist  by 
its  pressure  in  the  absorption  of  the  exudation  that  is  thrown  out.  Then 
the  arm  must  be  bandaged  to  the  side.  Passive  motion  should  be  com- 
menced not  later  than  the  end  of  the  first  week  :  if  carefully  carried  out 
there  is  no  risk  of  causing  re-dislocation ;  and  it  is  the  best  method  for 
checking  the  stiffness  that  is  liable  to  occur  from  confinement  of  the  joint. 
Whether  the  limb  after  that  period  should  be  merely  carried  in  a  sling,  or 
should  each  time  be  secured  by  bandages  again,  must  depend  upon  the 
patient  and  the  amount  of  care  he  will  take  of  himself.  Active  movement 
should  certainly  not  be  allowed  for  three  weeks,  and  no  overhand  movement 
for  a  much  longer  period. 


Unreduced  Dislocations 

Dislocations  of  the  humerus  are  very  frequently  neglected  or  overlooked, 
and  it  is  by  no  means  uncommon  for  the  patient  to  apply  for  treatment  for 
the  first  time  months  after  the  accident.  The  question  then  arises  whether 
an  attempt  should  be  made  to  effect  reduction,  or  whether  it  would  not  be 
better  merely  to  break  down  the  adhesions,  and,  by  means  of  exercise  and 
passive  motion,  encourage  as  far  as  possible  the  formation  of  a  new  joint. 
The  time  that  has  elapsed  is  of  course  the  most  important  element,  but  it  is 
not  the  only  one — the  age  of  the  patient  and  the  usefulness  of  the  arm  have 
to  be  considered.  Up  to  four  months  success  is  common,  and  may  be  looked 
for,  and  the  arm  generally  recovers  ;  but  many  instances  of  failure,  more  or 
less  complete,  after  much  shorter  periods  than  that,  have  been  recorded. 
After  four  months  it  becomes  more  and  more  doubtful  each  day,  although 
cases  have  succeeded  after  as  long  as  two  years.  The  best  guide  probably 
is  the  amount  of  pain  the  patient  suffers  :  if  it  is  severe — and  sometimes  it 
is  so  bad  as  to  justify  excision  of  the  head  of  the  humerus— the  hmb  is  sure 
to  be  kept  at  rest,  and  will  become  completely  stiff;  if,  on  the  other  hand, 
movement  is  already  free  and  painless,  and  the  part  is  fairly  useful,  it  is 
certainly  not  advisable  to  try  too  much.  The  patient  may  be  placed  under 
an  anfEsthetic,  the  head  of  the  humerus  rotated  from  side  to  side,  and  the 
various  methods  of  manipulation  practised,  with  the  prospect,  even  if  reduc- 
tion is  not  effected,  of  materially  improving  the  use  of  the  part  ;  but  if,  after 
this  has  had  a  fair  trial,  the  head  of  the  bone  shows  no  inclination  to  return, 
it  is  doubtful  whether  much  improvement  is  likely  to  result  from  the  use  of 
the  pulleys. 

Complications.— Dislocations  of  the  shoulder  are  always  attended  by 
bruising  and  laceration  of  the  surrounding  structures  ;  but,  unless  the  injury 
is  very  extensive  or  involves  some  part  that  usually  escapes,  it  ought  not  to 
rank  as  a  comphcation.  Extravasation  of  blood  into  the  axilla,  for  example, 
rarely  deserves  to  be  counted  as  one,  though  sometimes,  owing  to  the  number 
of  small  vessels  torn  across  and  the  loose  spaces  in  the  cellular  tissue,  it  is 
very  considerable  in  amount  ;  but  occasionally  the  axillary  artery  gives  way, 
or,  what  is  equally  grave,  one  of  its  large  branches  is  torn  off  from  it,  and  an 
arterial  hajmatoma  of  the  most  serious  description  forms  at  once.  The 
axilla  becomes  distended  to  its  utmost ;  the  pulse  at  the  wrist  ceases ;  the 
arm  becomes  oedematous  and  cold;  and  the  patient  falls  into  a  state  of 
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collapse.  In  such  a  case  there  is  no  alternative  :  the  subclavian  must  be 
compressed ;  the  axilla  opened ;  the  blood  turned  out ;  and  the  artery  tied 
above  and  below  the  seat  of  injury.  Only  when  the  swelling  ceases  to 
increase,  while  the  arm  still  retains  its  warmth  and  feeling,  is  it  admissible 
to  wait.  Possibly,  when  this  is  the  case,  the  swelling  has  become  accidentally 
circ^^mscribed,  and  an  aneurysm  will  form,  which  can  be  dealt  with  later  on  ; 
or  the  opening  in  the  artery  has  become  temporarily  blocked  by  a  coagulum, 
which  may  not  give  way  again,  although  it  nearly  always  does.  At  any  rate, 
in  such  circumstances  there  is  no  need  to  proceed  at  once  to  such  a  serious 
operation,  although  the  case  must  be  very  carefully  watched.  Ligature  of 
the  subclavian,  if  the  swelling  is  diffuse,  will  not  check  the  hajmorrhage  and 
may  cause  gangrene. 

It  is  more  common  for  the  artery  to  be  bruised  by  the  head  of  the  bone, 
but  this  rarely  leads  to  anything  more  serious  than  a  temporary  cessation  of 
the  pulse.  Sometimes,  however,  a  thrombus  forms,  probably  from  the 
injury  to  the  inner  coat,  and  the  artery  is  permanently  closed ;  and  occa- 
sionally an  aneurysm  develops  later  on.  In  a  few  instances  the  vein  has 
been  ruptured  as  well. 

The  brachial  i)lcxus,  owing  to  its  strength,  nearly  always  escapes  ;  but 
there  is  very  often  intense  pain  down  some  of  the  nerves  from  the  pressure 
of  the  head  of  the  humerus ;  and  sometimes,  probably  from  the  same  cause, 
this  is  followed  by  loss  of  power.  It  rarely,  however,  persists  for  any  length 
of  time.  The  circicmflex  nerve  is  not  so  fortunate.  Atrophy  of  the  deltoid 
is  not  uncommon  after  dislocations,  and  though  in  many  instances  it  is  the 
■esult  of  rheumatoid  arthritis,  setting  in  after  the  accident,  sometimes  at 
least  it  is  due  to  the  bruising  or  tearing  this  nerve  has  sustained. 

The  effect  on  tlte  muscles  has  been  already  mentioned :  the  short 
external  rotators  suffer  the  most ;  sometimes  they  are  completely  torn 
across,  or  what  is  equally  serious,  drag  away  with  them  the  great  tuberosity. 
The  others  may  be  badly  bruised,  but  there  is  seldom  any  graver  injury  ; 
even  the  long  tendon  of  the  biceps,  though  it  is  subjected  to  a  considerable 
strain,  is  very  rarely  torn  or  displaced. 

Fracture  of  the  surgical  neck,  whether  it  is  the  result  of  the  origmal 
accident  (the  force  continuing  to  act  after  the  dislocation  has  been  produced) 
or  is  due  to  attempts  at  reduction,  is  a  most  serious  complication.  In  the 
former  case  the  patient  must  be  placed  under  an  anfesthetic,  and  every  effort 
made  to  manipulate  the  bone  back  into  its  socket :  in  the  latter,  it  is 
probably  best  to  push  the  upper  end  of  the  shaft  into  the  glenoid  fossa,  and 
try  to  estabhsh  a  false  joint.  Fracture  of  the  lip  of  the^  glenoid  cavity 
sometimes  occurs,  and,  like  separation  of  the  greater  tuberosity,  is  nnportant, 
as  it  tends  to  impair  the  security  of  the  joint  after  reduction. 

These  complications  occur  much  more  frequently  from  trying  to  reduce 
lislocations  of  long  standing.  Even  when  the  attempt  succeeds  without 
much  manipulation,  the  cellular  tissue  is  bruised  and  torn,  the  adhesions 
Jroken  down,  and  the  muscles  lacerated  to  such  an  extent  that,  especially 
f  pulleys  have  been  used,  it  is  not  uncommon  to  find  the  side  of  the  chest 
lud  the  axilla  black  and  blue  for  weeks  afterwards.  But  worse  conse- 
luences  than  these  have  often  happened.  The  bone,  for  example,  has 
leen  broken  many  times,  especially  at  the  surgical  neck;  it  becomes 
itrophied  to  a  certain  extent  from  disuse,  and  as  soon  as  any  leverage  is  put 
'pon  it,  it  gives  way  at  its  weakest  part.    The  artery  has  been  torn,  aad 
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thougli  on  a  few  occasions  this  has  been  the  result  of  excessive  violence,  it- 
has  happened  to  the  most  careful  surgeons  from  mere  manipulation.  It  is. 
probably  due  to  adhesions  having  formed  between  it  and  the  head  of  the  bone, 
so  that,  when  the  latter  is  moved  to  a  very  slight  degree,  the  whole  of  the- 
tension  falls  on  a  limited  portion  of  the  wall  of  the  vessel.  The  same  thing 
has  happened  to  the  vein :  the  brachial  plexus  has  been  torn  out  from  the: 
spinal  cord  ;  the  ribs  have  been  broken  ;  the  soft  parts  hopelessly  damaged  ; 
and  even  the  arm  itself  has  been  torn  off. 

Compound  dislocations  are  very  rare,  and  the  treatment  must  be  guided  by 
the  amount  of  injury  sustained  by  the  soft  structures  round  the  joint ;  unless; 
these  are  very  extensively  hurt,  the  dislocation  should  be  reduced  and  an 
attempt  made  to  save  the  limb. 


Dislocations  at  the  Elbow-Joint 


Under  this  are  included  dislocations  of  the  ulna  and  radius  together,  of 
either  of  the  two  by  itself  and  of  the  two  separately,  the  one  being  driven 
forwards  and  the  other  backwards.  Of  these  the  first  named  and  dislocation 
of  the  radius  by  itself  are  common,  the  others  are  very  rare.  They  may  occur 
at  all  ages,  but,  owing  to  the  smooth  and  rounded  shape  of  the  articular 
surfaces  in  childhood,  they  are  much  more  frequently  met  with  at  this  period 
than  in  any  other.  All  the  processes,  especially  the  coronoid  at  that  time- 
of  life,  are  low  and  cartilaginous  ;  the  depressions  are  not  deep  or  well-defined  ; 
and  the  head  of  the  radius  is  not  only  smaller  in  proportion  to  the  shaft,  but. 
is  not  marked  off  from  it  so  distinctly  as  it  is  in  later  years. 

Dislocation  of  Badius  and  Ulna  together 
This  may  be  complete  or  incomplete,  that  is  to  say,  the  two  bones  may 
either  have  lost  all  relation  to  the  lower  end  of  the  humerus,  or  they  may 

still  be  to  a  certain  extent  in  contact, 
with  it,  and  it  may  take  place  in  any  one 
of  the  four  directions,  backwards  (fig. 
202),  forwards,  outwards,  or  inwards  ; 
or  it  may  be  diagonal,  backwards  and 
outwards,  or  backwards  and  inwards. 
Of  these  the  dislocations  backwards, 
and  backwards  and  outwards,  are  the  twO' 
most  common  ;  the  others  are  very  rare, 
the  prominence  of  the  olecranon  pre- 
vents one,  the  direction  and  shape  of  the 
trochlear  surface  of  the  humerus  prevents 
\r,         ;i-     i-  another,  and  complete  lateral  dislocation 

meitnerdn-ection  can  hardly  take  place  without  the  injury  becoming  compound. 
Iin^^^^lf  ^j^^i'ies  are  nearly  always  the  result  of  a  fall  upon  the 

M  Ti  ''^  ^PPlie<^  to  the  elbow  itself,  but  the  way  m 

due  to        ""''f  ^''■P'^''^'^'"^  always  the  same.    In  many  cases  they  are 

^i,vfn..°  f'^n  ^  1  ■  olecranon  is  pressed  against  the  posterior 

the  stia  f  i/'^™^^^"^'  a^<^  forms  the  fixed  point ;  then,  if  the  force  continues, 
bpina  J?^  anterior  ligament,  the  biceps  and  brachialis  anticus 

is  semr  i'l  °'  unawares  ;  the  sigmoid  cavity  of  the  uMa 

separated  from  the  trochlea,  and  the  two  bones  are  carried  together, 


Fig.  2u^.— Dislocation  of  bones  of 
forearm  (back). 
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behind  the  humerus,  until  the  coronoid  process  passes  the  centre  of  the 
articular  surface.  If  it  is  carried  right  up  to  the  olecranon  fossa  (it  cannot 
lodge  in  it  so  long  as  the  radio-ulnar  ligaments  are  intact),  the  dislocation  is 
complete  ;  if  it  falls  short  of  this  it  is  incomplete. 

Dislocation  backwards  and  outwards  (which  corresponds  very  nearly  to 
that  described  by  Malgaigne  as  '  incomplete  backwards  ')  can  also  be  produced 
by  over-extension.  In  a  fall  upon  the  hand  the  arm  forms  a  rigid  bar  between 
the  resistance  in  front  and  the  momentum  of  the  body  behmd ;  if,  at  the 
moment  that  the  bones  are  separating  and  the  ulna  slipping  behind  the 
humerus,  the  elbow  bends  a  little  to  one  side,  the  strain  falls  upon  one  of  the 
lateral  ligaments  more  than  on  the  other,  and  the  displacement  becomes 
diagonal,  nearly  always  backwards  and  outwards. 

In  many  mstances,  however,  leaving  dislocation  forwards  and  directly 
outwards  altogether  on  one  side,  over-extension  never  takes  place.  The 
primary  displacement  is  due  either  to  lateral  bending  or  to  rotation  inwards, 
and  when  the  coronoid  process  has  in  this  way  been  shifted  from  its  position 
in  front  of  the  trochlea,  the  bones  are  carried  upwards  and  backwards  by  the 
muscles.  This  is  easily  accomplished  in  children.  The  hand  is  fixed  by 
the  momentum  of  the  fall,  the  inner  side  of  the  forearm  or  elbow  comes  into 
contact  with  the  ground,  the  internal  lateral  ligament  tears  across,  or  the 
internal  epicondyle  gives  way,  either  from  direct  violence  or  because  it  is 
unequal  to  the  strain,  the  sigmoid  cavity  is  separated  slightly  from  the 
trochlea,  and  the  ulna  is  dragged  upwards  and  backwards.  The  amount  of 
lateral  displacement  depends  upon  the  degree  of  force  appUed  to  the  side  of 
the  elbow ;  I  have  known  pure  outward  dislocation  (incomplete)  caused  in 
I  this  way  even  in  an  adult ;  more  often  it  is  backwards  and  outwards,  and 
occasionally  it  is  directly  backwards. 

Dislocation  inwards  and  complete  dislocation  outwards  (in  which  the  ulna 
as  well  as  the  radius  is  carried  to  the  outer  side  of  the  capitellum)  can  only 
be  produced  by  a  very  great  degree  of  violence  applied  directly  to  the  joint. 
Dislocation  of  both  bones  forwards,  so  that  the  olecranon  rests  against  the 
anterior  surface  of  the  humerus,  has  been  caused  on  several  occasions  by  a  blow 
on  the  back  of  the  joint  when  in  a  position  of  extreme  flexion. 

Symptoms  and  Diagnosis.— In  adults  it  is  generally  easy  to  say  whether 
there  is  a  dislocation,  though  it  may  be  very  difticult  to  determine  the  exact 
extent  of  the  injury  ;  in  children,  on  the  other  hand,  it  is  often  impossible  to 
come  to  a  conclusion  without  a  prolonged  examination  under  an  ana}sthetic. 
The  injury  is  frequently  complicated  by  fracture  or  by  separation  of  the 
epiphyses  ;  the  bony  prominences  are  not  well  defined  or  easily  felt,  and  the 
part  becomes  so  swollen  in  the  course  of  a  few  minutes  that  accurate 
measurements  are  almost  out  of  the  question. 

Dislocation  backwards  is  the  most  characteristic  :  the  forearm  is  flexed 
ahnost  to  a  right  angle  and  shortened,  the  hand  is  generally  supinated  (it  may 
be  pronated),  the  tip  of  the  olecranon  stands  out  behind,  and  the  triceps  runs 
down  towards  it,  leaving  a  well-marked  hollow  on  either  side  ;  while  in  front, 
especially  if  the  arm  is  slightly  extended,  the  lower  end  of  the  humerus  pro- 
jects beneath  the  skin,  filling  up  the  hollow  of  the  elbow.  Active  movement 
is  out  of  the  question,  passive  is  very  much  restricted,  and  any  attempt  causes 
severe  pain.  But  the  most  important  test  is  the  relative  position  of  the  bony 
prominences  :  when  the  elbow  is  at  a  right  angle  a  line  drawn  horizontally 
from  one  epicondyle  to  the  other  Hes  above  the  tip  of  the  olecranon  ;  the  head 
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of  tlie  radius  can  be  felt  and  can  be  made  to  rotate  about  half  an  inch  in  front 
of  the  external  condyle,  and  the  olecranon  fossa  can  be  clearly  made  out.  In 
dislocation — not  only  in  dislocation  backwards — this  is  all  changed,  the  rela- 
tions are  no  longer  the  same,  and  they  are  altered  to  such  an  extent  that  even 
when  the  swelling  around  ihe  joint  is  extreme  some  essential  difference  can 
always  be  made  out. 

Dislocation  backwards  and  outwards  is  more  difficult,  as  all  the  signs  are 
much  less  distinct.  The  position  of  the  forearm  is  the  same,  but  there  is  not  so 
much  shortening ;  the  deformity  is  less  ;  the  head  of  the  radius,  instead  of  being 
clearly  felt  behind  the  external  condyle,  is  partly  concealed  by  it ;  the  olecranon 
is  scarcely  more  prominent  than  natural,  as  the  sigmoid  cavity  embraces  the 
capitellum  to  some  extent,  and  it  is  hardly  raised  at  all  ;  passive  motion  is 
much  more  free  ;  even  a  certain  amount  of  active  extension  is  possible  ;  the 
external  condyle  and  the  external  lateral  ligament  are  unhurt,  though  the 
hollow  behind  is  filled  up,  and  the  internal  epicondyle  is  very  often  not  so 
prominent  as  might  be  expected,  as  it  is  frequently  either  torn  away  or 
knocked  off,  and  is  partly  buried  behind  the  trochlea,  partly  concealed  by  the 
extravasation. 

In  the  other  forms  of  dislocation  the  deformity  is  so  conspicuous  that  it 
can  scarcely  fail  to  be  recognised  at  once. 

The  diagnosis  has  to  be  made  from  supra-condyloid  and  condyloid 
fracture,  separation  of  the  lower  epiphysis  of  the  humerus,  wholly  or  in  part, 
displacement  backwards  with  fracture  of  the  coronoid  process,  and  effusion 
into  the  bursa  behind  the  olecranon,  which  occasionally  causes  a  deformity 
.  something  like  that  of  a  dislocation. 

The  first  named  presents  but  httle  difficulty.  It  is  true  there  is  a  pro- 
minence in  front  of  the  bend  of  the  elbow,  caused  by  the  lower  end  of  the 
upper  fragment,  and  another  behind,  from  the  olecranon  being  carried  back- 
wards ;  but  the  former  is  always  sharp  and  angular,  not  rounded  like  the 
articular  surface  of  the  humerus,  and  they  can  both  be  made  to  disappear 
and  reappear  by  making  or  relaxing  extension.  Moreover,  instead  of  the 
joint  being  rigid,  there  is  undue  mobility,  the  weight  of  the  forearm  causing 
it  to  drop  at  once ;  crepitus  can  usually  be  made  out,  and  what  is  most 
important  of  all,  the  head  of  the  radius  and  the  olecranon  preserve  strictly 
their  normal  relation  to  the  two  condyles.  The  same  may  be  said,  with  slight 
modification,  of  separation  of  either  condyle  ;  but  in  children,  if  the  outer  part 
of  the  lower  epiphysis  of  the  humerus  is  detached  from  the  shaft,  leading 
the  internal  condyle  unhurt,  the  difficulty  of  diagnosis  is  often  very  serious. 
Crepitus  is  absent,  or  there  is  only  that  soft  variety  which  may  be  easily 
imitated  in  a  dislocation  ;  the  swelling  may  be  so  great  as  to  keep  the  jomt 
rigid;  the  bony  prominences  are  almost  obscured  ;  and  unless  great  care  is 
taken  it  is  very  easy  to  be  deceived  by  the  position  of  the  olecranon,  as,  owing 
to  its  retaining  its  connection  with  the  external  part  of  the  joint,  it  does  not 
materially  alter  its  relation  to  the  hne  joining  the  two  epicondyles.  Both 
kinds  of  accident  are  of  frequent  occurrence,  and  as  it  is  absolutely  essential 
to  form  an  accurate  diagnosis,  there  should  be  no  hesitation  in  giving  an 
anajsthetic  in  order  to  make  the  examination  as  thorough  as  possible.  If  the 
displacement  is  not  corrected,  or  if  the  olecranon  fossa  becomes  partly  filled 
up,  the  range  of  movement  is  seriously  interfered  with.  I  have  known  the 
same  difficulty  occur  in  adults  when  the  external  condyle  of  the  humerus  was 
detached  from  the  shaft,  carrying  the  bones  of  the  forearm  with  it. 
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Fracture  of  the  coronoid  process  is  a  very  rare  complication,  but  may 
be  suspected  if,  wlien  the  dislocation  has  been  reduced,  it  returns  again  at  once. 

Treatment. — The  chief  obstacles  are  the  tension  of  the  muscles  and  the 
position  of  the  coronoid  process  which  catches  behind  the  humerus.  The 
former  may  of  course  be  relaxed  at  once  by  an  anfesthetic,  but  this  is  seldom 
necessary.  In  many  instances,  all  that  is  required  is  to  fix  the  humerus, 
pressing  it  somewhat  backwards,  and  make  slight  traction  upon  the  forearm 
in  the  extended  position  ;  the  coronoid  readily  slips  over  the  smooth  cartila 
ginous  surface,  and  the  bones  return  at  once  with  a  jerk.  If  this  does  not  suc- 
ceed, a  slight  degree  of  over-extension  will  probably  disengage  it.  Dislocation 
outwards,  and  outwards  and  backwards,  may  be  reduced  in  the  same  way ; 
the  obstacles  are  the  same.  The  lateral  displacement,  however,  if  strongly 
marked,  should  be  corrected  first ;  in  one  instance  it  is  recorded  that, 
owing  to  the  soft  structures  catching  behind  the  condyle,  reduction  was 
impossible. 

The  plan  ordinarily  described  as  Sir  Astley  Cooper's  hardly  ever  fails, 
but  it  is  open  to  some  objections.  According  to  his  description,  the  patient 
is  seated  on  a  low  chair,  and  the  surgeon,  placing  his  knee  on  the  inner 
side  of  the  elbow-joint,  in  the  bend,  takes  hold  of  the  wrist  and  flexes  the 
arm.  At  the  same  time  he  presses  upon  the  radius  and  ulna  with  his  knee, 
so  as  to  separate  them  from  the  humerus  and  disengage  the  coronoid  pro- 
cess ;  while  this  pressure  is  sustained  by  the  knee,  the  arm  is  to  be  forcibly 
but  slowly  bent,  and  the  reduction  is  soon  effected.  The  wrist  is  at  the 
end  of  the  long  arm  of  a  lever  ;  the  knee  is  the  fulcrum  ;  and  the  olecranon 
the  short  arm.  The  resistance  to  be  overcome  is  made  up  of  the  muscles 
(on  both  sides  of  the  joint),  the  lateral  ligaments  and  the  fascia  ;  all  of  these 
structures  must  be  torn  or  stretched  sufficiently  to  allow  the  coronoid  to  slip 
under  the  humerus  while  the  arm  and  forearm  are  at  right  angles  to  each 
other.  The  method  is  very  successful ;  but  if  these  structures  are  not  already 
torn,  they  must  give  way,  owing  to  the  force  that  is  used. 

The  after-treatment  is  very  simple. 
There  is  no  fear  of  recurrence,  as  in 
the  case  of  the  humerus,  unless  the 
coronoid  has  been  broken  off ;  but  the 
amount  of  extravasation  and  swelling 
is  sometimes  very  considerable ;  and, 
especially  in  children,  there  is  some 
risk  of  inflammation  setting  in.  The 
limb  should  be  placed  on  an  inside 
angular  splint,  and  cold  and  compres- 
sion applied  until  the  swelling  has 
gone  down  and  the  fear  of  inflamma- 
tion is  past.  Passive  motion  may  in 
ordinary  cases  be  commenced  at  the 
end  of  a  week;   after  that,  unless 

there  is  something  unusual,  it  is  sufficient  if  the  forearm  is  supported  ni 
a  sling.  Perfect  movement  is  generally  regained,  unless  there  has  been  a 
fracture  through  the  lower  end  of  the  humerus. 

Old  dislocations  may  be  reduced  up  to  the  end  of  three  weeks  or  a  month 
without  much  difficulty  :  after  that  it  becomes  doubtful,  and  though  reduction 
has  been  accomplished  as  late  as  four  months,  this  is  quite  the  exception 


—Unreduced  dislocation  of  elbow. 
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(fig.  203).  In  one  or  two  cases  in  -which  all  attempts  have  failed,  and  the 
position  of  the  arm  has  been  such  that  it  was  almost  useless,  the  olecranon 
has  been  sawn  through  transversely  from  behind,  the  joint  opened  up,  all 
obstructions  divided,  the  muscles  separated  from  the  condyles,  the  olecranon 
fossa  and  the  sigmoid  cavity  cleaned  out,  and  the  bone  replaced.  The 
olecranon  must  be  wired  together  and  the  limb  treated  as  after  excision  of 
the  elbow.  In  some  cases  there  has  been  distinct  improvement,  but  in  others, 
especially  those  in  which  there  was  at  the  same  time  a  fracture  through 
the  lower  end  of  the  humerus  the  gain  was  not  great ;  if  suppuration  sets  in 
bony  anchylosis  is  almost  sure  to  follow. 

Compound  dislocations  must  be  treated  in  the  same  way  as  compound 
fractures  into  the  elbow-joint.  The  question  turns  first  on  the  age  and  con- 
dition of  the  patient,  then  upon  the  extent  of  injury  to  the  soft  structures  ; 
and  the  choice  lies  between  reduction,  with  an  attempt  to  secure  primary 
union  of  the  wounds  ;  reduction  with  free  incision,  and  thorough  (very 
thorough)  drainage;  excision,  or  amputation. 

Dislocation  of  the  Ulna  by  itself 

is  a  very  unusual  occurrence,  and  is  generally  accompanied  by  partial  dis- 
placement of  the  radius.  Sometimes  the  separation  is  carried  so  far  that  the 
ligaments  connecting  the  two  bones  are  torn  completely  across,  and  one  is 
displaced  forwards  and  the  other  backwards.  This  can  only  be  produced  by 
extreme  pronation  :  the  ulna  must  be  twisted  on  its  axis  until  the  internal 
lateral  ligament  gives  way  and  the  bone  is  forced  behind  the  internal  condyle. 
The  forearm  is  held  semi-flexed,  but  completely  pronated. 

Dislocation  of  the  Baclius 
may  be  either  forwards,  backwards,  or  outwards  :  the  first  is  the  most  com- 
mon, the  last  very  rare.  In  adults  it  seldom  occurs  unless  there  is 
fracture  of  the  ulna  ;  the  force  first  breaks  this  bone,  and  then  wrenches  the 
radius  from  its  socket.  In  children  it  is  tolerably  frequent,  owing  to  the  small 
size  of  the  head,  the  absence  of  distinction  between  it  and  the  shaft,  and  the 
comparative  looseness  of  the  orbicular  ligament.  The  rent  in  the  capsule  is 
not  always  the  same :  in  adults  the  ligament  appears  generally  to  be  torn 
away  from  one  or  other  end  of  the  lesser  sigmoid  cavity ;  in  infants  and 
children,  the  head  of  the  bone  either  slips  out  from  under  it  or  is  forced 
through  it,  just  where  it  is  joined  by  the  fibres  of  the  external  lateral 
ligament.  Probably  this  serves  to  explain  the  serious  difficulty  that  is 
occasionally  met  with  in  reduction. 

Causes.— Dislocation  of  the  radius  by  itself  is  nearly  always  the  result  of 
indirect  violence— a  fall  upon  the  palm  of  the  hand  ;  but  sometimes  it  is  pro- 
duced by  pulling  upon  the  forearm  (swinging  a  child  by  the  hand,  for  instance), 
and  there  are  a  few  cases  on  record  in  which  it  has  resulted  from  force 
applied  directly  to  the  elbow,  the  external  condyle  of  the  humerus  or  the 
capitellum  being  crushed  first. 


It  IS  very  doubtful  if  it  can  be  produced  by  mere  pronation ;  if  this  is 
carried  to  its  fullest  extent  it  makes  the  head  of  bone  project  against  the 
front  of  the  capsule ;  but  before  this  gives  way,  either  the  internal  lateral 
ligament  tears  across  and  both  bones  are  dislocated  backwards,  or  the  radius 
Itself  breaks.  The  ulna  in  the  living  subject  cannot  act  as  a  lever  for  the 
radius.    It  is  possible  that  it  mav  be  effected  bv  sunination  :  but  probably 
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not  as  a  rule,  for,  if  the  hand  is  violently  supinated,  the  inferior  radio-ulnar 
^articulation  gives  way  first,  and  then  either  the  radius,  or,  in  children,  the 
lower  epiphysis  of  the  humerus.  If,  however,  forcible  lateral  bending  of  the 
.joint  (adduction  or  abduction)  is  combined  with  pronation  or  supination, 
the  orbicular  ligament  gives  way  readily,  and  the  head  of  the  bone  is 
•carried  either  forwards  or  backwards,  according  to  the  position  of  the  elbow 
at  the  moment,  and  the  direction  of  the  force.  In  a  fall  upon  the  hand 
"the  limb  is  nearly  or  quite  extended  ;  its  lower  extremity  is  fixed  against  the 
ground;  then  the  momentum  of  the  body  di-ives  the  elbow-joint  to  one  side 
•or  the  other,  and  at  the  same  time  violently  pronates  or  supinates  the 
forearm. 

Symptoms. — The  signs  of  this  injury  are  usually  distinct :  the  head  of 
the  radius  projects,  either  in  front  of  the  joint  under  the  supinators,  or  be- 
hind in  the  hollow  below  the  external  condyle  ;  and  its  peculiar  shape  can 
be  recognised  at  once  on  rotating  the  hand.  The  elbow  is  flexed  ;  the  radial 
side  of  the  forearm  appears  shortened;  generally  it  is  moderately  pronated, 
and  sometimes  this  is  extreme  ;  voluntary  movement  is  very  much  restricted, 
•and  passive  motion,  especially  when  the  displacement  is  forwards,  is  limited 
by  the  head  of  the  bone  coming  into  contact  with  the  anterior  surface  of  the 
humerus.  In  older  cases,  when  the  articular  end  has  become  wasted  and 
has  worn  a  cavity  for  itself,  this  is  more  free  ;  and  sometimes,  when  it  can 
slip  to  one  side,  a  considerable  degree  of  flexion  is  possible,  but  this  is  not 
■common.  The  depression  left  by  the  displacement  of  the  bone  can  always 
be  felt  below  the  external  condyle. 

Treatment. — Reduction  nia.y,  as  a  rule,  be  readily  accomplished  by  fixing 
the  humerus,  making  extension  from  the  hand,  and  pressing  the  head  of  the 
bone  into  position  ;  but  every  now  and  then  great  difliculty  is  experienced, 
probably  owing  to  the  intervention  of  a  portion  of  the  capsule  ;  and  some- 
times, in  spite  of  manipulation  in  all  directions,  and  pronation  and  supination, 
reduction  remains  impossible.  If  the  orbicular  ligament  has  given  way,  the 
difficulty  of  retaining  the  head  of  the  bone  in  position  is  equally  great :  an 
anterior  rectangular  splint  may  be  tried,  or  the  limb  may  be  put  up  in  a 
position  of  complete  extension  with  a  pad  over  the  head  of  the  bone.  If  this 
fails,  complete  flexion  sometimes  answers,  having  regard  to  the  circulation ; 
but  the  condition  is  not  unlikely  to  become  permanent.  Unreduced  dis- 
locations of  the  radius  are  not  uncommon.  If  the  head  of  the  bone  gives 
rise  to  serious  inconvenience,  if  for  example  it  prevents  flexion  of  the  elbow, 
or,  from  pressing  upon  the  posterior  interosseous  nerve,  interferes  with  the 
•extensor  muscles,  it  must  be  excised.  Generally  the  arm  regains  a  good  deal 
of  its  power,  partly  no  doubt  because  of  the  age  at  which  the  injury  usually 
■occurs  ;  but  pronation  and  supination  are  never  very  satisfactory. 

Subluxation  of  the  Fuidius 
This  accident,  which  was  first  correctly  descrilied  by  Duverney,  is 
'Common  in  children  under  three  years  old,  but  is  hardly  ever  met  with  after 
six.  It  is  always  produced  in  the  same  way :  traction  with  adduction  and 
possibly  pronation.  A  young  child  is  lifted  up  or  swung  round  by  the  hand  ; 
there  is  a  sudden  cry  of  pain,  and  when  the  arm  is  released  it  either  hangs 
helplessly  down  by  the  side  or  is  supported  across  the  chest  in  the  flexed 
position.  Nor  is  the  child  able  to  use  it.  In  most  cases  no  displacement 
■can  be  found  ;  sometimes  the  head  of  the  radius  appears  shghtly  promment 
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in  front,  or  is  a  very  little  separated  from  the  capitellum  ;  and  sometimes 
there  is  a  certain  amount  of  swelling  at  the  back  of  the  wrist.  Passive 
motion  is  perfectly  free,  and  almost  painless — in  all  directions  except  supina- 
tion ;  that  stops  rather  abruptly  ;  and  there  is  distinct  tenderness  and  pain 
at  the  outer  side  of  the  elbow  when  it  is  attempted.  In  a 
i    few  instances  the  wrist  has  been  painful  too. 

From  experiments  on  dead  subjects  (there  are  no  post- 
'  mortem  records)  it  is  tolerably  clear  that  the  symptoms. 
:     are  caused  by  the  head  of  the  radius  being  drawn  out 
;  from  inside  the  orbicular  ligament  until  its  anterior  edge 
]  catches  and  is  held  below  the  lower  border  of  the  ring, 
thus  slightly  separating  it  from  the  capitellum  (fig.  204). 
If  in  addition  there  is  forced  pronation,  the  head  of  the 
bone  projects  slightly  in  front  (Pingaud).    Possibly  in  those 
(fij)  cases  in  which  extreme  pronation  is  the  prominent  cause, 
the  displacement  is  made  worse  by  the  posterior  portion  of ' 
|;/  the  head  of  the  bone  separating  sufficiently  from  the  capi- 

tellum to  allow  a  portion  of  the  capsule  to  be  squeezed  in 
between  the  two  bones  by  atmospheric  pressure.  In  either 
case  reduction  is  usually  effected  at  once  by  sudden  extension 
combined  with  supination  (J.  Hutchinson,  junior,  recom- 
mends pronation  with  flexion)  ;  probably  in  many  instances 
it  takes  place  spontaneously  ;  but,  as  Stimson  remarks,  there 
is  reason  to  think  that  some  cases  of  forward  dislocation  of ' 
the  radius  found  in  adults,  persisting  from  childhood,  were 
originally  of  this  kind,  the  head  of  the  bone  gradually  being 
^  WofoCSIrfn  ^^^P^^°^<^  farther  and  farther, 
an  infant.  Where  the  pain  and  swelling  are  confined  to  the  back 

of  the  wrist-joint,  without  the  elbow  showing  any  sign, 
or  where  both  parts  are  affected  together,  it  is  possible,  as  suggested  by 
Goyraud,  that  the  injury  really  oonsists  in  a  dislocation  of  the  triangular 
fibro-cartilage  from  the  lower  surface  of  the  ulna. 

Dislocation  at  the  Weist-Joint 

is  a  rare  form  of  accident,  which  formerly  was  often  confused  with  CoUes' 
fracture.  The  carpus  and  hand  are  detached  from  the  radius  and  fibro- 
cartilage  and  carried  either  towards  the  dorsum  or  the  palm,  according  to 
the  direction  of  the  force.  The  projection  on  the  back  of  the  wrist,  in  the 
one  case  corresponding  to  the  articular  surface  of  the  carpus,  in  the  other  to  ■ 
the  lower  end  of  the  radius  and  ulna,  can  be  recognised  from  its  shape  ;  but 
the  most  important  sign  is  the  position  of  the  styloid  processes  :  in  disloca- 
tions their  relation  is  normal ;  in  fracture  the  radial  one  is  separated  and ' 
foUows  the  hand.  Reduction  is  easy,  but,  in  spite  of  passive  motion,  is  liable 
to  be  followed  by  stiffness. 

Dislocation  of  the  lower  end  of  the  radius,  with  rupture  of  the  triangular 
iibro-cartilage,  may  occur  from  extreme  pronation  or  supination. 

In  the  transverse  carpal  dislocation  the  distal  row  of  bones  is  separated 
trom  the  proximal,  and  is  driven  either  towards  the  palm  or  the  dorsum ;  in 
tlie  metacarpal  the  bones  of  the  hand  are  displaced  ;  but  though  this  is  not 
unli-equent  m  the  case  of  the  metacarpal  bone  of  the  thumb  by  itself,  and 
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occasionally  happens  to  the  others,  there  does  not  appear  to  be  any  instance 
in  ■which  it  has  involved  all  at  once. 

Dislocation  of  the  os  maj^num  by  itself  is  not  uncommon,  the  head  of  the 
bone  being  tilted  out  from  the  concavity  of  the  semi-lunar  by  a  fall  upon  the 
back  of  the  hand.  The  projection  can  be  recognised  at  once,  and  is  easy  to 
reduce,  but  it  is  very  apt  to  recur,  even  though  the  hand  is  kept  extended 
for  two  or  three  weeks.  It  is  stated  to  be  more  common  among  women 
than  men,  and  it  has  been  produced  by  violent  muscular  contraction  during 
parturition. 

The  pisiform  bone,  with  the  tendon  of  the  flexor  carpi  ulnaris,  is  occa- 
sionally dislocated  to  one  side,  but  this  rarely  happens  to  any  of  the  others. 
They  may  be  crushed  and  displaced  in  severe  accidents,  but  then  the  injury 
is  nearly  always  compound,  and  must  be  treated  as  a  compound  fracture  into 
the  wrist-joint. 


Dislocation  of  the  Metacarpal  Bone  of  the  Thumb 

is  nearly  always  dorsal,  and  may  be  easily  recognised  by  the  prominence 
on  the  trapezium  and  the  shortening  of  the  thumb,  which  is  usually  flexed. 
It  may  be  the  result  of  direct  violence,  as  in  the  bursting  of  a  gun,  or  of  forced 
flexion  into  the  palm  of  the  hand.  Usually  there  is  no  difficulty  in  the 
reduction,  but  sometimes  it  is  almost  impossible  to  keep  the  bone  in  position, 
probably  because,  in  some  of  these  instances  at  any  rate,  there  is  an  oblique 
fracture  running  through  the  bone,  detaching  the  palmar  portion  of  its  base. 


Dislocation  op  the  Pboximal  Phalanx  op  the  Thumb 

This,  too,  is  usually  dorsal  (fig.  20G),  palmar  displacement  being  prevented 
by  the  contact  of  the  soft  parts  in  flexion.  The  cause  is  forced  extension  : 
the  palmar  ligament  is  torn  from  the  metacarpal  bone  close  to  its  attach- 
ment, and  the  phalanx  is  carried  backwards  over  the  articular  surface,  until 
in  complete  cases  it  rests  upon  the  neck,  projecting  almost  at  a  right  angle. 
One  lateral  ligament  is  generally  torn,  but  both  have  been  found  intact ;  the 
tendons  of  the  flexor  brevis  with  the  sesamoids  lie  on  either  side  of  the  neck, 
and  the  distal  phalanx  is  bent  down  by  the  tension  of  the  long  flexor,  which 
usually  lies  to  the  inner  side  of  the  head  of  the  metacarpal. 

Reduction  is  sometimes 
quite  easy ;  more  often  it 
is  a  matter  of  very  great 
difficulty,  and,  occasion- 
ally, it  cannot  be  effected 

at  all.     Chloroform  is  of  Fig.  2lir,.— Tliumb-foreei 

very  little  help,  and  the  . 
numerous  forceps  that  have  been  invented  are  not  much  more,  for  it  the 
attempt  succeeds  it  generally  does  so  at  once,  and  the  hold  on  the  thumb 
is  quite  sufficient  (fig.  205). 

The  head  of  the  metacarpal  bone  is  prolonged  inwards  on  its  palmar 
aspect,  so  as  to  form  a  rounded  eminence  for  articulation  with  the  sesamoul 
bones.  These  are  firmly  united  to  the  phalanx  and  to  the  palmar  glenoid 
hgament  which  separates  the  long  flexor  tendon  fi'om  the  joint,  and  extends 
up  on  either  side  of  the  head,  forming  a  large  share  of  the  socket.    On  tlie 
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other  hand  the  fibro-cartilaginous  pad  is  very  loosely  attached  to  the  meta- 
carpal bone  ;  and  when  dorsal  extension  is  carried  too  far,  tears  off  at  once,  and 
with  the  sesamoids  follows  all  the  movements  of  the  phalanx. 

Three  forms  of  this  dislocation  have  been  described  by  Faraboeuf,  differing 
in  degree. 

1.  Incomplete. — This  can  be  produced  in  many  young  people  voluntarily. 

The  articular  surfaces  are  not  completely  separated, 
and  the  phalanx  is  held  by  the  tension  of  the 
muscles  attached  to  its  base,  rigidly  fixed  on  the 
dorsal  edge  of  the  articulation,  from  which  it  slips 
off'  with  a  jerk. 

2.  Complete. — The  articular  surfaces  com- 
pletely separated ;  the  base  of  the  phalanx  rests 
upon  the  dorsum  of  the  metacarpal,  dragging  with 
it  the  glenoid  ligament  (which  has  been  torn  off) 
and  the  sesamoid  bones ;  the  tendon  of  the  long 
ilexor  lies  to  the  inner  side  (generally)  and  the 
head  of  the  metacarpal  projects  through  the  rent 
in  the  capsule  embraced  by  the  muscles  attached 
to  the  phalanx.  The  proximal  phalanx  projects 
at  right  angles,  the  terminal  one  is  flexed  strongly, 
and  the  head  of  the  metacarpal  stands  out  under 
the  sldn  (fig.  207). 

3.  Complex. — If,  in  a  complete  dislocation, 
the  phalanx  is  brought  into  a  straight  line  with 
the  metacarpal,  the  tension  of  the  muscles  on  the 
sesamoid  bones  may  pull  them  (and  the  glenoid 

ligament  with  them)  backwards  over  the  dorsal  surface  of  the  metacarpal,  until 
they  he  fiat  upon  it.  If  now  reduction  is  attempted  the  ligament  is  dragged 
over  the  head  of  the  metacarpal  by  the  phalanx  until  it  is  interposed  between 
the  two  bones  and  effectually  prevents  proper  apposition  (fig.  208).  This  has 
been  found  by  dissection  on  several  occasions ;  in  another  a  sesamoid  bone 
was  in  the  way,  and  in  three,  at  least,  the  long  flexor  tendon  had  followed  the 
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Fig.  20C. — Dislocation  of  proxi- 
mal phalanx  of  thumb. 


Fig.  207.— Complete  dislocation  of  phalanx  of 
thumb.  The  glenoid  ligament  torn  from  the 
metacarpal  but  preserving  its  normal  relation. 


Fig.  208.— Complex  dislocation.  The  glenoid 
ligament  displaced  on  to  the  dorsal  surface 
of  the  phalanx. 


ligament  round  the  head  of  the  bone,  so  that  reduction  was  impossible  until  it 
was  divided.    Exactly  the  same  occurs  sometimes  in  the  case  of  the  fingers. 

According  to  Farabceuf,  complete  dislocations  are  rendered  complex  by 
ill-advised  manipulation,  especially  by  premature  attempts  at  flexion.  The 
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metacarpal  bone  must  be  pressed  well  down  into  the  palm  to  relax  the  short 
muscles  as  far  as  possible  ;  then  the  phalanx  must  be  over-extended  until 
its  back  nearly  touches  that  of  the  metacarpal,  and  pushed  forward  along 
it  until  its  edge  slips  on  to  the  articular  surface  ;  then  it  suddenly  becomes 
flexed.  The  position  of  the  long  flexor  tendon,  whether  it  lies  to  the  inner 
■or  the  outer  side,  should,  if  possible,  be  made  out,  as  this  is  sometimes 
material.  The  former  is  the  more  common,  and  then  as  the  phalanx  is  being 
brought  up  it  should  be  slightly  rotated,  so  as  to  bring  its  inner  edge  into 
position  before  the  outer,  and,  if  possible,  push  the  tendon  over  the  head  of 
the  bone  in  front  of  it. 

In  the  complex  form,  when  the  sesamoids  and  the  glenoid  ligament  are 
turned  up  behind  the  head  of  the  metacarpal,  the  only  hope  lies  in  extreme 
extension  of  the  phalanx,  so  that  its  dorsal  surface  shall  touch  that  of  the 
metacarpal  before  it  is  pushed  on.  In  this  way  they  can  sometimes  be 
lifted  sufficiently  to  fall  into  their  position  again. 

If  this  fails,  it  is  better  to  abandon  the  attempt  for  a  time  and  to  keep 
■the  joint  perfectly  cool  and  quiet  for  a  week  or  ten  days  ;  then  a  free  incision 
may  be  made  down  one  side,  the  cause  of  the  difficulty  ascertained  and 
removed.  Tenotomy  of  the  flexor  brevis  has  been  recommended,  but  if  the 
•cause  is  the  interposition  of  some  extraneous  substance,  it  would  hardly 
meet  the  case.  Division  of  the  long  flexor  has  been  successful,  and  probably 
it  would  have  succeeded  in  the  three  cases  in  which  the  tendon  was  found 
between  the  surfaces.  No  operation,  however,  maybe  attempted  at  once,  or, 
•owing  to  the  bruising  of  the  tissues,  suppuration  is  almost  certain  to  set  in. 
As  a  last  resort,  the  jomt  must  be  excised. 

Old  unreduced  dislocations  are  not  uncommon  :  the  phalanx  can  be  bent 
back  almost  on  to  the  metacarpal,  but  cannot  be  brought  quite  into  the 
same  straight  line,  or 
flexed  into  the  palm. 
The  deformity  is  very 

unsightly,  but  the  use  ^  ^ 

•of  the  part  is  singularly  ^JWl^f^'"""^'^ 
little  affected. 

Similar  displace- 
ments occur  in  connec- 
tion with  themetacarpo- 
phalangealand  the  inter-  Fi<;.  20!). -Dislocation  of  fiii^ei-. 

phalangeal  joints  of  the 

fingers  ;  the  deformity  is  not  so  great  as  that  of  a  real  dislocation,  and 
it  cannot  be  rectified.  In  some  instances  the  fibro-cartilaginous  palmar 
ligament  has  been  found  between  the  bones,  and  has  been  removed  ;  in  one 
under  my  care  the  first  attempt  proved  successful  after  division  of  the  flexor 
tendon. 

Besides  this,  true  dislocations,  both  palmar  and  dorsal  (fig.  209),  are  met 
with,  but  much  more  rarely. 

DISLOCATIONS  OF  THE  HIP-JOIXT 

In  spite  of  the  shape  and  depth  of  the  acetabulum  and  of  the  strength 
of  the  muscles  and  ligaments  that  surround  it,  this  accident  is  not  so  un- 
common as  might  have  been  expected.    This  is  due  partly  to  the  enormous 
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leverage  afforded  by  the  lower  limb,  partly  to  the  fact  that  in  certain 
positions  the  head  of  the  bone  sinks  to  a  great  extent  out  of  the  cavity  and 
rests  against  the  weakest  portion  of  the  capsule.  It  may  occur  at  any  age, 
but  naturally  is  much  more  common  during  adult  life ;  in  children  it  has 
occasionally  been  produced  by  direct  traction  upon  the  limb  ;  as  a  rule  it 
oialy  results  from  extreme  violence,  when,  for  example,  a  man  is  crushed  to 
the  ground  by  a  heavy  weight  falling  on  his  back  as  he  is  stooping  forwards. 


Varieties 

The  head  of  the  bone  may  come  to  rest  at  any  point  round  the  socket ; 
but  so  long  as  the  anterior  portion  of  the  capsule  is  untorn,  its  range  is 
limited  and  it  practically  occupies  one  of  three  positions.  These  are  known 
as  regular  dislocations,  each  having  many  sub-varieties,  in  contradistinction 
to  the  irregular  or  anomalous  ones,  in  which,  owing  to  this  part  of  the 
capsule  having  given  way,  the  neck  of  the  femur  is  no  longer  fixed  and  the 
head  may  travel  anywhere. 

1.  Dis^ilaeement  backivards. — The  head  of  the  bone  rests  on  the  dorsum 
of  the  ilium  (fig.  210),  or  on  the  posterior  surface  of  the  ischium  (fig.  211), 
somewhere  between  the  edge  of  the  acetabulum  and  the  margin  of  the  great, 
sacrosciatic  foramen  :  possibly  on  the  spine  of  the  ischium,  but  never  in  the 
foramen. 

2.  Displacement  downwards. — The  head  of  the  bone  rests  on  the- 
thyroid  foramen  (fig.  212),  hardly  having  moved  after  its  immediate  exit  from 
the  acetabulum  ;  or  it  is  carried  farther  still  into  the  perinseum. 

3.  Displacement  imuards  on  to  the  pubes,  at  the  spot  where  the  horizontal 
ramus  joins  the  ilium  (fig.  213). 

none  of  these  is  the  anterior  part  of  the  capsule,  the  so-called  Y 
Hgament,  torn  ;  the  rent  lies  behind,  generally  along  the  inner  margin  of  the- 
acetabulum  and  the  posterior  surface  of  the  neck  of  the  femur ;  the  liga- 
mentum  teres  is  pulled  in  two,  or  more  frequently  separated  from  its  pit  on 
the  femur,  bringing  away  with  it  some  of  the  articular  cartilage  ;  and  the 
muscles  round  the  joint,  especially  the  short  external  rotators,  are  badly 
lacerated. 

The  mechanism  of  dislocation. —E^ce^i  perhaps  in  pubic  dislocation 
(which  may  be  produced  in  extension)  the  limb  is  always  flexed.  If  it  is 
flexed  and  adducted,  the  head  of  the  bone  is  driven  directly  through  a 
tolerably  strong  part  of  the  capsule  on  to  the  ilium  or  ischium  ;  if  it  is  flexed 
and  abducted,  the  edge  of  the  acetabulum  acts  as  the  fulcrum  of  a  lever, 
the  head  is  tilted  out  from  its  socket  and  slips  through  where  the  fibres 
are  thinnest,  at  the  lower  and  inner  margin.  Then  it  becomes  displaced 
secondarily,  either  backwards  or  forwards,  by  the  weight  of  the  limb  and 
the  contraction  of  the  muscles.  It  is  still  a  matter  of  question  which  of  these- 
two  (the  direct  or  indirect)  is  the  more  common. 

The  shape  of  the  acetabulum  certainly  favours  the  latter  ;  the  upper  and 
back  part  of  the  cavity  is  of  immense  strength  and  very  deep  ;  the  inner,  on 
the  other  hand,  is  low  and  interrupted  for  nearly  an  inch  by  the  cotyloid 
notch.  In  abduction  the  head  of  the  bone  rolls  more  and  more  towards  this 
side  until  it  projects  above  the  edge,  half  resting  against  the  weakest  portion 
ot  the  capsule.  In  this  position  a  very  sUght  push  is  sufiicient  to  tear  the 
thm  membrane  across,  and,  the  round  ligament  being  relaxed,  to  dislocate 
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tlie  head  of  the  bone.  Its  ultimate  resting-place  is  regulated  by  the  degree 
of  flexion  and  rotation.  Sometimes  it  moves  slightly  inwards  and  remains 
on  the  thyroid  foramen.  Very  rarely,  only  indeed  when  the  limb  is  everted 
and  extended,  it  ascends  on  to  the  pubes.  Much  more  often,  owing  to  the 
inversion  of  the  head,  it  forces  its  way  backwards,  below  the  tendon  of  the 
obturator  internus,  and  either  remains  upon  some  part  of  the  ischium,  or,  if 
the  capsule  and  the  short  external  rotator  muscles  are  badly  torn,  makes  its 
way  higher  up  until  it  lies  upon  the  dorsum  (fig.  215).  According  to  this  view, 
which  is  strongly  advocated  by  Morris,  all  dislocations  are  primarily  down- 
wards, the  head  of  the  bone  emerging  somewhere  between  the  ischial  tu- 
berosity and  the  thyroid  foramen  ;  the  other  varieties  are  merely  consecutive 
displacements,  due  partly  to  the  weight  of  the  limb  as  it  becomes  extended, 
partly  to  muscular  contraction  ;   and  the  particular  variety  is  dependent 
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Fig.  214. — Dislocation  on  to  dorsum  above 
the  tendon. 


Fig.  215. — Dislocation  on  to  sciatic  [notch 
below  the  tendon.  Secondary  displace- 
ment brings  the  two  almost  into  the 
same  position. 


upon  the  position  of  the  limb  at  the  moment  that  the  head  is  leaving  the- 
socket. 

Now  it  is  certainly  true  that  sometimes  during  manipulation  under  an 
aniesthetic,  instead  of  the  head  of  the  bone  rising  up  into  its  socket,  it  rolls 
along  the  lower  margin  of  the  acetabulum,  passing  from  the  thyroid  foramen 
to  the  ischium  and  back  again,  according  to  the  position  of  the  limb ;  and 
there  is  no  doubt  that  all  the  four  regular  dislocations  can  be  produced  in 
this  way  in  the  dead  subject ;  but  it  is  no  less  true  that  this  explanation 
will  not  serve  in  all  cases.  In  many  instances  (probably  in  most)  the  limb, 
mstead  of  being  abducted,  is  strongly  adducted  at  the  moment  of  the 
accident ;  further,  the  rent  in  the  capsule  does  not  always  run  along  the 
thmnest  part,  by  the  margin  of  the  acetabulum  and  the  posterior  surface  of 
the  femm-.    The  pubo-femoral  portion  of  the  capsule  may  be  intact ;  and,  as 
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Humphry  lias  shown,  there  may  be  at  the  back  a  tri-radiate  rent,  forming  a 
kind  of  valve,  with  its  apex  opposite  the  lower  part  of  the  tuberosity.  Such 
an  injury  can  only  be  produced  by  the  head  of  the  femur  being  driven 
directly  backwards,  in  the  flexed  position.  If  the  joint  is  nearly  straight 
at  the  moment  the  limb  receives  the  shock,  the  lip  of  the  acetabulum  may  be 
chipped  oft" ;  if  moderately  flexed,  the  head  of  the  bone  is  driven  out,  above 
the  obturator  internus,  or  through  its  substance,  tearing  the  capsule  away 
from  its  attachment,  or  dragging  oft"  part  of  the  bone  (fig.  214)  ;  when  the 
flexion  is  extreme  (as  it  nearly  always  is  in  these  accidents)  the  head  passes 
out  beneath  the  tendon  (fig.  215),  and  either  comes  to  rest  upon  the  ischium, 
or,  if  the  force  continues  to  act  after  the  dislocation  is  produced,  tears  its  way 
farther  through  the  muscles  until  it  reaches  the  dorsum. 

Dislocation  hacktvards 

This  is  by  far  the  most  common,  and  includes  both  the  dorsal  and 
the  sciatic  varieties  ;  they  are  produced  by  the  same  kind  of  accident ;  the 
attitude  of  the  limb  is  the  same,  although  it  varies  in  degree  ;  and  the 
method  of  reduction  is  the  same.  The  difi"erence  depends  upon  the  position 
of  the  rent  in  the  capsule  and  the  extent  of  the  injury  to  the  muscles.  If 
the  opening  is  high  up,  the  displacement  is  dorsal  from  the  first  ;  if  the 
lower  partis  torn,  it  is  sciatic  ;  but,  if  the  rent  is  large  and  the  short  external 
rotators  are  much  lacerated,  the  head  of  the  bone  ploughs  its  way  up  subse- 
quently, and  the  sciatic  dislocation  becomes  dorsal  by  secondary  displacement. 

Causes. — The  most  common  is  a  violent  blow  upon  the  back,  while  the 
body  is  bent  forward  in  a  stooping  position.  The  hip  is  always  flexed  ;  if  the 
limb  is  adducted  and  inverted,  the  pelvis  is  driven  down  on  to  the  femur  until 
the  head  of  the  bone  is  forced  through  the  capsule  ;  if  it  is  abducted  and 
inverted,  the  pelvis  is  twisted,  the  head  of  the  bone  tilted  out  of  the  lowest 
part  of  the  socket,  and  then  forced  below  the  tendon  of  the  obturator 
internus.  The  ultimate  position  is  the  same,  because  that  is  dependent 
upon  the  untorn  portion  of  the  capsule  and  the  muscles.  Other  causes  are 
faUing  with  the  legs  wide  apart  ;  sudden  abduction  of  one  limb  Avhen  the 
other  slips  down  a  hole ;  or  a  wheel  passing  over  the  hip.  One  case  of 
double  dislocation  is  especially  important :  a  man  was  standing  on  an  incline 
with  his  feet  wide  apart,  the  right  leg  being  lower  down  and  therefore 
straighter  than  the  left ;  suddenly  he  was  crushed  to  the  ground  by  a  heavy 
weight  faUing  upon  his  back  ;  both  hips  were  dislocated  at  the  same  instant  ; 
the  right,  which  was  least  flexed,  was  driven  on  to  tlie  dorsum ;  the  left  on 
to  the  sciatic  notch. 

Pathology.— The  round  ligament  is  almost  always  broken  ;  sometimes 
it  is  pulled  away  from  the  bone  ;  the  inner  or  posterior  part  of  the  cajxsule  is 
torn,  as  described  already  ;  or  the  back  part  of  the  acetabulum  is  dragged 
off ;  the  short  external  rotators  always  suft'er  ;  in  some  cases  they  are  com- 
pletely ruptured,  and  the  head  of  the  bone  lies  in  the  substance  of  tlie 
glutcX'i ;  in  others  the  quadratus  femoris  and  the  inferior  gemellus  only  are 
lacerated,  though  the  rest  are  bruised  by  the  pressure  of  the  bone  ;  tlie 
pectineus  usually  gives  way,  and  the  psoas  and  iliacus  are  very  mucli 
stretched.  Occasionally  the  great  sciatic  nerve  is  seriously  injured,  either 
from  the  accident  itself  or  from  the  eft'orts  at  reduction.  The  anterior  part  of 
the  capsule  is  always  intact,  generally  it  is  very  tense,  but  this  is  not  invariable. 
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Symptoms  and  diagnosis. — Dislocation  on  the  dorsum  can  be  recognised 
at  once  by  the  position  of  the  limb.  The  thigh  is  flexed,  adducted,  and  ia- 
verted  mitil  the  axis  of  the  femm-  crosses  the  lower  third  of  the  opposite  one ; 
the  knee  is  semi-flexed,  and  the  ball  of  the  great  toe  rests  upon  the  instep 
of  the  other  foot.  In  the  sciatic  this  is  less  conspicuous  :  the  limb  is  nearly 
straight,  and  almost  extended  ;  although,  immediately  after  the  accident,  the 
inversion  is  sometimes  even  greater.  The  contour  of  the  hip  is  altered,  the 
extent  varying  with  the  condition  of  the  patient.  The  buttock  is  flattened, 
and  broader  than  the  other  ;  the  glutfeal  fold  is  raised,  and  the  trochanter 
more  prominent  ;  it  rises  above  Nelaton's  line,  and  approaches  the  anterior 
superior  spine  ;  but  in  this  respect  again  sciatic  dislocation  is  much  less 
distinct  than  dorsal. 

The  next  thing  is  to  confirm  this  by  measurement.  The  limb  is  always 
shortened  :  in  the  dorsal  dislocation  as  much  as  two  and  even  three  inches  ; 
in  the  sciatic  rarely  more  than  one  ;  and  as  this  takes  place  entirely  at  the  hip- 


FiG.  216— View  of  pelvis  from  below,  with  liips  flexed  to  a  right  angle,  showing  the  differ- 
ence in  position  and  the  amount  of  shortening  in  a  case  of  sciatic  dislocation. 


joint,  it  may  be  appreciated  best  by  Bryant's  triangle,  the  three  sides  of  which 
all  measure  less  than  normal.  It  is-  noteworthy  that  in  sciatic  dislocation, 
ovidng  to  the  head  of  the  bone  lying  behind  the  acetabulum,  though  the 
amount  of  shortening  is  sHght  when  the  hmb  is  extended,  it  becomes  very 
conspicuous  as  soon  as  it  is  flexed  to  a  right  angle  (fig.  216). 

The  head  of  the  bone  can  be  generally  felt  by  deep  pressure  where  the 
dislocation  is  on  the  dorsum,  unless  the  patient  is  very  stout ;  but  this  is  rarely 
possible  in  the  sciatic  form,  even  when  the  limb  is  rotated  from  side  to  side. 
There  is  often,  it  is  true,  a  sense  of  resistance  ;  but  that  is  all.  In  one  or  two 
instances  the  head  of  the  bone  has  been  felt  per  vaginam.  In  front,  the 
hollow  left  can  be  readily  appreciated,  even  in  a  moderately  stout  person,  the 
femoral  vessels  seeming  to  dip  back  suddenly  after  passing  under  Poupart's 
hgament.  In  thin  people  the  finger  seems  to  sink  almost  into  the 
acetabulum. 

Passive  motion,  which  should  always  be  left  to  the  last,  is  conclusive.  If  the 
knee  and  hip  are  flexed,  so  that  the  sole  of  the  foot  rests  on  the  bed  by  the  side 
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of  the  other  knee,  it  is  impossible  to  evert  the  limb  :  the  opposite  side  of  the 
pelvis  rises  at  once.  In  any  case  of  fractin-e  (except  in  that  very  rare  accident 
in  which  the  head  of  the  bone  is  driven  through  the  floor  of  the  acetabulum),  if 
the  limb  is  not  already  in  this  position,  it  can  be  made  to  assume  it  so  easily 
that  it  appears  to  fall  out  almost  of  its  own  weight. 

Voluntary  movements  are  very  much  restricted  ;  of  passive  ones  flexion 
is  the  least  affected  ;  the  limb  cannot  be  completely  extended,  and  abduction, 
adduction,  and  rotation  are  all  limited.  Sometimes,  however,  in  a  sciatic 
dislocation  a  few  days  old,  the  range  of  passive  motion  is  nearly  as  wide  and 
as  easy  as  in  the  uninjured  limb,  with  the  exception  of  abduction  and  eversion 
when  the  hip  is  flexed,  and  the  power  of  voluntary  action  is  to  a  great  extent 
regained. 

Pain,  of  course,  is  always  present ;  in  many  instances  it  is  very  severe,  and 
it  may  extend  down  the  course  of  the  sciatic  nerve  ;  the  back  is  arched,  espe- 
cially if  any  attempt  is  made  to  extend  the  limb,  and  spurious  crepitus  can 
nearly  always  be  felt  on  manipulation.  Sometimes,  if  the  lip  of  the  aceta- 
bulum has  been  broken,  true  crepitus  can  be  felt  as  well,  but  only  by  direct 
pressure  above  and  behind  the  trochanter  while  traction  is  being  made  upon 
the  limb. 

In  ng  case  is  it  wise  to  come  to  a  conclusion  without  examining  the  patient 
under  an  antesthetic,  not  only  on  account  of  pain,  but  because,  unless  the  dis- 
location is  very  recent,  it  is  impossible  to  manipulate  the  limb  sufficiently 
freely.  Impacted  fracture  of  the  neck  of  the  femur  with  inversion  of  the  limb 
is  the  most  difficult  to  distinguish,  especially  if  a  portion  of  the  trochanter  has 
been  broken  off:  for  this,  if  pulled  up  on  to  the  dorsum,  may  easily  be  mis- 
taken for  the  head  of  the  bone  ;  but  the  range  of  passive  motion  is  totally 
different.  Fracture  of  the  lip  of  the  acetabulum,  if  the  portion  broken  off  is 
small,  will  probably  escape  notice  altogether  ;  but  if  the  cup  is  much  injured, 
the  head  of  the  femur  slips  out  on  to  the  ilium,  and  the  limb  assumes  the 
position  of  a  dislocation.  Reduction  is  easy,  but  as  soon  as  the  limb  is  left  to 
itself  it  resumes  its  former  attitude. 

Treatment.— Dislocation  backwards  is  always  caused  by  flexion,  and, 
unless  everything  that  resists  is  torn  across,  can  only  be  reduced  by  flexion. 
The  thigh  is  bent  at  the  moment  of  the  accident,  generally  to  its  fullest 
extent,  whatever  attitude  it  assumes  afterwards,  and  the  first  thing  to  do  is 
to  restore  it  to  this  position,  so  as  to  bring  the  head  of  the  bone  opposite  the 
rent  through  which  it  escaped. 

The  knee  must  be  bent  to  relax  the  hamstrings  and  the  sciatic  nerve  ;  and 
then  the  hip,  until  the  front  of  the  thigh  is  pressed  against  the  abdomen. 
The  ilio-femoral  band  is  relaxed  by  this,  the  femur  is  brought  into  its  proper 
hne,  the  inversion  ceases,  because  now  there  is  no  tension  on  the  external  limb 
of  the  Y-ligament,  and  the  head  of  the  bone  is  lifted  out  from  between  the 
rotator  muscles  until  it  rests  under  the  margin  of  the  acetabulum.  Some- 
times a  little  adduction  or  rotation  inwards  helps  to  push  the  tendons  aside. 
If  now  the  pelvis  is  held  down  by  pressure  upon  the  ilia,  and  the  knee  is  lifted 
vertically  upwards,  in  many  cases  the  head  of  the  bone  shps  at  once  over  the 
rim  into  its  socket.  The  amount  of  force  required  is  very  shght,  especially 
if  the  patient  is  imder  an  anrestlietic.  . 

If  this  does  not  answer,  there  must  be  some  mechanical  reason  for  it. 
The  neck  of  the  bone  may  be  entangled  in  the  obturator  mternus  tendon  ;  or 
the  sciatic  nerve,  or  the  tendon  of  the  obturator  externus,  may  be  twisted 
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around  it ;  the  rent  in  tlie  capsule  may  be  more  on  one  side  ;  or  a  portion 
of  muscle  or  of  the  capsule  may  constantly  get  in  the  way  and  partly  fill  the 
cavity.  Whatever  it  is,  an  attempt  must  be  made  by  rotating  the  limb  from 
side  to  side,  and  by  abducting  and  adducting  it,  to  stretch  the  opening  and 
disengage  the  head. 

The  next  proceeding,  if  the  head  of  the  bone  cannot  be  lifted  directly 
into  its  socket,  is  to  try  and  tilt  it  in  by  turning  the  femur  into  a  lever. 
The  base  of  the  neck  is  fixed  by  the  Y-shaped  ligament,  and  forms  the 
fulcrum  :  the  limb  is  the  long  arm,  and  the  head  the  short  one,  so  that  the 
power  is  enormous.  The  thigh  is  flexed  as  before,  but  slightly  abducted  ; 
this  brings  the  head  a  little  towards  the  inner  side  of  the  cup,  where  the  rim 
is  lowest,  and  helps  also  to  stretch  the  opening  in  the  capsule.  Then,  if  it  is 
rotated  outwards  and  extended,  the  ilio-femoral  band  is  tightened  up  and  the 
head  is  forced  to  travel  round  the  cavity  until  it  reaches  the  lowest  part  of 
the  rim,  over  which  it  rolls  at  once.  During  the  first  part  of  the  manipulation 
the  thigh  should  be  forced  down  upon  the  abdomen,  as  the  object  is  to  raise 
the  head  from  among  the  muscles  ;  but  when  the  limb  is  being  rotated,  as 
a  preliminary  to  extension,  it  should  be  held  at  right  angles  to  the  body ;  if 
it  is  more  flexed  than  this,  or  if  it  is  much  abducted,  the  head  of  the  bone, 
Avhen  the  limb  descends,  slips  to  the  inner  side  of  the  acetabulum,  instead  of 
rising  over  the  edge,  and  the  dislocation  becomes  thyroid. 

These  two  methods  have  practically  superseded  extension  ;  even  for  old 
dislocations  it  is  never  used  now,  unless  they  have  failed.  Sometimes  the 
ilio-femoral  ligament  is  partly  torn,  so  that  the  fulcrum  is  not  held  firm,  or  a 
fold  of  the  capsule  gets  in  the  way,  or  the  head  is  so  surrounded  and  button- 
holed that  it  cannot  be  released,  and  then  extension  is  the  only  thing  left ; 
but,  as  a  rule,  in  these  circumstances,  the  parts  are  so  torn  (to  some  extent 
by  the  manipulation)  that  it  can  be  done  by  the  hands  at  once,  or  a  jack-towel, 
and  pulleys  are  not  required. 

Thyroid  Dislocation 

Thyroid  dislocation  (dislocation  downwards  or  downwards  and  forwards 
into  the  obturator  foramen)  is  much  more  rare.  It  can  only  be  caused  by 
abduction,  combined  with  slight  eversion,  and  of  the  four  regular  disloca- 
tions is  the  one  that  undergoes  the  least  degree  of  consecutive  displacement. 
Jumping  from  a  height  with  the  feet  wide  apart,  or  the  sudden  movement 
of  a  carriage  while  a  person  is  in  the  act  of  mounting,  may  be  regarded  as 
typical.  The  head  of  the  bone  lies  upon  the  thyroid  foramen,  in  the  substance 
of  the  obturator  externus,  below  and  a  little  to  the  inner  side  of  the 
acetabulum ;  the  rent  in  the  capsule  runs  through  the  thinnest  part,  but 
the  pubo-femoral  band  may  be  torn  as  well ;  the  ligamentum  teres  is 
ruptured,  the  pectineus  and  the  adductors  very  much  stretched  and  generally 
torn,  and  the  anterior  part  of  the  capsule  and  the  ilio-psoas  as  tense  as  they 
can  be. 

The  position  is  unmistakable:  the  patient  lies  with  the  body  bent 
towards  the  injured  side,  and  the  pelvis  tilted  in  such  a  way  that  the  limb 
appears  much  longer  than  its  fellow  ;  the  knee  is  bent,  the  foot  everted,  and 
the  thigh  abducted  and  flexed.  The  degree  to  which  this  takes  place  depends 
upon  the  ilio-femoral  band  and  the  psoas  ;  the  farther  the  head  is  from  the 
acetabulum,  the  greater  the  amount  of  distorsion.    Actual  measurement 
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^sliows  that  the  hmb  is  really  shortened.  The  trochanter  is  sunken  inwards, 
the  glutfeal  fold  is  lowered,  the  adductors  stand  out  rigidly  on  the  inner  side 
of  the  thigh,  and  the  head  of  the  bone  can  generally  be  felt.  Voluntary 
movement  is  out  of  the  question  ;  passive  flexion  is  fairly  easy  ;  but,  so  long 
as  it  is  extended,  the  limb  cannot  be  inverted  or  brought  to  the  middle  line. 
If  the  dislocation  is  unreduced,  the  limb  gradually  becomes  straighter  and 
may  acquire  a  considerable  range  of  movement,  but  not  so  much  as  in  the 
case  of  the  sciatic. 

Eeduction  may  be  effected  either  by  vertical  extension  or  leverage,  as  in 
the  dorsal  form,  only  adduction  and  inversion  must  be  used  instead  of  abduc- 
tion and  eversion.  The  patient  should  be  placed  under  an  anesthetic,  the 
limb  flexed  right  on  to  the  abdomen,  bringing  it  gradually  into  its  normal 
line,  and  then  an  attempt  made  to  lift  it  vertically  upwards  into  its  socket. 
If  this  does  not  succeed,  in  spite  of  lateral  movements  to  release  the  head 
and  stretch  the  capsule  out,  rotation  must  be  tried.  The  limb  is  flexed  to  a 
right  angle,  adducted,  rotated  inwards  and  extended.  The  mechanism  is  the 
same  as  in  the  dorsal  form,  and  if  the  degree  of  flexion  or  adduction  is  too 
great,  the  head  of  the  bone  slips  round  the  lower  margin  of  the  acetabulum 
in  a  similar  way  (but  in  the  opposite  direction),  instead  of  rising  over  the  edge. 

Pubic  Dislocation 

I  Dislocation  on  to  the  body  of  the  pulies,  not  merely  on  to  the  front  of  the 
I  bone,  is  still  more  rare.  It  can  only  occur  when  the  limb  is  extended  and 
I  abducted,  and  it  may  be  caused  either  indirectly  by  this  movement  being 
I  carried  too  far,  or  directly  by  violence  applied  to  the  back  of  the  hip.  The 
I  head  of  the  bone  rests  upon  the  point  of  junction  of  the  ilium  with  the  pubes, 
I  outside  the  femoral  vessels,  and  under  Poupart's  ligament.  The  rent  in  the 
I  capsule  is  a  little  higher  up  than  usual,  the  round  hgament,  the  pectineus 
I  and  the  adductors  are  always  more  or  less  torn,  and  sometimes  Poupart's 
lligament ;  and  the  short  external  rotators,  especially  the  obturator  internus, 
lare  forcibly  stretched  and  hold  the  limb  domi. 

I  The  limb  is  everted,  abducted,  and  nearly  straight.  The  trochanter  is 
Imore  sunken  than  in  the  thyroid  form,  the  head  of  the  bone  can  be  felt 
■distinctly  in  its  new  situation,  and  in  most  cases  can  be  seen.  There  is 
Ishortening,  generally,  to  the  extent  of  an  inch.  Flexion,  without  drawing 
■the  head  of  the  bone  down,  or  abducting  the  limb  flrst,  is  only  allowed  to  a 
■slight  extent  ;  abduction  is  fairly  free. 

I  The  mechanism  of  reduction  is  the  same  as  for  thyroid  dislocation  ;  only, 
because  of  the  position  of  the  head  of  the  bone,  the  limb  must  be  abducted 
Ivhile  it  is  being  flexed  so  as  to  bring  it  round  the  acetabulum.^  Vertical 
extension  may  fail,  owing  to  the  capsule  being  torn  more  on  the  nnier  side 
Ihan  below  ;  but  rotation  is  nearly  sure  to  sacceed  ;  if  it  does  not,  extension, 
Ivith  direct  pressure  upon  the  head  and  the  upper  part  of  the  thigh,  must  be  tried. 

1  Anomalous  Dislocations 

I  Besides  these  dislocations  there  are  others,  either  intermediate  in  their 
iiaracter  or  exaggerated,  owing  to  the  amount  of  laceration  and  to  the 
listance  that  the  head  of  the  bone  has  been  carried.  Generally  speaking, 
[ley  may  be  grouped  round  the  regular  forms  and  classified,  either  by  the 
Ittitude  of  the  limb  nr  iha  mptl,n,1  nf  vprlnf  tinn.    The  head  of  the  bone,  for 
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example,  may  rest  upon  the  iscbimii  immediately  below  the  acetabulmn, 
opposite  the  point  from  which  it  has  escaped,  without  passing  either  forwards 
or  backwards.  Secondary  displacement  has  been  in  some  way  prevented, 
and  the  limb  is  inverted  and  strongly  flexed.  (This  may  be  compared  with 
the  luxatio  erecta  of  the  humerus.)  From  this  point  the  head  of  the  bone 
may  be  carried  towards  the  tuberosity,  or  on  to  some  part  of  the  margin  of 
the  great  sacro-sciatic  foramen,  until  it  is  fixed  in  one  of  the  ordinary 
positions. 

In  other  cases,  the  head  of  the  bone  is  forced  so  far  inwards  that  it  passes, 
from  the  obturator  foramen  into  the  periufeum,  and  the  abduction,  flexion, 
and  eversion  become  extreme.  I  have  seen,  in  a  case  of  this  kind,  the 
thigh  laid  completely  on  its  outer  side  and  flexed  to  less  than  a  right  angle. 

Most  of  these  irregular  forms,  however,  belong  to  the  pubic  group ;  the 
head  of  the  bone  may  lie  just  internal  to  the  anterior  inferior  spine,  or  it 
may  be  carried  beyond  it  or  even  above  it,  until  it  rests  in  the  notch  between 
the  two  spines  (the  supra- spinous  variety).  The  attitude  of  the  limb  and  the 
other  symptoms  are  the  same  as  in  the  pubic  form,  only  much  exaggerated, 
and  reduction  must  be  carried  out  in  the  same  way,  by  abduction  and 
flexion  first,  and  then  inversion,  adduction,  and  extension. 

After-treatment. — It  occasionally  happens  that,  after  reduction  has  been 
accomplished,  the  head  of  the  bone  slips  out  again  as  soon  as  the  effects  of 
the  anaesthetic  pass  ofi".  In  old  dislocations,  this  may  be  due  to  the  cotyloid 
cavity  being  partly  filled  up  ;  in  recent  ones  it  is  the  result  either  of  some 
portion  of  the  capsule  having  fallen  into  the  acetabulum  in  front  of  the  head  of 
the  bone,  or  to  part  of  the  rim  being  dragged  away.  In  either  case  reduction 
must  be  effected  again,  and  a  long  splint  and  weight  extension  applied  before 
consciousness  returns,  in  order  to  ensure  the  position  being  maintained. 
The  limb  should  be  kept  quiet  in  such  a  case  for  at  least  four  weeks. 

Under  ordinary  circumstances,  where  there  is  no  tendency  to  redis- 
placement,  it  is  sufficient  to  confine  the  limb  between  sand-bags,  and  passive 
motion  may  be  commenced  at  the  end  of  a  week. 


Old  Dislocations 

If  not  of  more  than  two  months'  standing,  there  is  a  fair  prospect  of 
success  ;  in  one  case,  reduction  was  accomphshed  at  the  end  of  a  twelve- 


FiG.  217.— Showing  the  fashion  of  applying  pulleys.  (N.B.— The  leg  and  thigh  should  be  bandaged.) 


month,  but  this  must  be  regarded  as  quite  exceptional.  Manipulation  under 
an  antesthetic  affords  a  much  better  chance  than  extension,  even  with  the  aid 
01  pulleys  (fig.  217).  If  the  head  of  the  bone  is  not  reduced,  the  adhesions  are 
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broken  down,  the  range  of  movement  is  much  improved,  and,  especially  in  the 
sciatic  form,  the  limb  regains  a  great  deal  of  its  strength  and  activity,  a  new 
cavity  gradually  being  developed  for  the  head.  Care,  however,  must  betaken 
not  to  fracture  the  femur,  which  is  very  often  atrophied  from  disuse,  or  to 
injure  the  sciatic  nerve,  which  sometimes  is  wound  around  the  neck  of  the 
bone.  Both  of  these  accidents  have  been  met  with  in  recent  dislocations,  but 
they  are  much  more  likely  to  happen  in  old  ones. 

Excision  of  the  head  of  the  bone  has  been  performed  in  several  cases  with 
a  very  satisfactory  result,  though  the  operation  is  a  serious  one.  If  the 
head  is  fairly  movable,  but  the  position  of  the  limb  faulty,  subtrochanteric 
osteotomy  may  be  tried  instead. 


DISLOCATION  OF  THE  PATELLA 

This  may  be  dislocated  to  either  side,  or  it  may  be  twisted  on  its  vertical 
axis  so  far  that  the  articular  and  cutaneous  surfaces  are  almost  reversed. 
Displacement  upwards  can  only  be  regarded  as  part  of  rupture  of  the 
ligamentum  patelte. 

Outward  dislocation  is  the  most  common,  especially  if  there  is  any  genu 
valgum.  It  can  only  occur  in  extension  :  the  patella  then  is  so  loosely  held 
that  it  can  be  pushed  from  side  to  side,  and  can  be  dislocated  either  by 
muscular  action,  or  by  a  sudden  blow  upon  its  inner  border,  tilting  it  out  over 
the  external  condyle  ;  in  flexion  it  sinks  in  between  the  condyles  and  is  held 
strapped  down  by  the  tension  of  the  muscles.  If  the  dislocation  is  complete, 
the  articular  surface  rests  against  the  outer  side  of  the  external  condyle  ; 
if  it  is  only  partial,  the  bone  is  not  carried  so  far  and  the  margin  looks 
forwards.  Laceration  of  the  capsule  is  very  general,  but  apparently  not 
absolutely  essential.  Dislocation  inwards  and  rotation  are  both  very  rare  ; 
the  latter  has  been  produced  by  a  violent  blow  upon  the  inner  side  of  the  bone 
when  the  knee  was  bent  to  an  acute  angle. 

The  deformity  can  usually  be  recognised  at  once  :  the  limb  is  extended 
or  very  slightly  flexed  ;  the  knee  is  flattened  in  front  and  broader  than  natural ; 
a  hollow  can  be  felt  between  the  condyles  ;  and  the  shape  of  the  patella,  with 
the  hgamentum  patellar  and  the  tendon  of  the  quadriceps,  both  of  which 
are  very  tense,  can  be  seen  standing  out  beneath  the  skin.  Movement  is  very 
limited. 

Treatment.— Generally,  if  the  hip  is  flexed,  the  knee  extended,  and 
direct  pressure  made  upon  the  prominent  border  of  the  bone,  it  slips  back 
into  its  position  at  once  ;  or,  if  this  fails,  the  hip  and  the  knee  may  be  bent, 
(under  an  ana?sthetic)  and  pressure  and  extension  tried  together  ;  sometnnes 
rotation  of  the  leg  has  been  foimd  of  assistance.  But,  while  one  or  other  of 
these  nearly  always  succeeds  at  once,  instances  are  occasionally  met  with 
in  which  reduction  is  impossible  in  spite  of  every  attempt.  Nor  is  the  cause 
clear.  It  may  be  due  to  the  patella  catching  in  the  intercondyloid  notcli,  or 
to  its  being  in  some  way  entangled  in  the  capsule  ;  but,  whatever  ^  it  is,  m  a 
few  cases  it  has  resisted  everything,  and  the  dislocation  has  remained  unre- 
duced in  spite  of  section  of  the  ligaments  and  the  tendon  of  the  quadriceps. 
In  such  circumstances  it  would  be  wiser  to  open  the  joint  freely,  with  every 
precaution,  and  divide  the  structures  that  retain  the  bone,  tlian  to  trust  to 
force  and  subcutaneous  section,  which  on  several  occasions  have  ended  in 
suppuration. 
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As  in  all  injuries  involving  the  knee,  the  joint  becomes  filled  with  fluid 
even  before  the  dislocation  is  reduced  ;  and  partly  for  this  reason,  the  capsule 
becoming  stretched  and  softened  by  the  effusion,  partly  because  the  disloca- 
tion is  due  in  great  measure  to  the  shape  of  the  bones,  recurrence  is  very 
common.  The  limb  must  be  placed  upon  a  splint,  in  a  position  of  moderate 
extension,  carefully  packed  in  cotton-wool,  and  firmly  bandaged  until  the- 
effusion  is  absorbed.  Afterwards  an  apparatus  must  be  worn  to  prevent  any 
lateral  movement  of  the  patella.  The  simiJlest,  perhaps,  is  a  piece  of  chamois, 
leather  spread  with  lead  piaster  strained  round  the  limb  ;  it  should  be  large 
enough,  when  the  knee  is  laid  upon  it,  to  overlap  well  in  front,  and  should 
extend  a  few  inches  above  and  below  the  joint.  This  answers  better  than 
ordinary  strapping,  unless  it  is  applied  exceedingly  well.  If,  however,  there 
is  much  laceration,  or  if  the  bone  has  been  displaced  more  than  once,  some 
apparatus  similar  to  that  used  to  retain  a  displaced  fibro-cartilage  is  advisable.. 

In  young  people  of  rapid  growth,  when  the  bony  prominences  are  poorly 
marked  and  the  ligaments  yielding,  the  patella  can  be  moved  freely  from  one 
condyle  to  the  other,  and  sometimes  it  gets  caught  upon  the  outer  one.  The 
capsule,  however,  is  not  torn  ;  the  bone  is  easily  replaced ;  and  there  is  a 
very  slight  amount  of  effusion  afterwards. 


DISLOCATIONS  OF  THE  KNEE 


The  leg  may  be  dislocated  backwards,  forwards,  or  to  either  side  ;  and 
a  few  cases  are  recorded  in  which  the  tibia  has  been  displaced  so  far  by 
rotation  that  the  inner  tuberosity  was  directed  forwards  and  the  tubercle 
outwards. 

Lateral  dislocations  are  the  most  common  and  are  always  incomplete,, 
the  tibia  never  being  displaced  entirely  from  the  femur.  They  may  be 
caused  by  a  fall  with  the  leg  bent  under  the  body,  by  sudden  forcible  twist- 
ing, or  by  extreme  violence  applied  to  one  side  of  the  limb  ;  and  are  always 
attended  by  very  serious  injury  tp  the  lateral  and  crucial  ligaments  and  to 
the  tendinous  expansion  of  the  vasti.  The  deformity  is  sufficiently  con- 
spicuous to  be  recognised  at  once,  the  internal  condyle  of  the  femur  resting 
on  the  outer  tuberosity  of  the  tibia  (or  vice  versa)  and  forming  a  distinct  and 
easily  recognised  projection  on  the  side.  Reduction,  owing  to  the  extent  of 
the  injury,  is  easily  accomplished  by  flexion  and  extension  combined  with 
lateral  pressure.  Afterwards  the  knee  must  be  placed  upon  a  splint,  raised, 
very  carefully  bandaged  and  covered  with  ice.  Passive  motion  may  be  com- 
menced in  a  fortnight  or  three  weeks,  but  through  a  very  small  angle,  so  as 
not  to  throw  any  strain  upon  the  ruptured  parts  ;  and  the  patient  should  not 
be  allowed  to  bend  the  joint  himself  for  at  least  a  month  more.  Afterwards 
an  apparatus  must  be  worn  restricting  the  movement  of  the  joint,  for  fear  of 
any  sudden  twist  displacing  the  bones  again. 

Antero-posterior  dislocatio n.~T)is\ocsition  of  the  knee  forwards  may  take 
place  either  by  over- extension  or  by  direct  violence :  dislocation  backwards, 
which  is  much  more  rare,  only  by  the  latter.  The  luxation  may  be  complete, 
the  tibia  being  carried  altogether  in  front  or  behind  the  femur,  and  forced  some 
distance  up  tlie  thigh  ;  or  more  often  incomplete,  and  the  bones  still  to  a  great 
extent  m  contact.  The  ligaments  are  always  torn,  or  wrench  away  portions 
ot  the  bones  ;  the  neighbouring  tendons  and  muscles,  such  as  the  hamstrings 
and  the  gastrocnemius,  are  lacerated  or  stretched  ;  and  the  vessels  either- 
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compressed,  so  that  the  circulation  is  stopped,  or  actually  torn  across.  The 
shape  of  the  bones  is  easily  made  out,  and  the  nature  of  the  injury  can  liardly 
be  mistaken.  In  the  forward  dislocation  the  limb  is  usually  extended,  and  if 
it  is  complete,  much  shortened.  The  patella  is  freely  movable  ;  sometimes 
the  joint  is  fixed;  sometimes,  owing  to  the  extent  of  the  laceration  and  the 
position  of  the  bones,  there  is  a  wide  range  of  passive  movement.  In  the 
backward  form  the  displacement  is  more  variable  ;  generally  the  limb  is  in 
a  position  of  extreme  extension,  but  it  may  be  completely  flexed. 

Eeduction,  especially  under  an  anfesthetic,  is  easy,  and  may  be  accom- 
plished either  by  traction  in  the  axis  of  the  limb,  or  by  flexion  and  extension, 
according  to  the  position  of  the  bones.  The  condition  of  the  vessels  below 
should  be  ascertained  at  once  ;  even  if  the  artery  has  only  been  compressed 
or  stretched,  a  thrombus  may  form,  and  gangrene  set  in ;  or  later  an 
aneurysm  may  develop ;  if  it  has  given  way,  immediate  amputation  should 
be  performed.  Usually  this  is  required  in  compound  dislocations  ;  only, 
perhaps,  sometimes,  when  the  skin  is  not  so  much  torn,  and  the  vessels  are 
intact,  and  the  patient  is  young  and  healthy,  an  attempt  may  be  made  to 
save  the  limb,  either  by  washing  the  joint  out  and  draining  it  thoroughly,  or 
by  performing  a  primary  excision. 


Dislocation  op  the  Semilunar  Cartilages 

In  this  accident,  which  was  first  described  by  Hey  under  the  name  of 
internal  derangement  of  the  knee-joint,  one  of  the  semilunar  cartilages  is 
displaced  and  caught  between  the  bones,  so  that  the  joint  is  locked  and,  so 
far  as  the  patient  is  concerned,  is  entirely  out  of  control. 

The  external  cartilage  glides  backwards  and  forwards  freely  over  the 
upper  surface  of  the  tuberosity  ;  the  internal  is  more  fixed  and  follows  the 
movements  of  the  tibia  ;  but  the  latter  appears  to  be  the  more  frequently  dis- 
placed. The  nature  of  the  injury  probably  diflers  a  good  deal.  Sometimes 
the  margin  of  the  cartilage  is  detached,  and  the  disc  is  rolled  inwards 
towards  the  centre  of  the  joint  ;  the  external  has  been  found  by  Godlec 
rolled  up  in  the  inter-condyloid  notch.  More  often  one  of  the  ends  is  torn 
away  from  the  bone,  and  the  disc  is  squeezed  out  under  the  skin,  either  in 
front  or  to  one  side.  The  anterior  part  of  the  internal  is  the  part  that  gives 
way  the  most  frequently  ;  and  it  has  been  found,  as  the  result  of  football, 
so  completely  detached  that  it  had  to  be  removed  as  a  foreign  body.  In 
many  instances  it  is  probable  that  the  actual  laceration  is  insignificant,  the 
fibrous  tissue  by  which  they  are  attached  being  stretched,  rather  than  torn, 
so  that  in  certain  positions  of  the  joint  the  cartilages  can  b6  pushed  back- 
wards or  forwards  until  they  are  caught  between  the  bones.  Such  an 
accident  may  occur  even  in  a  healthy  joint  ;  but  it  is  much  more  likely  to 
happen  when  the  ligaments  are  already  relaxed  by  chronic  synovitis  or 
rheumatoid  arthritis  ;  and,  for  this  reason,  recurrence  of  the  displacement, 
when  once  it  has  occurred,  is  the  rule  rather  .than  the  exception.  The  joint 
always  becomes  filled  with  fluid  after  this  accident ;  the  ends  of  the  cartilage 
if  it  is  torn,  are  forced  apart  from  each  other,  so  that  repau"  can  only  be 
carried  out  imperfectly,  and  all  the  ligaments  are  stretched  and  softened. 
For  the  same  reason  internal  derangement  is  not  uncommon  in  young 
rapidly  growing  subjects,  in  whom,  owing  to  the  weakness  of  the  muscles 
and  the  poor  development  of  the  articular  ends,  the  bones  can  often  be  made 
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to  assume  abnormal  positions  ;  but  it  may  happen  to  the  strongest  and  most 
athletic. 

The  cause  is  always  a  trivial  one  :  crossing  the  legs,  for  example,  while 
seated  ;  catching  the  inner  side  of  the  great  toe  in  walking  ;  twisting  round 
to  take  a  ball  at  lawn-tennis  ;  or  even  suddenly  turning  over  in  bed.  Nearly 
always  it  is  caused  by  rotation  while  the  leg  is  semi-flexed  ;  in  eversion  the 
internal  one  suffers ;  in  inversion,  the  external ;  it  may  occur,  however,  at 
the  end  of  extension,  if  there  is  no  weight  on  the  limb  to  hold  the  bones 
together.  Thus  it  is  common  at  football  when  a  kick  is  missed :  the 
posterior  end  of  the  internal  cartilage  is  carried  forwards  until  it  slips  under 
the  condyle ;  if  it  slips  back  again,  there  is  merely  a  sharp  stab  of  pain, 
often  followed  by  a  slight  amount  of  effusion  ;  but,  if  it  is  caught,  there  is 
genuine  displacement  and  the  limb  becomes  locked.  Knott's  and  some  of 
Hey's  cases  were  probably  similar.  In  Lucas's  the  external  was  displaced, 
the  posterior  end  being  carried  forward  in  the  same  way  until  it  was  caught 
under  the  condyle  ;  there  was  a  sudden  jerk  when  the  joint  was  flexed  ;  a 
projection  made  its  appearance  on  the  outer  side  of  the  patella  and  the  hmb 
became  inverted ;  in  extension  this  was  reversed,  the  limb  becoming  straight 
and  the  projection  vanishing.  Several  similar  instances  have  been  recorded 
by  Marsh. 

It  is  not  uncommon  to  find,  after  repeated  accidents  of  this  kind,  that 
there  is  a  certain  amomit  of  permanent  thickening,  generally  on  the  inner 
side  of  the  limb  ;  and  in  one  or  two  cases  the  disc  appears  to  have  become 
hypertrophied,  from  the  effect  of  constant  irritation.  According  to  Kocher 
•  it  may  become  converted  into  a  mass  of  granulation-tissue,  and,  unless  it  is 
excised,  lead  to  suppuration  in  the  joint. 

Symptoms. — In  all  the  cases  there  is  a  strong  family  likeness,  though 
there  are  many  small  points  of  difference,  depending  in  all  probability  on 
the  character  and  the  direction  of  the  displacement.  '  There  is  a  sudden 
attack  of  the  most  intense  pain ;  the  patient  falls  down  almost  in  a  fainting 
condition  with  the  knee  slightly  'bent ;  and  in  severe  cases  lie  is  quite  unable 
to  stand.  Voluntary  movement  is  out  of  the  question,  but  passive  motion  is 
free  and  almost  painless  ;  if  the  patient  sits  on  a  table  he  can  swing  the  leg 
backwards  and  forwards,  but  not  to  its  full  extent  in  either  direction.  In  a 
few  minutes  the  joint  becomes  filled  with  fluid  ;  by  degrees  the  severity  of 
the  pain  abates,  and  very  slowly  power  returns  until  the  patient  can  limp 
about ;  but  so  long  as  the  displacement  persists,  full  flexion  and  extension 
are  impossible.  Sometimes  a  projection  can  be  seen  on  the  outer  or  the 
inner  side  of  the  limb,  corresponding  to  one  of  the  cartilages ;  occasionally 
the  skin  is  puckered  in  when  the  displacement  is  towards  the  interior ;  in 
most  instances  the  only  change  visible  is  a  slight  relaxation  of  the  liganien- 
tum  patelliB  when  compared  with  the  opposite  side.  Synovitis  is  invariable 
and  as  a  rule  very  rapid. 

Shghter  cases,  in  which  the  cartilage  probably  sHps  back  of  itself,  are 
not  uncommon.     The  patient  generally  complains  of  the  joint  locking  or 
catchmg,  of  a  moment's  sudden  pain,  and  then,  after  a  sensation  of  something 
shppmg  away,  of  being  able  to  move  again,  but  with  a  certain  degree  of  . 
uneasiness. 

Diagnosis.— The  history  and  symptoms  closely  resemble  those  of  loose 
cartilages  in  a  joint,  but  the  presence  of  a  projection  or  a  depression  on  a 
level  with  the  head  of  the  tibia,  and  the  continual  locking  of  the  joint, 
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.generally  make  tlie  diagnosis  certain.  If,  however,  before  tlie  case  is  seen 
the  synovial  cavity  has  already  become  distended,  the  difticulty  may  be  very 
considerable,  and  in  all  cases  in  which  the  history,  or  symptoms,  suggest 
«ither  of  these  conditions,  it  is  advisable  to  make  the  most  thorough  examina- 
tion, not  only  at  once,  but  afterwards  when  the  effusion  has  in  great  measure 
subsided.  Much  discredit  has  arisen  on  more  than  one  occasion  from  the 
fact  that  this  displacement  has  never  been  recognised. 

Treatment. — The  first  thing  is  to  release  the  cartilage.  In  the  slighter 
cases  it  often  slips  back  of  itself  before  the  patient  is  seen,  or  is  reduced  by 
some  almost  involuntary  action.  Knott,  for  example,  relates  how,  on  the 
first  occasion  on  which  it  happened  to  himself,  he  instinctively  applied  his 
hands  upon  each  side  of  the  joint  and  pressed  as  firmly  as  he  could  to  relieve 
the  pain  ;  suddenly  he  felt  something  slip  and  the  limb  could  be  moved  again 
at  once.  Where  the  displacement  has  repeatedly  occurred  this  is  frequently 
the  case,  and  the  patients  learn  either  to  do  it  for  themselves  or  to  direct 
others  in  the  manipulation  required.  An  anassthetio  is  not  absolutely 
needed,  but  in  most  cases  it  is  advisable  :  the  manipulation  is  so  much  more 
easy,  and  the  condition  of  the  joint  can  be  examined  so  much  more 
thoroughly. 

Hey  recommended  that  the  patient  should  be  seated  on  a  high  chair 
facing  the  surgeon,  who  should,  grasp  the  limb  iirmly,  extend  it,  until 
it  was  as  straight  as  circumstances  would  allow,  and  then  rapidly  flex  it. 
Modern  surgeons  have  reversed  this  proceeding  with  advantage,  as  prelimin- 
ary extension  is  much  more  painful  than  flexion,  and  in  the  second  step 
rapid  flexion  is  somewhat  difficult  to  carry  out.  Whichever  plan  is  adopted, 
firm  pressure  must  be  made  with  the  thumb  over  any  projection  that  can  be 
felt.  If  this  fails  the  limb  may  be  flexed  to  its  full  extent,  rotated  inwards 
or  outwards  as  far  as  it  can  be,  and  then  rapidly  extended,  or  abduction  and 
adduction  may  be  tried  in  the  same  way.  Sometimes  it  suddenly  slips  into 
position  almost  of  itself;  in  a  few  cases  it  has  never  been  reduced  at 
all,  although  repeated  attempts  have  been  made,  not  only  at  first,  but 
afterwards,  when  the  effusion  into  the  joint  had  been  absorbed.  In  such 
cases,  or  if  the  displacement  takes  place  so  frequently  that  the  joint  is  prac- 
tically useless,  and  is  in  serious  danger  of  becoming  disorganised  from 
repeated  attacks  of  synovitis,  there  is  no  doubt  the  cartilage  should  either  be 
removed,  or  be  reduced  and  stitched  into  position  with  catgut. 

As  soon  as  reduction  has  been  accomplished,  means  must  be  taken  to  get 
rid  of  the  effusion.  Recurrence  cannot  always  be  prevented,  especially  it  one 
end  of  the  cartilage  has  been  torn  off  the  bone  ;  but  there  is  no  doubt  the 
tendency  to  it  is  greatly  increased  by  the  amount  and  persistence  of  the  effu- 
sion. The  limb  must  be  carefully  packed  m  cotton-wool  and  bandaged  as 
firmly  as  possible  ;  and  if  the  pain  and  tension  are  very  severe,  it  should  be 
placed  upon  a  splint  and  the  patient  kept  in  the  recumbent^  position  for  a 
few  days.  Passive  motion  may  be  commenced  after  forty-eight  hours,  so 
that  there  may  be  no  after-stiffness  or  wasting  of  the  muscles ;  but  the 
extremes  of  flexion  and  extension  should  be  avoided,  and  care  should  be  taken 
to  keep  the  foot  perfectly  straight. 

After  the  effusion  has  been  absorbed  an  apparatus  must  be  worn  for  some 
months,  especially  when  indulging  in  any  exertion  which,  like  lawn-tennis, 
has  a  particular  tendency  to  produce  this  displacement.  If  it  has  liappcned 
only  once,  an  elastic  knee-cap,  strengthened  and  padded  opposite  the  cartilage. 
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whichever  it  is,  may  suffice,  but  this  must  only  be  worn  during  exercise,, 
never  at  night  ;  and  the  knee,  every  time  it  is  removed,  must  be  thoroughly 
rubbed  and  shampooed,  or  more  harm  than  good  may  result.  In  older 
cases  this  is  not  enough,  and  a  metal  apparatus  must  be  fitted  on.  A  very 
good  arrangement  consists  of  two  well-padded  metal  plates,  accurately  fitted 
round  the  knee-cap,  one  on  either  side,  and  held  together  above  and  below  by 
short  straps.  These  plates  are  connected  together  by  a  steel  spring  passing 
horizontally  across  behind  the  joint,  so  that  when  the  splint  is  in  position 
they  press  firmly  upon  the  unprotected  portion  of  the  capsule  where  the  dis- 
placement is  most  likely  to  take  place.  If  this  does  not  answer,  or  if,  as  not 
unfrequently  happens  when  the  intei-nal  lateral  ligament  of  the  knee-jointi 
has  been  injured,  rotation  of  the  tibia  is  a  marked  feature  in  the  displace- 
ment, the  best  kind  of  apparatus  is  formed  on  the  principle  of  two  lateral 
bars,  jointed  opposite  the  knee  and  connected  together  above  and  below  by  a 
circle  round  the  limb,  formed  partly  of  metal,  partly  of  leather.  An  addi- 
tional strap  across  the  joint  above  and  below  the  patella  is  of  service.  This 
is  heavier  and  more  cumbersome,  but  much  more  efficient  than  the  former 
in  checking  irregular  movements  of  rotation.  In  any  case  the  patient  should 
learn  to  keep  the  foot  as  constantly  as  possible  turned  in  the  direction  of  the 
displacement — inverted,  that  is  to  say,  when  the  internal  cartilage  is  affected,, 
and  vice  versa. 
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The  foot  may  be  detached  from  the  tibia  and  fibula,  and  driven  either 
backwards,  forwards,  inwards  or.  outwards  ;  but  the  displacement  is  rarely 
complete.  A  few  cases  are  recorded  in  which  the  bones  of  the  leg  have 
been  separated  from  each  other,  and  the  astragalus  driven  up  between  them. 


Lateeal  Dislocation 

^  This  is  caused  by  the  foot  being  forcibly  twisted  on  an  antero-posterior 
axis,  and  it  can  scarcely  take  place  v/ithout  fracture  of  one  or  both  malleoli. 

Dislocation  outwards,  with 
fracture  of  the  fibula,  is  the 
more  common,  and  is  known  as 
Pott's  fracture  (fig.  218):  the 
foot  is  forcibly  everted,  the  strain 
falls  upon  the  internal  lateral 
ligament  or  the  internal  malleo- 
lus ;  one  or  other  of  them  gives 
way,  the  fibula  breaks  inwards 
towards  the  tibia  a  short  dis- 
tance above  the  joint,  and,  if  the 
force  continues,  the  astragalus 
is  twisted  round  in  its  socket, 
carrying  with  it  the  bones  of 
the  foot.    When  the  violence  is 


Fig.  218.— Pott's  fracture 


vAY'ti'n  1  f     (-      XI  very  great,  there  is,  in  addition,  a 

hv  til  *f ''^"^'^•t^i^ougli  the  tibia,  a  portion  of  the  bone  being  dragged  away 
oy  tlie  mterosseous  ligament.    If  the  separation  is  onlv  slieiit.  the  deformity 
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is  not  serious,  though,  unless  care  is  taken  to  prevent  it,  the  socliet  in  which 
the  astragahis  is  fixed  may  be  widened,  and  the  security  of  tlie  joint  perma- 
nently impaired  ;  but,  if  it  is  extensive,  the  whole  of  the  foot  and  the  external 
malleolus  may  be  carried  upwards  on  to  the  outer  side  of  the  leg,  until 
the  articular  surfaces  are  completely  displaced.  This,  which  is  known  as 
Dupuytren's  fracture,  is  very  rare  but  very  serious. 

It  sometimes  happens  when  both  malleoli  have  given  way,  that  the 
astragalus  with  the  foot  is  carried  bodily  outwards  or  inwards  on  the  leg 
without  any  twisting. 

Dislocation  inwards  is  not  so  often  met  with.  It  can  only  be  produced 
by  extreme  inversion  ;  the  internal  malleolus  or  the  portion  of  the  tibia 
carrying  it,  is  prised  off  by  the  rotation  of  the  foot,  and  either  the  external 
lateral  ligament  is  torn,  or,  more  commonly,  the  fibula  is  broken  outwards 
from  the  traction  upon  its  inferior  extremity.  Sometimes  the  astragalus 
itself  is  crushed  as  well. 

Antero-postekior  Dislocation 

In  spite  of  the  width  of  the  astragalus  in  front,  and  the  strength  of  the 
lateral  ligaments,  the  foot  is  occasionally  displaced  backwards  ;  displacement 
forwards  is  very  rare.  In  either  case  the  lateral  ligaments  give  way ;  or 
the  fibula,  or  the  internal  malleolus,  is  broken 
off  instead,  and  carried  forwards  or  backwards 
with  the  bones  of  the  foot. 

Dislocation  backwards  may  be  either  com- 
plete or  incomplete  (fig.  219).  It  is  caused  by 
forcedplantarflexion,  the  point  of  the  foot  being 
depressed  until  either  the  bones  or  the  anterior 
part  of  the  lateral  ligaments  give  way ;  then 
if  any  force  is  applied  to  the  leg  from  behind 
(such,  for  example,  as  the  impetus  of  the  body 
in  falling  from  a  carriage  in  motion)  the  tibia 
and  fibula  are  driven  over  the  front  of  the  astra- 
galus. As  soon  as  the  force  is  spent,  the  foot 
is  straightened  by  the  action  of  the  muscles. 

Forward  displacement  may  be  produced 
by  extreme  dorsal  flexion :  if,  for  example, 
while  the  foot  is  fixed  and  the  knee  and  ankle 

are  completely  bent,  a  violent  blow  is  delivered  on  the  front  ot  the  tlngn, 
driving  the  bones  of  the  leg  backwards  ;  but  only  six  cases  are  on  I'^eonl. 

In  dislocation  upumxls  the  fibula  is  wrenched  off  from  the  tibia,  tne 
interosseous  ligament  either  giving  way  or  tearing  off  a  portion  oi  tlie  bone  , 
the  lateral  ligaments  are  torn,  and  the  p,stragalus  is  forced  vertically  up^^al us 
into  the  interspace.  This  can  only  arise  from  an  extreme  degree  ^'^o^"''^ 
applied  to  the  sole  of  the  foot,  the  bones  first-  being  separated  and  tnen  tne 
astragalus  driven  upwards  by  a  contmuance  of  the  force.  In  one  case  it  ^\a 
bilateral,  caused  by  jumping  down  from  some  great  height. 

Diagnosis.— Immediately  after  the  accident,  there  is  rarely  any  clitncu  ^ 
owing  to  the  wav  in  which  the  bony  prominences  stand  out  beneatn  uie 
skin ;  but  the  outlines  soon  become  fainter  as  the  depressions  are  hllea  up 
by  the  extravasation  and  swelling,  and,  in  a  little  while,  nothing  can  be  seen 
Lnf  n.n,..„„i  flip  font  with  regard  to  the  rest  ol 


Fig.  'IV.). — Disloc;i,tioii  of  font, 
backwards. 
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the  limb,  wliethei'  it  is  inverted  or  everted,  shortened  or  lengthened,  always 
gives  a  clue  to  the  nature  of  the  injury  ;  and  then  deep  pressure  may  be 
used  to  determine  the  particular  character  of  the  displacement  and  the 
amount  of  damage  done  to  the  bones  and  ligaments,  every  bony  projection 
being  compared,  one  by  one,  with  the  corresponding  ones  in  the  opposite 
foot.  Finally,  passive  motion  must  be  tried,  not  only  to  assist  in  identifying 
the  bones  by  the  way  in  which  they  move,  but  to  ascertain  the  presence  of 
abnormal  mobility  (lateral  flexion,  for  example),  or  of  crepitus. 

Treatment. — The  method  of  reduction  is  essentially  the  same  in  them 
all.  The  patient  must  be  placed  under  an  ansesthetic,  to  relax  the  muscles  ; 
the  knee  must  be  flexed,  and  then  the  foot  must  be  slowly  but  firmly  brought 
round  to  its  right  position.  If  the  displacement  is  lateral,  this  is  generally 
easy  ;  when  it  is  backwards,  it  may  usually  be  managed  by  extreme  plantar 
flexion,  drawing  the  foot  downwards,  away  from  the  leg,  at  the  same  time, 
and  rocking  it  from  side  to  side  so  as  to  disentangle  it ;  but  in  dislocation  of 
the  foot  forwards  the  difficulty  is  very  great.  Dorsal  flexion  appears  to  offer 
the  best  prospect,  and  the  tendo  Achillis,  or  any  other  that  gets  in  the  way 
between  the  bones,  may  be  divided ;  but  even  then  the  attempt  has  not  always 
been  successful. 

Upward  dislocation,  the  diagnosis  of  which  is  easy,  from  the  enormous 
breadth  of  the  lower  part  of  the  leg  and  the  approximation  of  the  sole  to  the 
malleoh,  can  only  be  reduced  by  extension  on  the  foot.  If  the  attempt  fails, 
the  limb  ultimately  becomes  very  useful,  although  the  joint  itself  always 
remains  stiff. 

In  all  dislocations  of  the  ankle,  some  form  of  apparatus  is  required  after 
reduction  has  been  accomplished,  to  prevent  the  surfaces  being  displaced 
again.  In  the  slighter  cases,  in  which  the  tendency  to  return  is  not  very 
marked,  and  the  injury  is  seen  a  short  time  after  the  accident,  so  that  the 
extravasation  is  not  extreme  or  the  skin  in  danger  of ,  giving  way,  a  fixed 
apparatus  may  be  applied  at  once,  only  it  must  be  formed  in  two  parts,  laced 
or  fastened  together  in  some  oth^r  way  ;  and  it  must  be  thickly  padded  with 
cotton- wool  opposite  the  seat  of  injury.  Afterwards  the  hmb  must  be  raised 
for  twenty-four  hours,  and  the  knee-joint  kept  flexed  until  the  tendency  to 
spasmodic  contraction  on  the  part  of  the  muscles  has  disappeared.  Passive 
motion  and  massage  may  be  commenced  at  the  end  of  ten  days,  but  the 
limb  in  the  meantime  must  be  encased  in  a  starch  bandage,  and  the  patient 
must  not  be  allowed  to  rest  any  weight  upon  it  for  at  least  six  weeks.  The 
.greatest  care  is  necessary  during  the  whole  course  of  treatment  to  prevent 
any  drooping  of  the  toes  or  version  of  the  foot.  If  either  of  these  is  present, 
the  hmb  becomes  almost  useless. 

When  the  injury  is  more  severe,  and  in  all  cases  of  antero-posterior  dis- 
placement, it  is  better  to  make  use  either  of  back  and  side  splints,  swinging 
the  leg  from  a  cradle  (as  already  described  in  speaking  of  fractures),  or  of  a 
snigie  side  splint  with  a  foot  and  sole  piece,  the  limb  resting  upon  its  outer 
surface.  In  either  case  the  knee  must  be  kept  well  bent,  the  foot  must 
be  exactly  at  right  angles  to  the  leg,  and  the  pads  must  be  so  arranged  on 
the  sphnts  as  to  correct  as  far  as  possible  any  tendency  to  eversion  or 
inversion.  If  a  side  splint  is  used,  it  is  of  great  advantage  to  pack  the  ankle  ' 
weU  with  several  layers  of  cotton-wool,  and  bandage  it  firmly  over  all.  Very 
often  unless  this  is  done,  it  is  difficult  to  be  certain  whether  the  displace- 
ment is  rectified  or  not,  owing  to  the  amount  and  the  persistence  of  the 
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oecleina  and  extravasation.  The  limb  may  be  placed  in  a  fixed  apparatus  at 
the  end  of  a  fortnight,  but  this  must  be  so  arranged  that  it  can  be  removed 
for  the  purpose  of  carrying  out  passive  exercise  every  two  or  three  days.  If 
this  is  neglected,  the  joint  is  liable  to  become  exceedingly  stiff  and  painful. 

Compound  dislocation  of  the  ankle-joint  is  a  most  serious  injury,  and, 
especially  if  the  patient  is  broken  down  in  health,  may  require  immediate 
amputation.  Age  is  not  of  so  much  importance  in  this  respect  as  the  condi- 
tion of  the  kidneys,  though  of  course  the  risk  increases  with  advancing  years. 
Much  depends  upon  the  way  in  which  the  accident  happens.  If  it  is  the 
result  of  indirect  violence,  so  that  the  skin  on  one  side  of  the  joint  is  torn, 
and  the  interior  exposed,  without  the  bones  being  crushed  or  the  soft  parts 
bruised,  the  limb  may  be  saved,  though  it  can  only  be  done  by  the  most  per- 
fect drainage.  Even  if  suppuration  and  anchylosis  occur,  it  may  prove  ex- 
ceedingly useful,  the  mid-tarsal  joint  replacing  the  one  that  is  lost.  The 
bleeding  must  be  stopped  ;  detached  fragments  of  bone  or  cartilage  removed  ; 
the  wound  thoroughly  washed  out  (it  is  a  very  good  plan  to  immerse  the 
part  bodily  in  a  corrosive  sublimate  bath  for  some  hours)  and  so  arranged 
that  it  can  drain  perfectly,  counter-openings  being  made,  if  need  be,  to  en- 
sure this.  If  the  wound  is  very  small,  it  may  be  sealed  and  closed  at  once  : 
as  a  rule,  it  is  better  to  leave  it  open,  so  that  the  cavity  can  be  constantly 
washed  out  and  there  may  be  no  accumulation  in  the  interior.  Then  the 
ankle  must  be  covered  with  a  thoroughly  absorbent  dressing  and  fixed  upon 
a  sphnt,  interrupted  so  that  the  wound  may  be  exposed  without  disturbing 
the  bandages.    Paraffin  is  very  useful  for  this,  as  it  is  waterproof. 

In  many  cases  the  wound  heals  up  at  once :  sometimes  there  is  a  certain 
amount  of  discharge  ;  granulations  spring  up  round  the  orifice,  the  synovial 
lining  becomes  unduly  thickened  and  vascular,  and  the  joint  is  stiffened  from 
the  formation  of  extra-articular  adhesions  ;  but  the  cartilages  remain  intact 
and  the  cavity  is  preserved.  If,  however,  the  drainage  is  not  perfect,  or  if  the 
discharge  is  allowed  to  decompose  inside,  acute  suppurative  arthritis  is  sure  to 
set  in  ;  the  cartilages  necrose  ;  the  ligaments  are  destroyed  ;  the  surface  of  the 
bones  becomes  carious ;  and  abscesses  form  in  the  loose  cellular  tissue  around. 
Even  then,  if  free  exit  is  provided,  and  the  cavity  is  kept  constantly  clear, 
granulations  may  spring  up  and  fill  the  cavity,  until  the  opposite  surfaces 
fuse  together;  but  secondary  amputation  may  at  any  moment  become  neces- 
sary. The  patient's  health  and  strength  may  fail  from  the  intensity  of  the 
fever  and  the  profuse  suppuration ;  or  the  inflammation  may  spread  along 
the  tendon-sheaths  or  the  planes  of  cellular  tissue  ;  or  the  bones  may  become 
extensively  necrosed  ;  and,  finally,  even  when  anchylosis  has  set  in,  it  may  be 
required,  owing  to  the  useless  condition  of  the  limb. 

When  the  injury  is  more  severe,  the  same  general  ])lan  of  treatment  may 
be  followed  ;  but  if  it  is  the  result  of  direct  violence  the  prospect  of  success 
is  very  small.  The  tendons  may  be  sutured;  the  ends  of  the  bones 
resected  (removal  of  one  malleolus  has  some  advantage,  as  it  gives  more 
room  for  drainage),  and  even  the  posterior  tibial  has  been  divided  and  tied, 
with  a  good  result;  but  if  the  skin  is  badly  bruised  and  stripped  off  the 
subjacent  tissues,  or  if  it  is  torn  a  considerable  way  round  the  limb,  recovery 
with  a  useful  foot  is  almost  hopeless. 
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DISLOCATION  OF  THE  ASTEAGALUS 

This  must  be  distinguished,  on  the  one  hand,  from  dislocation  at  the 
ankle-joint,  in  which  the  whole  foot  is  detached  from  the  leg ;  and,  on  the 
other,  from  the  subastragalar  form,  in  which  the  rest  of  the  tarsus  is  separated 
from  the  astragalus.  In  this  injury  the  astragalus  is  dislocated  both  from 
the  foot  and  from  the  leg ;  and  is  thrown  out  from  its  socket,  sometimes  so 
thoroughly  that  it  has  been  shot  out  of  the  foot  altogether. 

The  displacement  may  be  either  forwards  or  backwards,  the  bone  generally 
being  forced  to  one  side  or  the  other  at  the  same  time.  True  lateral  dis- 
XJlacement  without  fracture  of  the  malleoli  is  scarcely  possible  ;  most  of  the 
instances,  in  all  probability,  having  been  really  dislocations  forward  first. 
In  a  few  very  rare  cases  the  astragalus  has  undergone  a  process  of  version 
without  leaving  its  bed  ;  the  bone  has  been  twisted  round  in  its  socket  by 
some  violent  wrench,  so  that  the  lateral  surfaces  look  upwards  or  downwards, 
or  its  head  faces  one  of  the  malleoli. 

Dislocation  fonvards  is  produced  by  over- extension  ;  the  foot  is  first  de- 
tached from  the  astragalus  ;  the  head  of  this  bone  is  twisted  out  from  the 
scaphoid ;  and  then,  if  the  force  continues,  the  lateral  ligaments  give  way, 
and  it  is  shot  out  from  underneath  the  tibia.    As  soon  as  the  force  is  spent 


:g.  220.— Subastragalar  dislocation,  with  partial  luxation  of  astragalus  from  leg. 


the  muscles  pull  the  foot  into  position  again.  The  dislocation  may  be  either 
complete  or  incomplete :  the  astragalus,  that  is  to  say,  may  be  forced  alto- 
gether out  of  its  socket,  until  it  rests  either  on  the  cuboid,  or  on  the  scaphoid 
and  cuneiform  bones,  according  to  the  side,  while  the  tibia  rests  upon  the 
OS  calcis :  or  it  may  be  merely  detached  from  its  connection,  and  lie  still 
partly  under  the  bones  of  the  leg  (fig.  220).  In  either  case  the  neck  of  the 
bone  IS  not  unfrequently  broken. 

_  The  prominence  caused  by  the  peculiar  shape  of  the  bone  can  be  recog- 
nised at  once  :  the  foot  is  turned  inwards  or  outwards,  in  the  opposite  direc-  - 


DISLOCATION  OF  THE  ASTEAGALUS 


607 


Hon  to  tlie  displacement ;  the  sole,  especially  iu  the  complete  form,  is  hrought 
nearer  to  the  leg  ;  one  malleolus  stands  out  while  the  otlier  is  deeply 
sunken  ;  and  all  movement  is  abolished. 

Dislocation  backioards  is  much  more  rare,  and,  owing  to  the  space  in 
front  of  the  tendo  Achillis,  is  not  so  conspicuous.  It  can  only  be  produced 
by  extreme  flexion  ;  in  one  instance,  for  example,  the  foot  was  fixed,  the 
heel  driven  down  into  a  depression,  and  the  leg  crushed  down  upon  the  foot. 
In  most  it  is  incomplete,  and  generally  it  is  rather  to  one  side,  but  it 
may  be  nearly  straight.  The  foot  is  neither  inverted  nor  everted  ;  in  front 
there  is  a  depression  over  which  the  edge  of  the  tibia  can  be  felt,  and 
the  great  toe  is  strongly  flexed,  owing  to  the  tension  on  the  tendon  of  the 
flexor  longus  poUicis ;  behind,  the  tendo  Achillis  is  forced  back,  a  hardness 
can  be  felt  in  front  of  it,  and  in  some  cases,  where  the  displacement  is 
lateral,  the  shape  of  the  bone  can  be  made  out  to  one  side  or  the  other. 

Treatment. — In  the  incomplete  form  of  dislocation  forwards  (which  is 
the  most  common)  reduction  may  be  accomplished  by  placing  the  patient 
under  an  anaesthetic,  bending  the  knee,  and  making  traction  on  the  foot  away 
from  the  leg  while  in  the  position  of  plantar  flexion,  direct  pressure  meantime 
being  exerted  on  the  anterior  surface  of  the  bone.  If  this  fails  the  tendo 
Achillis  may  be  divided,  and  any  other  bands  that  are  plainly  in  the  way ; 
but,  especially  if  the  dislocation  is  complete,  the  attempt  is  very  likely  to  foil. 
The  space  between  the  bones  is  so  much  reduced  ;  the  astragalus  itself  is 
■often  twisted;  there  is  very  little  hold;  and  sometimes  the  bone  is  so  caught 
and  entangled  that  it  cannot  be  released. 

If  it  does  fail,  the  astragalus  should  be  left  in  situ ;  the  foot,  especially 
when  the  dislocation  is  backwards,  regains  a  wonderful  amount  of  power. 
Subsequently,  if  the  skin  over  it  sloughs,  or  if  it  is  seriously  in  the  way, 
it  may  be  excised.  The  operation  should  not  be  performed  at  once,  as  the 
parts  are  so  badly  bruised  that  suppuration  would  almost  certainly  occur. 

In  compound  dislocations,  if  the  skin  and  the  vessels  are  not  much  injured, 
the  astragalus  may  be  freed  from  its  remaining  attachments  and  excised ; 
but  in  many  cases  amputation  is  necessary. 

Subastragalar  Dislocation 

This  is  produced  in  the  same  way  as  the  former,  but  by  a  less  degree  of 
force  ;  the  bones  of  the  tarsus  only  are  separated  from  the  astragalus  ;  this 
is  often  partially  displaced  from  under  the  tibial  arch,  but  is  not  dislocated 
from  it  (fig.  220). 

Dislocations  forwards,  and  to  one  side,  have  been  described,  but  the  dis- 
placement is  nearly  always  backwards,  with  a  certain  amount  of  lateral 
deviation.  It  is  generally  complete  so  far  as  the  scaphoid  is  concerned,  but 
it  is  seldom  that  the  astragalus  is  entirely  detached  from  the  os  calcis. 
The  foot  is  in  the  position  of  plantar  flexion,  everted  or  inverted,  in  the 
direction  of  the  displacement,  and  carried  backwards.  The  head  of  the  as- 
tragalus forms  a  rounded  projection  on  the  dorsum  under  the  skin  ;  one  mal- 
leolus is  prominent,  the  other  buried  ;  but  they  still  retain  their  relation  to 
the  astragalus  ;  there  is  no  shortening,  as  in  the  former  dislocation,  and  a 
certain  amount  of  movement  is  permitted  at  the  ankle-joint  itself. 

Reduction  may  be  accomplished  by  drawing  the  foot  forwards,  ^^h]le  in 
extreme  plantar  flexion,  and  pressing  from  behind  upon  the  heel.    If  this 
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does  not  succeed,  any  tendon  that  is  clearly  in  the  way  may  be  divided,  and  a 
further  attempt  made  :  but  not  unfrequently  it  fails,  either  because  the  under 
surface  of  the  astragalus  is  caught  against  the  groove  of  the  os  calcis  or  the 
dorsum  of  the  scaphoid,  or  because  the  neck  of  the  bone  is  entangled  in  the 
tibial  tendons. 

Dislocations  of  the  other  tarsal  bones  are  very  rare  :  the  internal  cunei- 
form and  the  scaphoid  have  been  displaced  separately  ;  and  the  scaphoid  and 
cuboid,  carrying  with  them  the  anterior  part  of  the  foot,  together.  There  are 
more  instances  known  in  which  the  metatarsus  has  been  dislocated  from  the 
tarsus ;  sometimes  all  the  bones  together  (in  one  case  carrying  with  them 
the  internal  cuneiform) ;  more  often  separately  or  in  groups  of  two  or 
three. 

Dislocations  of  the  toes,  both  at  the  metatarsal  and  phalangeal  articula- 
tions, are  not  uncommon  ;  in  the  case  of  the  great  toe  the  same  difficulty  occurs 
as  that  already  described  in  the  thumb,  probably  for  the  same  reason. 


Section  Y. — Diseases  of  JoinTkS 

Inflammation  of  a  joint  nearly  always  begins  in  the  most  vascular  part, 
that  is  to  say,  either  the  synovial  membrane  or  the  growing  portion  of  the 
bone,  and  spreads  from  there  to  the  rest  of  the  tissues.  Osteo-arthritis  is  an 
exception ;  whether  it  is  acute  or  chronic,  inflammatory  or  degenerative,  it  is 
general  from  the  first,  and  affects  all  the  structures,  though  not  always  to 
the  same  extent. 


Pathology 


1.  The  synovial  membrane  and  the  capsule. — The  immediate  effect  is  the 
same,  whether  the  inflammation  begins  in  the  cavity  or  extends  into  it  from 
the  bones  or  other  structures  near. 

The  vessels  dilate  ;  the  amount  of  blood  flowing  through  the  part  in- 
creases ;  lymph  is  poured  out  in  excess ;  the  cellular  tissue  becomes  soft 
and  spongy  ;  the  interstitial  spaces  are  enlarged  and  filled  with  exudation  - 
the  endothelium  is  detached  ;  and  the  interior  loses  its  polished  appearance, 
and  becomes  rough,  velvety,  and  granular.  In  severe  cases  stasis  and  extra- 
vasations of  blood  occur  as  well.  This  is  most  marked  where  the  tissues 
are  soft  and  vascular  :  the  fibrous  capsule  at  first  is  scarcely  affected ;  on 
the  other  hand,  the  folds  at  the  margins  of  the  joint,  and  the  pads  of  loos© 
cellular  tissue  and  fat  which  fill  up  the  inequalities  between  the  bones  as 
the  position  of  the  limb  changes,  become  more  and  more  swollen,  until  the 
whole  available  space  is  occupied. 

The  exudation  collects  in  the  synovial  cavity  even  more  freely  than  it 
does  m  the  tissues.  The  amount  of  fluid  is  increased  ;  the  peculiar  cha- 
racter of  the  synovia  is  lost ;  and  the  joint  is  filled  with  a  turbid  and  blood- 
stained fluid,  mixed  with  detached  endothelial  cells,  flakes  of  fibrin,  small 
biood-clots,  and  masses  of  lymph-corpuscles. 
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The  ligaments  and  the  capsule,  owing  to  the  density  of  their  structure 
and  the  scanty  distribution  of  vessels,  for  a  long  time  show  but  little  change. 
If,  however,  the  inflammation  continues,  at  length  they  shave  the  same 
fate:  hypersemia  begins  to  show  itself ;  the  fibres  soften;  the  interfibrillar 
substance  becomes  more  abundant  and  more  fluid  ;  the  exudation  increases 
in  amount  ;  new  vessels  grow  in  from  around  ;  and  by  degrees  the  natural 
structure  is  replaced  by  a  mass  of  soft  vascular  granulation-tissue,  in  which 
a  few  traces  of  the  old  bundles  of  fibres  can  be  found  here  and  there  more  or 
less  softened. 

The  subsequent  changes  depend  upon  the  nature  and  persistence  of  the 
cause. 

If  it  ceases  to  act,  resolution  begins  ;  the  hyperasmia  disappears ;  the 
exudation  is  absorbed  ;  and  the  fibrous  tissue  becomes  firm  again. 

If  it  continues,  the  effect  depends  upon  whether  it  is  (a)  merely  a  me- 
chanical or  chemical  irritant  or  (b)  a  living  organism. 

(ft)  In  the  first  case  the  syiiovial  membrane  may  continue  to  pour  out 
an  enormous  quantity  of  a  clear  watery  fluid  {hydrops  articuli) ;  or  a  kind  of 
false  membrane  may  form  upon  the  inner  surface  (fibrinous  sy)ioLutts) ;  or 
the  secretion  may  grow  thicker  and  thicker,  until,  without  there  being  any 
•destruction  of  the  cartilages,  or  suppuration  outside  the  joint,  the  interior  is 
filled  with  a  fluid  apparently  similar  to  pus  (purulent  sijiwvitis) ;  or  (especially 
when  it  is  due  to  rheumatism)  organisation  may  be  the  prominent  feature  : 
the  synovial  lining  becoming  thickened  and  opaque  ;  the  soft  tissues  con- 
densed and  hard  ;  and  the  interior  covered  with  outgrowths,  synovial  folds 
•and  fringes,  sometimes  uniform  in  shape  and  size,  and  springing  from  every 
part  of  the  sac  {papiUary  synovitis)  (fig.  228),  sometimes  few  in  number 
and  very  large. 

(6)  In  the  second,  when  the  irritant  is  a  living  organism,  the  effect 
•depends  upon  its  mode  of  action.  In  tubercle,  for  example,  the  synovial 
membrane  and  the  structures  around  are  converted  into  a  mass  of  granula- 
tion-tissue, which  slowly  undergoes  caseation  and  liquefaction  :  in  syphilis, 
gummata  form  ;  and  when  the  micrococci  of  suppuration  enter,  all  the 
tissues  melt  away  and  form  pus  ;  the  whole  joint  is  converted  into  an  abscess, 
and,  unless  the  tension  is  relieved  at  once,  even  the  cartilage  and  the  bone 
perish. 

2.  The  bone  and  cartilage.— (a)  If  the  irritant  is  a  very  intense  one,  the 
bone  and  cartilage,  Uke  other  dense  and  almost  nou-vascular  structures,  simply 
undergo  necrosis.  Sometimes  the  sequestra  are  wedge-shaped  (fig.  237),  with 
their  base  towards  the  joint  and  covered  with  cartilage,  as  if  caused  by  em- 
boHsm.  A  mass  of  some  material  (caseous  and  full  of  bacilli  if  it  is  tuber- 
cular ;  broken-down  blood-clot  with  micrococci  in  pyemia)  is  carried  along 
by  the  blood-stream  until  it  is  impacted  in  one  of  the  small  arteries  at  the 
■cancellous  end  of  a  long  bone  ;  and  the  corresponding  area  of  tissue  perishes, 
partly  from  the  blood-supply  being  cut  off,  partly  from  the  inflammation 
caused  by  the  embolus.  Sometimes,  on  the  other  hand,  when  the  attack 
starts  from  the  synovial  cavity,  the  surface  is  the  first  part  to  feci  the  eftect, 
and  either  the  whole  of  the  cartilage  is  separated  from  the  bone  beneath 
(fig.  223),  or,  more  frequently,  only  those  parts  upon  which  the  pressure  falls, 
where  for  example  the  patella  and  the  upper  surface  of  the  tibia  are  in  contact 
with  the  condyles  of  the  femur.    When  this  occurs  the  articular  lamella  of 
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tlie  bone  usually  comes  away  as  well,  leaving  the  cancellous  tissue  beneatb 
exposed  and  carious. 

(b)  If  the  exciting  cause  is  not  sufficiently  intense  to  cause  necrosis,  the' 
bone  and  cartilage  undergo  the  same  changes  as  the  other  tissues,  only  more^ 
slowly  and  with  certain  peculiarities  of  their  own. 

In  the  bone,  the  inflammation  begins  as  rarefying  ostitis :  the  cancellous: 
tissue  becomes  softer  and  more  vascular  ;  the  trabeculae  are  absorbed ;  and 
the  cancelli  filled  with  inflammatory  exudation.  What  happens  next  depends 
upon  the  exciting  cause.  Resolution  takes  place  in  a  large  proportion  of  cases. 
Of  the  rest,  in  some  the  exudation  simply  continues  to  spread  (fungating 
caries),  without  undergoing  any  further  change,  until  it  invades  the  articular- 
lamella  (fig.  236),  and  either  detaches  the  cartilage  from  beneath  or  perforates 
it ;  in  others  it  breaks  down  into  pus,  and  bursts  through  everything  into  the 

synovial  cavity  ;  and  in  others  again  it  undergoes 
X.       .',^$(  organisation  and  leads  to  sclerosis  and  condensa- 

*  tion  (fig.  227). 

•;<  The  effect  on  the  cartilage  is  very  similar.  The 

matrix  becomes  softened  (in  osteo-arthritis  it  splits 
up  into  fibrils  arranged  vei'tically  to  the  surface 
«^  .  (fig.  224)) ;  the  plasmatic  canals  dilate  so  as  to 

J  -'4  allow  the  entry  of  a  larger  quantity  of  lymph  ;  and 

the  corpuscles  increase  in  number.  In  the  centre, 
where  there  is  pressure,  the  inflamed  cartilage  be- 
comes absorbed  ;  around  the  margins  it  becomes 
vascular,  the  blood-vessels  growing  into  it  from 
the  synovial  membrane,  so  that  it  is  either  gradu- 
ally replaced  by  granulation-tissue,  as  in  tubercular 
disease,  or  is  heaped  up  into  thickened  and  hyper- 
trophied  lips,  as  in  osteo-arthritis.  So  slowly, 
however,  does  this  take  place  that,  in  many  forms 
of  joint  disease,  the  cartilage  is  removed  by  simple' 
atrophy  and  fatty  degeneration,  or  by  the  erosion- 
of  granulations  that  spring  from  the  opposite  bone 
or  the  surrounding  tissues.  In  the  former  case' 
the  whole  covering  of  cartilage  is  thinned ;  the' 
surface  is  smooth  and  rounded  for  the  most  part,  but  marked  here  and  there 
with  broad  flat  depressions,  where  the  pressure  of  the  opposing  surface  has 
caused  absorption  to  progress  more  rapidly,  and  the  microscopic  character  is. 
unaltered  except  for  the  presence  of  fatty  molecules  in  some  of  the  corpuscles.. 
In  the  latter  it  is  eaten  out  all  over  into  little  circular  pits,  some  quite- 
superficial,  others  so  deep  that  the  bone  beneath  is  exposed  (fig.  221). 


Fig.  221. — Lower  end  of  femur 
of  an  infant,  from  a  case  of 
suppurative  arthritis,  show- 
ing the  way  in  which  the 
cartikige  is  eaten  out  in 
little  circular  pits,  some 
penetrating  down  to  the 
bone. 


Etiology 

Inflammation  of  joints  may  be  primary,  originating  in  the  synovial 
hning  or  some  other  component  part ;  or  consecutive,  due  to  extension  from 
a  locus  of  disease  in  other  structures  near. 

1.  Pnviary  inflammation  is  due  either  to  the  persistent  action  of  a  me- 
clianical  or  chemical  irritant,  or  to  a  living  organism. 

(a)  Mechanical  injury.  A  single  strain  merely  causes  a  certam  degree 
01  aamage,  which,  if  the  tissues  are  healthy,  is  repaired  forthwith.    If,  how- 
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ever,  it  is  repeated,  or  if  before  its  effects  have  died  away  a  second  irritant 
of  any  description  makes  its  appearance,  nutrition  is  impaired  and  inflamma- 
tion follows.  Thus  a  neglected  loose  cartilage  gives  rise  to  synovitis  and 
ultimately  arthritis  ;  and  want  of  rest  or  undue  tension  may  cause  an  acute 
attack  after  a  simple  sprain. 

{b)  Chemical  irritants. — In  gouty  synovitis,  urate  of  soda  is  always  present 
in  the  fluid  and  sometimes  in  the  tissues.  It  may  be  itself  the  exciting 
cause  ;  but,  as  it  is  not  unusual  to  find  a  considerable  deposit  in  joints  that 
have  never  shown  a  sign  of  inflammation,  it  may,  on  the  other  hand,  merely 
be  an  evidence  that  the  vitality  of  the  tissues  is  impaired,  so  that  they  are 
unable  to  withstand  the  slightest  irritation.  Of  all  chemical  poisons,  the 
most  intense  is  that  produced  by  septic  decomposition,  breaking  out  in  a 
foul  and  ill-drained  wound. 

(c)  Living  organisms. — These  may  be  pyogenic  or  specific.  In  either 
case  the  irritated  tissues  around  strive  to  protect  themselves  and  repair  the 
injury  by  throwing  out  masses  of  lymph;  in  the  former  (acute  suppurative 
arthritis)  this  melts  away  as  pus,  the  fully  developed  tissues  perishing  too,, 
so  long  as  the  germs  are  the  stronger  ;  in  the  latter,  either  caseation  and 
liquefaction  set  in  (tubercle)  or  absorption  and  organisation  (syphilis). 

In  addition  to  these  there  are,  as  in  the  case  of  ostitis,  other  agencies 
which  perhaps  should  rather  be  regarded  as  predisposing  than  exciting 
causes.  Of  these,  the  most  important  are  the  action  of  cold  and  damp  and 
the  influence  of  the  central  nervous  system. 

{a)  Exposure  to  cold  and  damp  may  be  followed  either  by  acute  in- 
flammation (the  resisting  power  of  the  tissues  is  so  depressed  that  the  least 
irritation  is  sufficient  to  cause  a  very  severe  attack)  ;  or  when,  without  being 
intense  at  any  one  time,  they  exercise  their  influence  for  years  together,  by 
a  kind  of  degeneration  or  very  chronic  inflammation,  characterised  by  changes 
similar  to  those  that  occur  in  old  age  or  after  prolonged  disuse,  but  more- 
severe. 

(6)  Diseases  of  the  nervous  systcm.~It  is  believed  by  many  that  certain 
very  rapid  forms  of  degeneration,  attended  with  more  or  less  inflammation, 
may  be  caused  by  diseases  of  the  central  nervous  system  or  the  peripheral 
nerves.  The  pathological  changes  belong  to  the  same  class  as  those  that 
follow  prolonged  exposure  to  cold  and  damp  and  other  depressing  agencies, 
though  they  present  certain  differences  in  degree ;  the  clinical  symptoms, 
however,  in  most  cases  enable  a  distinction  to  be  drawn  at  once.' 

How  causes  of  this  kind  act  is  uncertain.  It  must  be  admitted,  if  they 
are  merely  predisposing  ones,  their  influence  is  so  strong  that  an  almost 
imperceptible  irritant  is  able  to  produce  an  entirely  disproportionate  result. 
All  that  can  be  said  is  that  the  impairment  of  nutrition,  known  as  inflamma- 
tion, may  be  induced  either  by  continued  irritation  (mechanical  or  other  - 
wise)  ;  or  by  a  depressed  condition  of  vital  energy,  general  or  local  (exposure 
to  cold  and  wet,  and  certain  affections  of  the  nervous  system) ;  or  with  much 
greater  effect  by  both  together. 

2.  Consecutive  inflammation  may  extend  ihto  the  joint  from  any  of  tlie 
tissues  near  :  the  bones  the  most  frequently  ;  thebursfe,  tendon-sheaths,  and 
cellular  tissue  less  often.  So  long  as  the  original  focus  of  disease  is  at  some 
distance,  whatever  its  character  may  be,  whether  it  is  traumatic,  tubercular, 
or  suppurative,  only  the  synovial  membrane  shows  any  effect,  and  the  mflam- 
mation  is  not  specific.    A  tubercular  focus,  for  example,  in  the  end  of  one  of 
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the  long  bones  merely  causes  synovitis  so  long  as  the  bacilli  are  limited 
to  the  bone  ;  and  after  evacuation  of  the  caseous  focus  (if  it  can  be  cleared 
out  without  involving  the  joint),  the  secondary  affection  disappears  of  itself; 
but,  if  left,  the  micro-organisms  are  almost  sure  to  work  their  way  in  at  last, 
and  then  the  inflammation  of  the  joint  becomes  tubercular  and  specific. 
The  same  is  true  of  the  pyogenic  and  probably  of  all  other  organisms  :  simple 
inflammation  precedes  the  specific  and  prepares  the  way  for  it. 


Mode  op  Examination 

Examination  in  a  case  of  suspected  joint-disease  must  be  systematic 
and  thorough,  conducted  with  a  definite  object,  taking  care  not  to  alarm 
the  patient,  and  putting  ofi:  to  the  last  everything  that  might  give  pain. 
Children  in  particular  are  nervous  and  often  exceedingly  afraid  of  being 
hurt,  and  an  incautious  movement  at  the  first  may  throw  all  the  muscles 
around  the  articulation  into  a  state  of  perfect  rigidity,  and  obscure  some 
of  the  most  valuable  signs.  Unless  it  is  wished  to  explore  sinuses  with  a 
probe,  or  to  ascertain  the  existence  or  the  extent  of  fibrous  adhesions,  an 
anfesthetic  is  inadmissible,  as  many  of  the  most  important  symptoms 
depend  upon  contraction  of  the  muscles,  which,  of  course,  disappears  at 
once. 

The  history,  family  as  well  as  personal,  and  any  evidence  of  a  constitu- 
tional diathesis  that  may  be  present,  must  be  carefully  noted,  and  then  the 
patient's  own  account  of  the  commencement  of  the  disease,  the  supposed 
cause,  the  time  of  its  first  appearance,  the  progress  it  has  made,  the  kind, 
severity  and  locality  of  the  pain,  and  whether  it  is  made  worse  by  any  par- 
ticular movement.  In  the  case  of  the  lower  extremity,  if  the  inflammation 
is  not  acute,  the  amount  of  impairment  can  be  fairly  well  estimated  by  seeing 
the  patient  walk. 

It  is  an  absolute  rule  that  the  two  sides  of  the  body  must  be  compared 
together  under  the  same  conditions. 

Inspection  and  measurement  come  first.  If  it  is  the  hip-joint,  the  patient 
should  lie  upon  a  firm  couch  with  the  legs  parallel  and  the'  knees  extended ; 
for  the  shoulders  he  should  be  seated  facing  the  light.  The  condition  of  the 
skin,  whether  it  is  reddened  or  not,  the  shape  of  the  joint,  the  presence  of 
any  enlargement,  the  wasting  of  the  limb,  or  of  one  particular  muscle,  and 
any  malposition— abduction  or  adduction,  flexion  or  displacement— can  be 
detected  at  once.  The  difficulty  is  greatest  in  the  case  of  the  hip,  as  by 
arching  the  back  and  tilting  the  pelvis,  an  appearance  of  parallehsm  and 
extension  is  produced,  while  the  reality  is  very  dift'erent.  These  results  can 
then  be  verified  by  measurement.  The  rod  should  be  used  to  ascertain  any 
alteration  in  length,  a  tape  to  take  the  circumference,  and  calhpers,  or  the 
hand,  which  after  a  Httle  practice  can  appreciate  the  most  minute  change, 
to  make  certain  as  to  the  dift'erence  in  shape. 

Further  information  may  be  obtained  by  toiocli,  proceeding  very  carefully 
at  first,  as  sometimes  there  is  great  tenderness  on  pressure.  The  enlargement 
may  be  hard  and  firm,  hke  the  bone  upon  which  it  rests  ;  or  soft  and  fluc- 
tuatmg  if  :t  is  due  to  an  effusion  of  fluid ;  or  it  may  have  a  peculiar  elastic 
resistance,  as  when  the  synovial  membrane  and  the  tissues  around  are  con- 
verted into  a  pulpy  gelatinous  mass  ;  or  it  may  vary  very  greatly  in  consistence, 
especially  if  suppuration  has  occurred  and  the  pus  is  working  its  way  near 
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the  surface.  The  temi^erature  may  be  ascertained  in  the  same  way  with 
great  exactness,  taking  care  always  to  compare  identical  spots  on  the  two 
limbs ;  the  loss  of  muscular  tone  can  be  felt,  even  when  no  wasting  can  be 
detected  with  the  eye ;  and  the  hnger  often  finds  out  that  some  parts  of  the 
skin  are  unusually  tender  or  oedematous. 

Finally,  when  all  this  is  clear,  an  attempt  may  be  made  to  ascertain  the 
range  of  movement,  whether  it  is  limited  in  any  direction  or  attended  with 
pain  ;  if  there  is  any  grating,  as  of  two  bony  surfaces  rubbing  against  each 
other,  or  crepitation,  as  when  the  cartilages  have  lost  their  polish  and  the 
synovial  fringes  are  enlarged  and  hardened ;  and  whether  there  is  any 
abnormal  mobility  and  displacement  or  dislocation  of  the  ends  of  the  bones. 
Greater  care  than  ever  must  be  taken  in  investigating  this,  as  the  least 
rough  movement,  or  even  sometimes  the  approach  of  the  hand,  scares  the 
muscles  into  activity,  so  that  the  joint  is  held  perfectly  rigid. 

Such  tests  as  jarring  the  heel  or  the  knee  in  hip-disease,  which  depend 
solely  upon  the  pain  they  cause,  should  never  be  employed,  unless  from  other 
evidence  it  is  practically  certain  that  the  joint  is  not  inflamed. 


INFLAMMATION  OF  THE   SYNOVIAL  LINING 

1.  Simple  Acute  Synovitis 

In  most  cases,  synovitis  is  merely  a  symptom  of  arthritis  :  and  whatever 
the  cause,  unless  the  attack  subsides  at  once,  the  inflammation  is  never 
really  restricted  to  the  hning  membrane.  Still,  for  the  sake  of  convenience, 
and  because  the  changes,  although  they  are  not  absolutely  confined  to  that 
structure,  are  very  much  more  extensively  shown  by  it  than  they  are  by  the 
rest,  it  is  usual  to  describe  some  forms  at  least  as  if  the  afi'ection  were  a 
distinct  one. 

Causes.— These  may  be  local  or  constitutional.  Injury,  extension  from 
the  bone  or  from  some  other  structure  near,  or  cold  and  wet,  may  cause  it ; 
or,  on  the  other  hand,  it  may  be  merely  a  sign  of  some  constitutional 
ailment,  such  as  gout  or  rheumatism.  These  varieties,  however,  as  they 
are  specific,  must  be  described  by  themselves. 

The  2}atholocjical  apiycarances  of  simple  synovitis  have  been  described 
already.  The  joint  is  distended  with  fluid,  the  endothelial  hning  is  detached, 
the  interior  is  roughened  and  has  lost  its  pohsh,  all  the  folds  are  bright  red 
or  purple  with  extravasations,  and  so  swollen  that  they  overlap  the  margins 
of  the  cartilages  ;  and  all  the  loose  tissues  round  are  softened,  thickened, 
and  filled  with  lymph.  The  fluid  varies  much  in  character.  In  cases  of 
injury  in  which  the  htemorrhage  is  often  considerable  and  the  swelhng 
immediate,  it  may  be  almost  pure  blood  {luvmarthrosis) ;  more  often  it  is  a 
mixture  of  synovia,  blood,  and  lymph  in  varying  proportions.  In  many 
cases  it  is  thin  and  watery,  as  if  it  were  mixed  with  serum  ;  not  unfrequently,^ 
when  the  inflammation  is  severe  and  the  tension  high,  the  number  ot 
leucocytes  and  the  amount  of  fibrin  increase  to  such  an  extent  that  it_ be- 
comes milky  and  even  purulent.  This  is  known  as  catarrhal  suppuration  : 
it  may  occur  after  injury,  but  it  is  much  more  common  when,  as  m 
urethral  rheumatism,  the  "irritant  is  of  greater  intensity  without  being  so 
severe  as  to  cause  suppuration.    The  distinguishing  feature  between  it  auJ 
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true  suppurative  synovitis  is  tlie  preservation  of  the  synovial  membrane  ; 
the  secretion  comes  merely  from  the  surface  and  does  not  involve  the  deeper 
strata. 

Symptoms. — The  position  of  the  limb  is  characteristic.  The  affected 
joint  is  fixed  rigidly  by  the  muscles  in  the  position  of  greatest  ease.  The 
hip  is  flexed,  abducted  and  everted,  the  knee  held  at  an  angle  of  140°,  the 
ankle  slightly  extended,  the  arm  hangs  by  the  side,  and  the  elbow  and  wrist 
are  somewhat  bent.  As  a  rule,  the  patient  can  flex  the  limb  fvirther  still, 
but  complete  extension  is  out  of  the  question.  Not  only  does  it  diminish 
the  capacity  of  the  sac  and  increase  the  pressure  upon  its  inner  surface, 
but,  by  the  traction  it  exerts  upon  some  parts  of  the  inflamed  and  tender 
capsiUe,  it  makes  the  pain  tenfold  worse.  Later,  when  arthritis  sets  in, 
and  the  bone  and  cartilage  are  involved,  this  position  is  exaggerated,  and 
more  serious  displacement  caused  by  the  persistent  contraction  of  the  flexor 
muscles. 

The  shape  assumed  by  the  distended  synovial  sac  is  equally  important. 
In  acute  traumatic  synovitis  it  is  often  filled  to  its  utmost,  but  the  general 
outline  is  scarcely  altered  ;  there  is  little  or  no  oedema  of  the  cellular  tissue 
around,  as  in  some  forms  of  inflammation,  and  the  weaker  parts  have  not  had 
time  to  yield  and  stretch,  as  when  the  attack  is  more  chronic. 

In  the  knee  the  patella  is  pushed  forward ;  the  depressions  on  either  side 
of  it,  extending  down  by  the  ligamentum  patellae,  are  filled  up,  so  that  the 
front  of  the  joint  is  evenly  convex  ;  and  the  pouch  under  the  quadriceps  is 
distended,  though  it  is  not  stretched  upwards  as  in  chronic  synovitis.  Fluc- 
tuation can  be  distinctly  felt  on  either  side  of  the  knee-cap,  the  hands  being 
placed  across  the  joint,  one  above  and  one  below,  so  that  the  synovial 
pouch  s  grasped  between  the  fingers  and  the  thumbs  ;  and  the  patella  itself 
can  be  made  to  float.  This  is  the  most  valuable  sign  of  all.  If  the  synovial 
sac  is  full  there  is  no  difficulty  :  the  limb  must  be  gently  extended  and  sup- 
ported so  as  to  relax  the  quadriceps,  and  then  the  bone  can  be  pressed  back 
at  once  against  the  articular  surface  of  the  femur.  More  care  is  required  if 
the  distension  is  only  moderate  :  the  upper  part  of  the  sac  above  the  patella 
must  be  emptied  by  squeezing  the  fluid  out  of  it  into  the  lower  space ;  and 
the  pressure  must  be  made  directly  upon  the  centre  of  the  bone,  not  upon 
its  lower  end.  If  the  quadriceps  is  relaxed  and  the  patella  drawn  down,  the 
lower  end  rests  upon  a  soft  cellular  pad  of  fat,  and  even  when  there  is  only 
the  normal  amount  of  fluid  in  the  joint  the  sensation  of  floating  is  easily 
produced  if  pressure  is  made  on  the  apex. 

In  the  ankle  the  chief  swelling  is  behind,  on  either  side,  between  the 
malleoli  and  the  tendo  AchiUis,  and  in  front  hfting  up  the  extensor  tendons. 
In  the  elboiu  it  lies  on  either  side  of  the  tendon  of  the  triceps  and  over  the 
head  of  the  radius.  In  the  /u^j  and  shoulder  there  is,  on  the  other  hand,  only 
an  ill-defined  fulness— most  marked  in  the  former  beneath  Poupart's  ligament, 
m  Scarpa's  triangle,  and  shown  particularly  when  the  hmb  is  abducted, 
flexed  and  everted ;  in  the  latter,  raising  the  whole  of  the  deltoid. 

Fain  is  always  present :  sometimes  it  is  very  severe  and  of  a  tense  throb- 
bmg  character  ;  often  it  is  worse  at  night,  and  always  if  an  attempt  is  made 
to  use  the  part  or  press  the  two  bones  together.  The  skin  is  freely  movable 
over  the  deeper  structures  ;  there  is.no  redness  or  cedema  ;  but  it  is  exces- 
sively tender,  and  at  times  even  the  weight  of  the  bed-clothes  can  scarcely 
be  borne.  Usuallv  there 
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ithan  the  rest.  On  the  inner  side  of  the  knee,  for  example,  there  is  one  on  a 
level  with  the  upper  border  of  the  articular  surface  of  the  tibia  ;  in  the  hip  it 
lies  behind  the  trochanter  ;  and  in  the  ankle  in  front  of  the  external  malleo- 
lus. The  flexor  muscles  are  in  a  state  of  tonic  contraction,  so  as  to  limit  the 
amount  of  movement  as  much  as  possible;  the  extensors,  on  the  other  hand, 
ivaste,  and,  especially  in  the  case  of  purulent  synovitis  and  that  form  "which 
ultimately  merges  into  osteoarthritis,  distinct  flabbiness  and  loss  of  tone  may 
be  present  by  the  end  of  a  week.  When  the  joint  is  superficial  the  temjjerature 
of  the  skin  is  distinctly  raised  ;  and,  if  it  is  large,  or  if  several  are  involved 
together,  slight  chills  are  not  uncommon  with  a  certain  degree  of  fever.  In 
some  of  the  constitutional  forms  of  synovitis  it  may  be  very  severe. 

Course  and  termination. — The  subsequent  course  depends  partly  upon 
the  exciting  cause,  partly  upon  the  condition  of  the  patient. 

In  simple  traumatic  synovitis,  the  extravasated  blood,  if  there  is  any 
quantity,  coagulates  in  the  interior  ;  the  liyper;pmia  and  exudation  continue 
to  increase  for  a  few  hours,  or  perhaps  two  or  three  days,  according  to  the 
severity  of  the  injury  and  the  success  of  the  treatment,  and  then,  if  the  part 
is  kept  at  rest,  resolution  sets  in.  The  coagula  break  down  and  liquefy  ;  the 
blood-vessels  contract  again  ;  the  endothelial  lining  is  restored ;  and  the 
synovial  fluid,  though  it  remains  coloured  for  some  little  time,  gradually  re- 
sumes its  normal  consistence.  Occasionally,  when  there  is  a  high  degree  of 
tension,,  or  when  the  injury  is  repeated  time  after  time,  the  inflammation  be- 
comes chronic,  and  either  the  synovial  cavity  remains  distended  or  the  walls 
become  thick  and  rigid  and  covered  over  with  fringes.  Very  rarely  (unless 
there  is  an  open  wound)  suppuration  follows. 

The  same  may  be  said  of  that  form  of  acute  synovitis  which  results  from 
exposure  to  cold  and  wet ;  only,  as  the  attack  is  rarely  an  isolated  one,  the 
tendency  for  the  mtlammation  to  become  chronic  is  much  greater.  When, 
on  the  other  hand,  it  is  due  to  extension  from  neighbouring  structures,  or 
when  it  is  a  symptom  of  some  constitutional  disorder,  whether  it  is  tubercle, 
gonorrhoea,  or  one  of  the  acute  exanthemata,  the  termination  is  naturally 
dependent  upon  the  exciting  cause  :  it  may  subside  without  any  further  evi- 
dence of  arthritis  ;  or  it  may  extend  from  one  part  to  another  until  the  whole 
joint  is  inflamed. 

Treatment.— If  there  is  an  external  wound,  this  must  be  dealt  with  first, 
according  to  its  condition.  Either  it  should  be  closed  at  once,  sutures  being 
used  if  required  to  draw  the  deeper  parts  together ;  or  enlarged,  explored, 
washed  out  and  drained.  The  chief  treatment  must  be  local :  the  bowels 
should  be  well  opened,  and  the  diet  hght  and  unstimulating,  especuilly  if 
there  is  any  tendency  to  gout  or  rheumatisai ;  but,  unless  there  is  a  high 
degree  of  fever  or  a  well-marked  diathesis,  internal  remedies  are  of  little 
avail. 

Best  is  of  the  first  importance.  Every  movement  causes  pain  and  nialces 
the  inflammation  worse  by  increasing  the  amount  of  blood  flowing  tlirougli. 
Unless  the  attack  is  very  slight,  and  afl'ects  one  of  the  smaller  joints  only, 
the  limb  should  be  placed  upon  a  splint,  or  fixed  by  means  of  a  shng  or  a 
triangular  bandage  and  raised.  The  position  varies  with  each  joint,  and  is 
not  by  any  means  that  which  the  patient  assumes  of  himself.  The  e.bow 
should  be  flexed  to  a  little  less  than  a  right  angle  ;  the  hip  should  be  straight, 
the  knee  bent  ever  so  little,  and  the  foot,  in  the  case  of  the  ankle,  exactly 
perpendicular  to  the  leg. 
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Heat,  cold,  and  jyresstire  are  the  most  effectual  means  for  checking  the 
exudation  and  preventing  tension.  Of  these,  the  first  is  limited  in  its  appli- 
cation, and  is  chiefly  of  service  in  traumatic  synovitis,  when  the  joint,  like 
the  ankle,  is  superficial,  and  the  limb  can  be  plunged  for  a  moment  immedi- 
ately after  the  accident  into  water  as  hot  as  can  be  borne.  Cold  is  of  more 
general  use,  and  can  be  kept  up  for  a  longer  time  ;  but  after  the  first  few  hours 
its  utility  diminishes  very  rapidly.  The  immediate  effect  is  a  contraction  of 
the  arterioles  ;  but,  if  it  is  continued,  the  walls  of  the  vessels  lose  their  tone 
and  passive  congestion  follows.  A  rubber  bag,  filled  with  ice,  or  Leiter's 
tubing  with  ice-cold  water,  is  easily  arranged  in  the  case  of  most  joints ;  or, 
if  it  is  the  lower  limb,  and  the  patient  is  confined  to  bed,  lead  and  spirit  may 
be  allowed  to  drip  from  a  vessel  over  the  joint.  Pressure,  if  it  is  properly 
applied,  is  by  far  the  best.  It  must  be  perfectly  uniform,  falling  on  the  soft 
parts  as  well  as  on  the  bones,  gentle,  and  elastic,  so  that  it  does  not  slacken 
off  as  the  blood-vessels  become  empty  and  the  part  diminishes  in  size.  Ab- 
sorbent cotton-wool  answers  all  requirements.  All  the  hollows  of  the  limb 
should  be  packed  with  pads  until  the  bones  appear  buried ;  then  several 
thicknesses  should  be  placed  round  the  whole,  and  over  all  a  moderately 
tight  bandage.  In  the  course  of  a  few  hours  the  extreme  tension  disappears 
and  the  bandage  can  be  replaced  by  a  firmer  one.  Nothing  is  equal  to  thia 
for  checking  hyperfemia  and  exudation,  causing  the  absorption  of  extravasated 
blood,  and  preventing  the  distension  of  the  capsule,  which  is  not  only  the 
chief  cause  of  the  pain  (after  the  immediate  effects  of  the  accident  have- 
subsided),  but,  from  the  weakness  it  leaves  behind  it,  a  source  of  very  grave 
inconvenience  afterwards. 

Pain,  if  it  is  very  severe,  may  be  relieved  by  placing  a  few  leeches  over 
the  joint,  or  by  giving  a  hypodermic  injection  of  morphia.  Aspiration  is 
seldom  required  in  cases  of  simple  acute  synovitis,  though  it  may  be  advisable 
when  there  is  a  large  extravasation  into  the  synovial  cavity,  as  in  fracture  of 
the  patella,  and  it  is  of  importance  to  empty  the  joint  at  once  ;  or  when, 
from  the  persistence  of  the  swelling  and  the  continued  heat,  there  is  reason 
to  fear  that  the  exudation  is  becoming  purulent.  Great  care  of  course  is 
necessary  :  the  cannula  should  be  cleaned  by  boiling  in  liquor  potassse,  so 
as  to  make  sure  that  no  greasy  substance  is  retained  inside  ;  and  the  open- 
ing should  be  valvular  and  well  secured.  Very  often  marked  relief  is  ob- 
tained,^ even  if  only  a  few  drachms  are  withdrawn  :  the  tension  is  lowered ; 
the  pain  and  hyperjemia  diminish  ;  and  absorption  commences  at  once. 

Passive  motion  should  not  be  delayed  too  long.  As  a  general  rule,  it 
should  be  commenced  as  soon  as  the  temperature  of  the  part  is  normal. 
Movmg  the  joint  once  each  day,  through  its  whole  range,  quietly  and  steadily, 
cannot  excite  inflammation  or  cause  severe  pain,  while  it  effectually  prevents 
the  formation  of  adhesions  and  contractions  in  the  synovial  wall. 


2.  Cheonic  Synovitis 

Chronic  synovitis  occurs  either  by  itself  or  as  part  of  a  general  arthritis ; 
but  even  when  it  is  local  at  the  first,  the  inflammation  always  involves  the 
other  tissres  sooner  or  later.  Sometimes  it  begins  as  such,  quietly  and  in- 
sidiously ;  in  most  instances,  however,  it  follows  an  acute  attack,  which,  from 
want  of  rest  or  other  causes,  gradually  becomes  chronic. 

Ihe  iKUholorjical  appearances  are  very  variable.    The  fluid  is  usually  in- 
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creased  in  quantity  ;  sometimes  there  is  an  immense  excess.  Generally  it  is 
thinner  and  more  watery  than  normal ;  sometimes  it  is  almost  serous,  and 
straw-yellow  in  colour,  and  occasionally  it  is  turbid  ;  but  it  usually  retains 
its  lubricating  feeling.  The  surface  of  the  lining  membrane  is  dull  and  opaque. 
In  places  it  is  rough  and  velvety  ;  and  around  the  margins  where  it  is  thrown 
into  folds  it  may  be  covered  with  fringes  and  villous  processes  as  thickly  as 
in  chronic  osteo-arthritis.  The  fibrous  capsule  is  softened  and  weakened  at 
some  parts  ;  thickened  and  rigid  from  the  organisation  of  the  exudation  at 
others.  In  some  cases  the  weaker  portions  are  stretched  to  such  an  extent 
that  the  shape  of  the  sac  is  completely  altered  ;  hernial  pouches  form  be- 
tween the  fasciculi,  owing  to  the  continued  pressure ;  or  the  walls  are  gradu- 
ally absorbed  until  a  communication  is  established  with  neighbouring  burs*. 
In  others  the  flexibility  is  lost ;  the  soft  cellular  pads,  which  should  yield  at 
once  to  the  pressure  of  the  bones,  are  hard  and  dense ;  the  delicate  peri- 
synovial  tissue  is  thickened  and  contracted ;  and  the  folds  of  the  synovial 
membrane,  especially  where  they  are  pressed  together  and  kept  at  rest  for  any 
length  of  time,  as  on  the  inner  side  of  the  shoulder-joint,  become  adherent 
to  each  other,  so  that  they  cannot  open  out  as  the  bones  separate.  In  rarer 
cases  the  exudation  in  the  interior  becomes  organised,  and  long  slender  ad- 
hesions are  left,  passing  from  one  surface  to  another.  They  form  during 
the  acute  stage  of  the  inflammation,  while  the  endothelium  is  detached  and 
the  walls  are  covered  with  lymph  ;  and  while  still  soft  they  are  gradually 
stretched  by  some  change  in  the  position  of  the  joint. 

Symptoms. — The  signs  of  inflammation  are  much  less  marked  than  in 
the  acute  form  ;  the  temperature  of  the  part,  for  example,  is  scarcely  raised, 
the  pain  is  not  so  severe,  and  there  is  no  constitutional  disturbance  ;  but  there 
is  evidence  of  much  greater  changes  in  the  tissues :  the  muscles,  especially 
the  extensors,  are  atrophied  ;  the  outline  of  the  joint  is  altered ;  sometimes 
the  bones  stand  out  too  prominently,  from  the  wasting  of  all  the  tissues  over 
them,  more  often  they  are  concealed  by  the  distension  of  the  synovial  cavity. 
The  shape  of  the  synovial  sac  is  not  the  same  :  the  weaker  parts  of  the 
capsule  yield  more  than  the  rest  ;  the  pouch  under  the  quadriceps,  for 
instance,  in  the  case  of  the  knee  is  enonnously  increased  in  size,  while  the 
tough  fibrous  capsule  on  either  side  of  the  patella  is  scarcely  affected.  The 
joint  is  stiff  and  weak,  with  a  feeling  of  insecurity  and  helplessness  :  the 
range  of  movement  is  limited,  full  extension  in  particular  being  impossible. 
There  is  crackling  or  grating,  as  one  surface  moves  upon  the  other ;  some- 
times it  is  the  soft  silken  crepitus  of  cartilage  that  has  lost  its  polish,  more 
frequently  the  rough  sensation  produced  by  the  synovial  fringes  as  they  are 
squeezed  between  the  capsule  and  the  bone  ;  and  there  is  always  tenderness 
on  pressure,  not  only  at  the  usual  points,  but  at  others  where  the  capsule  is 
thickened  from  the  organisation  of  lymph,  or  where  it  has  grown  out  into  httle 
pedunculated  masses  which  are  caught  between  the  finger  and  the  bone. 

Prognosis.— In  most  instances,  tubercular  disease  for  example,  the  syno- 
vitis is  merely  part  of  a  general  arthritis,  or  is  associated  with  some  diathesis, 
and  requires  special  description.  Sometimes,  however,  it  is  local  and  exists 
by  itself. 

In  the  early  stages,  while  the  exudation  is  still  cellular  and  to  a  great 
extent  fluid,  resolution  is  usually  complete  if  the  cause  is  removed.  Later, 
when  organisation  has  set  in  and  the  wall  has  undergone  a  definite  alteration 
in  structure,  the  prospect  is  not  so  favourable.    When  part  of  the  capsule  is 
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hard  and  rigid,  or  incorporated  with  the  tissues  around,  or  when  the  folds  are 
hypertrophied  and  covered  over  with  fringes,  recovery  is  rarely  perfect ;  the 
joint  never  moves  easily,  it  remains  weak  and  insecure  ;  one  spot  in  particular 
IS  painful,  or  one  special  action ;  the  amount  of  fluid  is  too  great,  though  it 
varies  from  time  to  time,  and  there  is  always  the  chance  that  a  sudden  strain, 
or  the  slipping  of  one  of  the  pedunculated  outgrowths  between  the  bones, 
may  give  rise  to  an  acute  attack. 

Treatment. — The  sooner  the  exudation  is  absorbed  the  less  the  risk.  If 
it  is  left  for  any  time  the  capsule  becomes  stretched,  and  for  want  of  proper 
tension  the  fluid  collects  again  as  soon  as  it  is  removed.  Gentle  uniform 
pressure — an  elastic  bandage,  for  example,  over  properly  arranged  pads — is 
most  successful,  especially  m  the  early  period,  while  there  is  still  a  certain 
degree  of  hyperaemia.  As  this  disappears,  friction  and  massage  may  be  used 
for  a  few  minutes  each  day  to  prevent  the  wasting  of  the  tissues  and  increase 
the  flow  of  lymph  in  the  vessels.  Then,  as  the  fluid  disappears,  and  only 
thickened  bands  and  fringes  are  left,  douching  with  a  jet  of  warm  water  under 
moderate  pressure,  steaming,  shampooing,  and  other  more  vigorous  remedies 
may  be  tried.  Very  great  relief  is  often  obtained  by  the  use  of  counter-irri- 
tants :  oleate  of  mercury  of  various  degrees  of  strength,  with  morphia,  painted 
on  the  skin  ;  iodine  apphed  every  day  until  there  is  very  distinct  tenderness  ; 
or,  especially  where  there  is  an  unusually  sensitive  spot,  light  flying  blisters 
repeated  at  frequent  intervals.  Scott's  dressing  is  invaluable  when  the  fluid 
persistently  re-collects.  The  joint  is  covered  over  with  strips  of  lint,  on  which 
is  spread  camphorated  mercurial  ointment  (an  ounce  of  strong  mercurial 
ointment  to  a  drachm  of  camphor)  ;  over  this  are  placed  two  or  three  layers 
of  firm  adhesive  plaster  ;  and  then  the  whole  is  fixed  and  rendered  secure  by 
means  of  a  starch  bandage.  This  should  be  removed  at  the  end  of  a  week 
at  the  latest ;  by  that  time  the  strajsping  is  too  loose  to  exert  any  pressure, 
and  very  often  a  sufficient  eflect  has  been  produced  upon  the  skin.  Not  un- 
frequently  it  is  advisable  to  vary  the  treatment,  protecting  the  joint  in  the 
meanwhile  from  cold  and  ovei'work,  without,  unless  the  temperature  is 
distinctly  raised,  laying  it  up  completely. 

In  some  cases,  in  which  the  effusion  persistently  returns  again  and  again 
without  any  other  sign  of  inflammation,  aspiration  and  injection  with  a 
stimulating  fluid  may  be  tried.  A  one  per  cent,  watery  solution  of  carbolic 
acid  or  tincture  of  iodine  and  water  (one  part  in  ten)  is  usually  employed. 
The  fluid  is  injected  into  the  joint,  brought  into  contact  as  far  as  possible 
with  all  parts  of  the  synovial  cavity,  and  then  allowed  to  escape  again,  the 
aperture  being  closed  at  once.  The  limb  should  be  thoroughly  packed  with 
cotton-wool  and  kept  upon  a  splint  until  the  reaction  that  follows  has  sub- 
sided. Afterwards  a  certain  amount  of  support  (an  elastic  bandage  for  example) 
must  be  worn  to  prevent  any  further  accumulation.  This  treatment,  how- 
ever, is  by  no  means  devoid  of  risk  :  the  reaction  may  be  very  much  greater 
than  is  wished,  and  it  must  not  be  forgotten  that  this  passive  collection  of 
fluid  [hydrops  articuli  or  hydrarthrosis)  is  in  many  cases  rather  a  sign  of 
incipient  osteoarthritis,  or  of  that  form  of  arthropathy  associated  with 
locomotor  ataxy,  than  of  simple  chronic  synovitis. 

In  others  again  the  joint  contuiues  stiff"  and  painful  without  any  increase 
in  the  amount  of  fluid,  and  without  any  rise  of  temperature,  every  attempt  at 
using  it  bringing  back  an  acute  attack,  although  the  sldn  in  the  intervals  is 
■cold,  blue,  and  coneesterl.  Thin 
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•adhesions  in  the  interior  of  the  joint  or  in  the  loose  tissue  around  the  capsule  ; 
but  much  more  frequently  it  arises  from  simple  disuse  and  defective  ciicula- 
tion.  The  appearance  of  the  part  is  characteristic  :  it  has  a  helpless,  withered 
lock  about  it,  the  skin  does  not  fall  into  its  natural  folds,  or  move  easily  and 
freely  over  the  prominences  beneath  ;  it  seems  as  if  it  were  shrunken  on,  and 
it  is  always  cold,  though  the  patient  may  complain  of  a  constant  burning  pain. 
Movement  is  generally  exceedingly  limited  and  very  painful,  especially  at  one 
particular  spot,  and  in  many  cases  the  least  attempt  at  carrying  it  beyond  a 
certain  point  is  loiiowed  by  a  return  of  the  acute  symptoms.  Such  cases  as 
these  may  generally  be  cured  at  once  by  massage,  douching  and  friction  ;  the 
circulation  improves,  the  skin  becomes  warm  again,  and  the  synovial  folds, 
which  are  as  it  were  glued  together  from  having  been  kept  at  rest  too  long 
while  softened  by  inflammation,  gradually  open  out  and  allow  the  proper 
movements  to  take  place  freely.  Sometimes,  however,  this  fails  ;  instead  of 
recovering,  the  joint  continues  tender,  particularly  at  one  spot ;  or,  while  other 
movements  can  be  performed  with  ease,  one  remains  impossible  from  the 
pain  it  causes.  In  this  case  it  is  probable  that  the  synovitis  is  kept  up  by 
the  stretching  of  an  adhesion,  and  it  may  be  brought  to  an  end  at  once  by 
■suddenly  rupturing  it.  The  action  and  the  spot  must  be  noted  carefully,  the 
muscles  thoroughly  relaxed,  preferably  by  an  anesthetic ;  the  proximal 
segment  fixed,  and  then  the  band  torn  across  once  for  all  by  suitable 
manipulation.   This  condition,  however,  is  much  more  rare  than  the  former. 


ARTHRITIS 


Simple  Inflammation 

This  may  either  begin  in  the  synovial  cavity  and  spread  to  the  rest  of  the 
joint  (primary),  or  follow  disease  of  the  articular  ends  of  the  bones  or  other 
adjacent  structures  (consecutive).  It  may  be  acute  or  chronic,  and  according 
to  the  nature  and  persistence  of  the  cause  it  may  subside  or  end  in  disorganisa- 
tion. Suppuration  is  a  complication  and  does  not  occur  unless  the  vitality  of 
the  tissues  is  impaired  and  the  pyogenic  organisms  gain  entrance  in  sufficient 
numbers. 

Causes.— Traumatic  inflammation  of  the  synovial  lining  is  of  common 
occurrence  ;  but,  except  in  the  case  of  a  neglected  loose  cartilage  or  frequently 
repeated  sprains,  it  seldom  happens  that  mere  mechanical  inj  ury  is  sufficiently 
intense  or  prolonged  to  affect  the  other  tissues  of  the  joint.  Chemical  irritants 
either  give  rise  to  a  specific  form  (gouty  arthritis  for  instance),  or,  as  in  the 
case  of  septic  decomposition,  are  so  severe  that  suppuration  follows  almost  as 
a  matter  of  course.  A  typical  example  of  simple  inflammation  is  sometimes 
met  with  when  there  is  a  neighbouring  focus  of  inflammation  (consecutive 
arthritis) ;  the  knee-joint  for  instance  may  be  slowly  disorganised  as  a  result 
of  chronic  ostitis  of  the  lower  end  of  the  femur,  without  pus  ever  making  its 
■appearance  in  the  articulation. 

Pathological  appearances.— The  earliest  changes  take  place  m  the 
most  vascular  parts.  The  synovial  membrane  is  swollen,  softened  and  red- 
dened with  extravasations  ;  the  cavity  filled  with  a  turbid  blood-stained  fluid, 
and  the  articular  ends  of  the  bones  and  the  soft  structures  around  deeply 
congested.    The  cartilages,  as  they  contain  no  vessels,  undergo  no  active 
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change,  and  the  same  is  true,  although  to  a  less  extent,  of  the  ligaments  and 
capsule. 

If  the  irritant  continues,  this  becomes  more  marked.  The  amount  of 
exudation  increases  :  the  fluid  in  the  interior  becomes  thick,  the  ligaments, 
soften,  their  fibres  separate  from  each  other,  and  all  the  interstices  are  filled 
with  lymph. 

The  synovial  membrane  and  the  capsule  are  so  swollen  and  thickened, 
that  they  can  scarcely  be  recognised.  The  cartilages  lose  their  lustre  and 
become  opaque  ;  they  melt  away  on  the  surface  and  grow  thinner  and  thinner, 
while  around  at  the  edges  they  are  eaten  out  in  little  pits  by  the  granulations, 
that  spring  from  the  vascular  circle  around  the  bone  ;  the  periosteum  is^ 
thicker  than  natural :  it  can  be  stripped  ofi"  with  ease  from  the  surface  beneath, 
and  the  bones  themselves  are  deeply  congested  and  so  soft  that  they  can  be 
cut  with  a  knife. 

These  extreme  changes  are  only  seen  when  the  irritant  is  an  intense  one 
and  suppuration  impending.  When  the  cause  is  a  loose  cartilage  or  a  neigh- . 
bouring  focus  of  mflammation,  they  are  much  less  marked ;  and  as  in  these 
cases  there  is  rather  a  succession  of  slight  attacks  at  frequent  intervals,  th^n 
a  single  very  severe  one,  at  one  time  all  the  tissues  may  be  swollen,  softened 
and  filled  with  exudation,  at  another  they  maybe  dense  and  hard  from  organi- 
sation and  repair ;  but,  inevitably,  if  the  irritant  is  continued  sufficiently  long, 
all  the  tissues  of  the  joint  lose  their  natural  texture  and  it  becomes  more  or 
less  crippled  and  anchylosed. 

Repair. — The  destruction  may  be  arrested  at  any  point  :  the  irritant, 
ceases  to  act,  the  hyperjemia  subsides,  and  the  exudation  partly  becomes 
absorbed,  partly  organised. 

In  most  traumatic  cases  this  takes  place  before  the  synovial  membrane 
is  destroyed,  or  any  very  serious  changes  are  produced  in  the  ligaments  or 
cartilages  ;  and  then,  although  the  capsule  is  left  thickened  and  somewhat 
rigid,  a  very  fair  range  of  movement  is  regained.  Even  when  the  surface  of 
the  cartilage  has  been  eaten  aw.ay,  and  the  hgaments  softened,  this  is  still 
possible,  especially  in  children,  so  long  as  there  is  no  displacement.  Th& 
fibrous  tissue  that  fills  up  the  deficiency  presents  a  sufficiently  smooth  and 
even  surface,  and  the  ligaments  soon  become  firm  again.  If,  however,  the 
irritant  persists  (as  in  chronic  osteomyelitis  of  the  lower  end  of  the  femur 
when  the  sequestrum  is  locked  in),  the  joint  may  become  so  rigid  and  painful 
that  the  patient  is  driven  at  last  to  seek  relief  in  operation. 

Symptoms  and  course. — Acute  arthritis  presents  the  same  class  of 
symptoms  as  acute  synovitis,  but  they  are  very  different  in  degree.  The 
pain  is  more  severe.  The  limb  is  flexed  and  held  perfectly  rigid.  The 
skin  feels  burning  hot,  and,  though  it  may  be  white  at  first  and  in  the- 
more  chronic  cases,  reddened  patches  may  show  themselves  over  the  part, 
where  the  capsule  is  thin  and  superficial.  The  whole  of  the  joint  is  swoflen, 
not  the  synovial  sac  only ;  the  shape  is  different :  it  is  more  rounded  and 
mnform,  spreading  upwards  and  downwards  over  the  bones,  and  not  following 
the  outline  of  the  cavity.  The  consistence  of  the  swelhng  is  firmer  ;  the 
tenderness  on  pressure  is  greater,  and,  though  one  or  two  spots  may  be  worse 
than  the  rest,  it  is  not  confined  lo  any  part  in  particular.  The  extensor 
muscles  waste  even  more  quickly  ;  the  flexor  ones  maintain  a  state  of  rigid 
contraction,  broken  only  by  sharp  spasms,  especially  at  night,  and  the  constitu- 
tional disturbance  is  much  more  severe. 
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These  symptoms  are  followed  by  others  which  do  not  occur  in  synovitis. 
As  the  ligaments  become  soft  and  yield,  undue  mobility  is  allowed.  I)is2)lacc- 
ment  of  the  articular  ends  and  even  dislocation  may  follow,  the  weight  of  the 
lower  segment  of  the  limb  and  the  persistent  spasm  of  the  flexor  muscles 
drawing  the  bones  away  from  each  other.  Friction  is  felt  when  the  joint 
is  moved,  owing  to  the  cartilages  having  lost  their  smoothness  of  surface. 
At  the  same  time,  or  even  before  this,  peculiar  star tincj -pains  make  their 
.appearance.  These  rarely  happen  in  the  daytime  or  at  night,  when  the 
patient  is  sound  asleep  ;  but,  as  he  is  losing  consciousness  and  the  muscles 
:are  relaxing  their  vigilance,  there  is  a  sudden  violent  jerk  of  the  limb  and 
.the  two  bones  are  driven  together  with  the  most  excruciating  pain.  This 
may  happen  time  after  time  and  night  after  night,  until  the  patient  dreads 
going  to  sleep,  and  keeps  himself  awake  as  long  as  he  possibly  can.  It  always 
means  that  the  bones  are  inflamed,  and  often  that  the  cartilages  are  eroded. 
The  start  is  due  to  the  sudden  reflex  contraction  of  the  muscles.  As  they 
relax  in  sleep,  one  part  of  the  joint  moves  ever  so  little  upon  the  other,  the 
stimulus  is  carried  up  to  the  nerve-centres,  there  is  a  sudden  spasm  in  re- 
sponse, and  the  two  bones  are  brought  forcibly  into  contact.  It  is  not  un- 
common for  them  to  be  present  when  no  grating  can  be  detected,  either 
because  the  surface  of  the  bone  is  covered  with  granulations,  or  because  the 
cartilage  is  not  yet  removed. 

If  the  irritant  is  very  intense  (such  as  the  poison  of  septic  decomposition) 
and  the  inflammation  continues  to  spread,  the  periarticular  tissues  become 
involved,  the  skin  becomes  red  and  cedematous,  especially  along  the  inner  side 
of  the  limb  ;  the  swelling  increases  rapidly  in  size  and  becomes  more  diffuse; 
the  pain  grows  more  severe  and  continuous  ;  the  constitutional  disturbance 
becomes  worse  and  worse,  and  at  length  the  pyogenic  organisms  gain  the 
upper  hand  and  suppuration  sets  in,  sometimes  in  the  joint  itself,  sometimes 
in  the  tissues  around. 

Diagnosis. — Occasionally  there  is  some  difficulty  in  determining  whether 
the  inflammation  involves  the  joint  or  some  of  the  structures  around  it.  This 
usually  occurs  in  connection  with  bursa3  (under  the  deltoid  in  the  case  of 
the  shoulders,  between  the  iliopsoas  and  the  front  part  of  the  capsule  in  the 
hip ;  and  in  children  under  the  crureus  (between  the  quadriceps  and  the 
femur)  ;  but  a  careful  examination  nearly  always  settles  the  point  at  once. 
The  shape  of  this  swelling  is  different ;  movement  in  some  direction  is 
much  more  free  than  when  the  joint  is  involved,  pain  is  less  severe,  and  the 
constitutional  symptoms  are  much  less  marked. 

Treatment.— 1.  Primary  arthritis— {a)  Acute— In  this,  as  in  synovitis, 
local  treatment  is  the  most  important.  If  the  fever  is  high  and  the  consti- 
tutional symptoms  severe,  small  doses  of  aconite  (one  minim  of  the  tincture), 
or  of  antimony,  may  be  given  at  frequent  intervals  ;  the  bowels  must  be  kept 
•open,  the  diet  strictly  limited,  and  antipyrin  or  quinine  may  be  tried ;  but 
unless  there  is  evidence  of  some  definite  diathesis,  such  as  gout  or  rheumatism, 
constitutional  remedies  by  themselves  are  of  little  avail. 

Best  is  the  first  consideration.  Every  movement  of  the  joint  not  only 
■causes  intolerable  pain,  but  makes  tlie  inflammation  worse.  At  the  very 
«arHest  sign,  whether  it  is  due  to  a  wound  or  not,  the  limb  should  be  placed 
upon  a  suitable  splint.  This  varies  of  course  with  the  nature  and  situation 
of  the  joint :  it  must  fix  both  segments,  the  one  above  and  the  one  below  ; 
it  must  hold  the  hmb  in  the  most  convenient  position,  supposing  it  should 
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become  stiff ;  it  must  enable  continuous  extension  to  be  made  if  it  is  required, 
and  it  must  be  arranged  so  that  the  cold,  compression,  or  counter-irritation 
may  be  applied  without  its  being  necessary  to  move  it.  For  the  hip,  either 
Bryant's  or  Thomas'  splint  may  be  used,  according  to  the  position  of  the  joint, 
which  is  certain  to  be  flexed,  and  which  may  not  come  straight  for  days  ;  in 
the  case  of  the  knee,  either  Thomas'  or  Mclntyre's.  The  anterior  ones  do' 
not  give  sufficient  immobility,  or  prevent  the  eversion  which  always  takes 
place  if  the  ligaments  are  softened  and  the  limb  is  left  to  itself ;  but,  both 
for  this,  the  foot,  and  the  joints  of  the  upper  extremity,  nothing  answers 
better  than  one  of  the  various  forms  of  plaster  splints  (especially  Gamgee's 
absorbent  cotton- wool  dipped  in  plaster  cream)  or  poroplastio  felt. 

Extension  is  part  of  rest,  and,  especially  in  the  case  of  the  hip  and  knee, 
is  almost  indispensable.  It  prevents  muscular  spasm  and  stops  the  starting- 
pains  at  once  and  in  a  fashion  which  nothing  else  can  ;  it  prevents  the 
two  bones  being  jammed  against  each  other,  and  saves  the  articular  cartilage 
from  absorption ;  it  helps  to  steady  the  limb  and  bring  it  into  the  right 
line,  and  it  checks  the  tendency  to  displacement.  It  is  managed  most  easily 
by  means  of  a  weight  attached  to  a  stirrup,  the  amount  being  proportionate  to 
the  size  of  the  limb. 

Elevation,  cold,  and  compression  are  invaluable  for  checking  the  hyper- 
emia and  reducing  the  tension  of  the  part.  With  regard  to  the  first, 
Lister  has  shown  that  not  only  does  the  venous  blood  return  more  freely 
when  a  limb  is  raised,  but  that  there  is  as  well  a  contraction  of  the  artery 
under  the  influence  of  the  vasomotor  nerves.  Of  cold  it  is  unnecessary  to 
.say  anything,  the  only  point  is  that  it  must  be  continuous  and  not  inter- 
mittent. Ice-bags  may  be  placed  over  the  joint,  or  Leiter's  coils  wound 
round  it ;  or,  what  is  perhaps  more  efl"ectual  when  the  affected  joint  is 
covered  thickly  up,  an  ice-bag  may  be  laid  along  the  mai-n  artery  supplying 
the  limb.  It  has  been  proved  that  this  has  a  very  decided  influence  upon 
the  temperature  of  the  parts  below.  Compression  is  even  more  important,, 
but  it  must  be  carried  out  thoroughly  and  carefully,  or  it  may  make  the 
congestion  worse.  The  whole  limb,  from  its  extremity  to  well  above  the 
affected  joint,  must  be  evenly  packed  with  layer  upon  layer  of  absorbent 
cotton-wool.  On  the  outside  of  this  longitudinal  strips  of  torn  mill-board 
soaked  in  plaster  cream  are  placed  to  give  firmness  and  resistance  ;  and 
then  over  all  a  bandage  carried  evenly  upwards,  diminishing  the  pressure  ever 
so  little  towards  the  end. 

Other  remedies  are  occasionally  of  service.  If  the  inflammation  is  very 
acute,  ten  or  a  dozen  leeches  may  be  placed  over  the  joint.  The  skin  may 
be  covered  over  Avith  a  mixture  of  equal  parts  of  extract  of  belladonna  and 
glycerine.  Morphia  may  be  given  hypodermically  to  relieve  the  pain  and 
restlessness  and  procure  sleep;  and  if  the  joint  is  very  much  distended, 
aspiration  may  be  used  to  draw  off  some  of  tlie  fluid. 

(b)  Chronic—  If  this  treatment  is  successful,  the  severity  of  the  symptoms 
dimmishes,  the  fever  subsides,  the  hyperaemia  disappears,  and  the  exudation 
is  m  great  measure  absorbed.  Very  often,  however,  more  or  less  organisation 
takes  place,  repair  is  incomplete,  and  a  certain  amount  of  chronic  inflam- 
mation persists.  The  muscles  axe  wasted  ;  the  joint  is  swollen  and  stiff ; 
movement  is  painful  ;  the  temperature  of  the  part  continues  higher  than 
normal ;  there  is  tenderness  on  pressure ;  and  every  attempt  at  using  the 
limb  threatens  to  bring  back  an  acute  attack. 
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When  this  occurs  rest  is  still  essential ;  it  must  be  rigidly  enforced  so 
long  as  the  temperature  is  raised,  althougli  it  may  not  be  necessary  tn  con- 
fine the  patient  absolutely  to  bed.  With  the  aid  of  Thomas'  splints  and  a 
patten  under  the  opposite  foot  in  the  case  of  tlie  hip  and  knee,  and  gum 
and  chalk,  leather,  or  poroplastic,  for  other  joints,  ]iatients  may  be  allowed' 
to  get  about  to  a  certain  extent  upon  crutches  as  soon  as  the  acute  period  is 
past,  very  often  with  great  benefit  to  their  general  health.  Compression  is 
not  of  so  much  service  unless  tliere  is  a  large  amount  of  exudation  still ;  but 
a  great  deal  of  good  may  follow  the  judicious  use  of  counter-irritants. 
Blisters,  iodine,  and  the  oleate  of  mercury  are  of  service  in  the  slighter  cases 
only  ;  Scott's  dressing  is  of  greater  use,  as  it  may  be  applied  as  a  splint  as 
well;  but  when  there  is  evidence,  from  the  shape  of  the  swelling  and  the 
severity  of  the  pain  at  night,  that  the  bone  is  in  a  state  of  chronic  inflamma- 
tion, and  even  in  some  cases  of  starting-pains,  nothing  succeeds  like  the 
actual  cautery.  The  broad  flat  platinum  point  of  Paquelin's  cautery  answers 
best.  It  should  be  of  a  black  red  heat,  and  sliould  be  drawn  slowly  over  the 
skin  in  parallel  lines,  not  destroying  the  whole  thickness.  Even  in  disease 
of  the  spine  I  have  known  great  benefit  follow  from  this  :  the  pain  is  not 
great ;  if  the  patient  is  mider  an  anaesthetic,  and  the  part  is  covered  up 
from  the  air  before  consciousness  returns,  it  is  scarcely  felt ;  very  slight 
suppuration,  only  of  a  superficial  character,  follows ;  but  the  tension,  and 
the  constant  gnawing  pain  in  the  deeper  structures,  are  materially  relieved  ; 
and  a  great  deal  of  the  exudation  disappears.  In  Pott's  disease,  with  para- 
plegia of  not  too  long  standing,  the  spinal  cord  sometimes  recovers  its  power 
within  a  short  time  of  the  application. 

Later,  when  the  inflammation  has  subsided,  and  stiffness  or  anchylosis 
only  is  left,  proper  means  must  be  taken  to  restore  the  power  of  the  muscles 
and  the  mobility  of  the  joint. 

2.  Consecutive  arthritis. —The  diagnosis  of  consecutive  inflammation 
from  primary  arthritis  is  of  especial  importance.  If,  for  example,  it  starts 
from  an  abscess  in  the  bone,  and  this  can  be  opened,  so  that  the  pus  has  free 
exit  before  the  joint  is  too  seriously  involved,  complete  recovery  may  be 
hoped  for  ;  and  even  when  there  is  a  sequestrum,  and  it  involves  the  articular 
surface,  it  is  sometimes  possible  to  remove  it  and  leave  a  comparatively 
useful  joint.  Where  this  cannot  be  done,  as  in  many  cases  of  chronic  ostitis 
of  the'lower  end  of  the  femur,  either  the  joint  gradually  becomes  stiff  and 
almost  useless  from  the  re]ieated  attacks  of  inflammation,  or,  worse  still, 
the  abscess  finds  its  way  into  the  interior  and  sets  up  acute  suppurative 
arthritis. 

The  shape  of  the  swelhng  is  entirely  different  from  that  of  a  primary 
inflammation  of  the  joint,  at' least  in  chronic  cases;  acute  ones  run  their 
course  too  quickly.  In  the  knee,  for  instance,  instead  of  its  foUowmg  unitormiy 
the  outhne  of  the  synovial  sac,  it  is  very  much  larger  on  one  side  than  on  tlie 
other  (figs.  255  and  256),  and  it  begins  upon  the  bone,  caused  by  the  swelling- 
and  infiltration  into  the  periosteum  and  the  soft  tissues  lymg  over  it.  J^  ena*?!  - 
ness  is  much  greater,  particularly  over  the  swelling ;  sometimes  it  is  definitely 
limited  to  one  spot,  the  skin  over  which  is  slightly  puffy  and  edematous. 
The  pain  is  more  severe  and  of  a  different  character  ;  there  is  a  constant, 
aeep-seated  aching  in  one  of  the  bones,  worse  at  night  and  after  any  exertion, 
and  severe  in  proportion  to  the  acuteness  of  the  inflammation  in  traumatic- 
cases  this  is  usually  verv  distinct ;  in  tubercular  ones,  on  the  other  lianci . 
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owing  to  the  pecuharly  slow  and  insidious  manner  in  which  the  affection 
advances,  it  is  much  less  clear.  Starting-pains  occur  more  early  ;  in  synovial 
arthritis  they  do  not  begin  until  the  cartilage  is  detached  and  the  soft  can- 
cellous tissue  at  the  end  of  the  bone  exposed  ;  in  the  consecutive  form  they 
commence  as  soon  as  the  inflammation  approaches  the  articular  lamella. 
For  the  same  reason  intra- articular  pressure,  as  when  one  bone  is  driven 
smartly  against  the  other,  is  a  great  deal  more  painful.  Finally,  muscular 
wasting  is  a  more  prominent  feature. 

The  first  object  is  to  check  the  progress  of  the  inflammation  m  the 
bone.  For  this  appropriate  constitutional  and  local  measures  must  be 
adopted,  as  already  described  under  ostitis.  In  tubercular  disease  an  attempt 
must  be  made  to  strengthen  the  resisting  power  of  the  tissues  by  good  food, 
fresh  air,  especially  at  the  seaside,  iron,  cod-liver  oil,  and  other  tonics.  If 
it  is  syphilitic,  iodide  of  potash  and  mercury  in  small  doses  should  be  tried. 
The  limb  should  be  placed  upon  a  splint,  and  so  long  as  the  inflammation  is 
acute  the  patient  should  be  confined  to  bed.  Cold  may  be  applied,  partly 
to  check  the  hyperemia  and  diminish  the  amount  of  exudation,  partly  in  the 
tubercular  form  at  least,  because  there  is  some  evidence  that  it  possesses  the 
power  of  checking  the  growth  of  the  bacilli ;  but  care  must  be  taken  not  to 
lower  the  vitality  of  the  tissues  too  much.  Leeches  are  of  use  when  the  pain 
is  very  severe  ;  in  other  cases  more  benefit  follows  the  use  of  counter-irritants  : 
the  actual  cautery,  if  there  are  starting-pains,  iodine,  blisters  frequently 
repeated,  or,  particularly  in  the  case  of  syphilis,  the  oleate  of  mercury  with 
morphia. 

In  many  instances,  however,  in  spite  of  transient  improvement,  the  pain 
persists,  the  swelling  refuses  to  disappear,  the  effusion 
m  the  joint  continues,  and  the  local  tenderness  be- 
comes more  and  more  distinct.  When  this  occurs 
there  must  be  no  further  delay,  an  attempt  must  be 
made  to  reach  the  seat  of  the  disease  by  incision  in 
the  bone,  jvithout,  if  it  can  possibly  be  avoided,  im- 
plicating the  joint.  Even  if  no  pus  is  found,  the 
operation  gives  rehef  by  diminishing  the  hyperemia, 
with,  so  long  as  the  synovial  cavity  is  not  opened,  the 
least  amount  of  risk.  Sometimes  the  periosteum  is 
thickened  or  detached  from  the  surface  of  the  compact 
tissue  beneath  ;  occasionally  a  small  sinus  can  be 
found,  or  the  bone  is  altered  in  texture.  In  other 
cases  everything  appears  to  be  normal ;  but  even  then, 
J'  so  great  is  the  risk  of  leaving  a  caseous  or  suppurating 

Fis.  222.— Ostitis  of  upper  focus  in  the  Centre  of  one  of  the  articular  ends,  that 
end  of  diaphysis  of  tibia,  if,  before  the  operation,  one  snot  was  definitely  tender 

ending    m    suppuration.  -,         ,  .     ,        „,  ^      ^  ^  ,       •'  n 

Probably  it  was  tubercular  Or  cedematous,  a  cu'clc  of  bone  should  be  removed 
mai-igin;ontheoutsiaeisa  with  the  trephine  and  the  interior  explored  with  a 

layer  of  sub-penosteal  new  n  .in- 

bone,  but  notwithstanding  Small  gouge,  or,  wliat  aiiswers  better,  a  steel  directoi 
side  ^as™veU  '^^  ^'^^  ^^^^  "'^  ^  rounded  wooden  handle.  With  this  the 
joint.'  °    ^'^  difference  in  the  resistance  offered  by  healthy  bone 

and  by  that  which  is  inflamed  and  softened  can  be 
appreciated  at  once,  even  when  there  is  no  actual  cavity. 

If  an  abscess  is  found  it  should  be  opened  freely,  any  loose  fragments  of 
bone  that  lie  in  it  removed,  and  the  cavity  thoroughly  scraped  so  as  to  destroy 
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all  the  soft  granulation-tissue,  washed  out  with  a  solution  of  perchloride  of 
mercury  (one  part  in  1,000),  and  plugged  with  iodoform  gauze.  This  may 
be  removed  at  the  end  of  twenty-four  or  forty-eight  hours,  and  a  large 
drainage-tube  inserted. 

If  the  disease  has  not  yet  broken  through  the  articular  cartilage  an  ex- 
cellent result  may  be  obtained  by  this  ;  the  whole  of  the  os  calcis,  for  example, 
may  be  erased,  leaving  merely  a  periosteal  shell,  without  the  neighbouring 
synovial  membranes  being  lost.  If,  unhappily,  the  disease  has  spread  too  far, 
and  suppurative  arthritis  or  pulpy  degeneration  of  the  synovial  membrane 
has  occurred  already,  further  measures,  drainage,  arthrectomy,  or  excision 
will  be  necessary,  according  to  the  condition  of  the  parts. 

SUPPUIIATIVE  ArTHKITIS 

This,  like  the  former,  may  either  begin  in  the  joint  or  spread  to  it  from 
the  adjacent  structures.  It  never  arises  without  the  presence  of  pyogenic 
organisms,  acting  on  tissues  the  vitality  of  which  is  already  impaired  by 
other  irritants.  If  these  are  of  but  slight  intensity  and  the  general  nutrition 
is  good,  the  destruction  is  limited  ;  if,  on  the  other  hand,  they  are  severe 
(as  in  septic  decomposition),  or  if  the  tissues  are  badly  nourished  (whether 
from  prolonged  intemperance,  excesses,  kidney  disease  or  other  causes),  the 
destruction  is  wide-spread  and  complete. 

Causes. — The  primary  form  very  seldom  originates  without  a  wound  : 
exceptionally  in  those  whose  health  is  impaired  by  intemperance  and  renal 
disease,  a  simple  synovitis  steadily  progresses  from  bad  to  worse  until  at 
length  the  tissues  yield  and  give  way  and  suppuration  sets  in. 

The  consecutive  one  is  nearly  always  the  result  of  suppurative  ostitis. 
In  acute  necrosis  the  inflammation  may  spread  along  the  periosteum  until  it 
gains  the  capsule,  or  work  its  way  between  the  epiphysis  and  the  shaft,  and 
then  turn  upwards  through  the  soft  tissue  of  the  former  until  it  reaches  and 
undermines  the  articular  lamella.  Acute  epiphysitis  of  infants  is  sometimes 
known  as  suppurative  arthritis,  from  the  certainty  with  which  the  articula- 
tion is  destroyed.  In  chronic  ostitis,  whether  tuliercular,  syphilitic,  or 
traumatic  in  origin,  the  joint,  if  one  is  near,  is  always  involved :  at  first, 
while  the  focus  of  disease  is  still  some  distance  off',  the  inflammation  is 
simple  in  character;  then,  at  least  in  the  tubercular  form,  as  the  bacilli 
gain  the  s}Tiovial  membrane  it  becomes  specific  ;  and  finally,  when  either  an 
external  opening  forms  or  the  pyogenic  organisms  gain  the  upper  hand, 
suppuration  sets  in.  In  other  cases  the  starting-point  of  the  disease  is  in 
some  neighbouring  bursa  or  tendon-sheath,  or  even  in  the  cellular  tissue 
around. 

Pathological  appearances.— The  earlier  changes  are  those  of  acute 
arthritis ;  then,  as  the  tissues  melt  away  before  the  pyogenic  micrococci,  the 
destruction  becomes  more  rapid.  The  synovial  membrane  grows^  thicker 
and  thicker,  until  it  simply  becomes  a  mass  of  inflammatory  exudation  with 
scarcely  a  trace  of  its  original  texture  left ;  the  loose  cellular  tissue  around 
swells  up  and  becomes  gelatinous ;  and  the  interior  of  the  joint  is  covered 
with  flakes  of  fibrin  and  sloughing  shreds  of  tisssue  and  filled  with  a  turliid 
mixture  of  pus,  synovia,  and  debris  from  its  walls.  Soon  the  cartilages  lose 
their  pearly-white  colour  and  become  opaque.  Sometimes,  when  the  tension 
is  not  very  high,  they  gradually  melt  away  ;  more  often  the  central  portions, 
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wliicli  are  pressed  together  when  the  bones  are  in  'contact,  and  which  are 
farthest  from  the  vascular  circle,  perish  and  drop  off  as  sloughs,  bringing 
with  them  the  articular  lamella  on  which  they  rest  (fig.  223),  while  around 
the  margin  and  where  the  inflammation  is  less  acute,  they  are  gradually 

eaten  out  by  the  granulations  in  the 
form  of  little  circular  pits  (fig.  221), 
The  dense  fibrous  capsule  and  the  hga- 
ments  resist  the  longest ;  but  in  a 
little  while  the  inflammatory  exudation 
^  works  its  way  into  the  interstices;  the 
fibres  soften  and  melt  away ;  yellow 
foci  of  suppuration  appear  in  the  tissues 
outside  the  joint ;  and  the  bones  become 
so  movable  that  displacement  and  even 
:^  dislocation  occur.    Finally  the  muscles 

-    %  ■  !  waste  away  and  undergo  fibroid  degener- 

_  ation  ;  the  periosteum  is  destroyed ;  the 

"  capsule  disappears  ;  the  pus  spreads  far 

Fig.  228.-ABtragalus  from  a  case  of  acute  ^nd  wide   in  the    softened  structures 
suppurative  arthritis,  showing  the  com-   around  ;  the  sldn  becomes  undermined  ; 

plete  exfoliation  of  cartilage,  except  iust         n        ,n  •        •     i  p.    i    j.    .1  j.-  1 

at  the  margin.  and  nothmg  is  left  but  the  articular 

ends  of  the  bones,  roughened,  softened 
and  carious,  bathed  in  pus  and  surrounded  by  suppurating  tissues. 

In  the  most  acute  form  of  suppurative  arthritis  (that  which  follows  a 
poisoned  wound  or  complicates  acute  necrosis)  the  joint  may  be  completely 
destroyed  within  a  few  days  :  if  the  irritant  is  less  intense,  the  changes  take 
place  more  slowly ;  and  they  may  be  arrested  at  any  stage ;  but  they  are 
always  the  same.  The  difference  in  appearance  arises  from  the  size  of  the 
fragments  that  perish :  in  the  most  acute  form  necrosis  is  the  prominent 
feature,  and  the  cartilages  and  the  ends  of  the  bones  are  thrown  off  in  great 
flakes  ;  in  the  less  acute  thes^  are  much  smaller,  and  only  come  from  the 
spots  where  there  is  pressure ;  and  in  those  that  are  less  so  still,  they  are 
only  molecular,  the  surface  imperceptibly  melting  away. 

Eepair. — The  extent  to  which  this  is  possible  depends  upon  the  amount  of 
destruction.  So  long  as  only  the  synovial  and  perisynovial  tissues  are  in- 
volved, and  the  cartilages  are  fairly  intact,  recovery  is  possible,  though  with 
a  considerable  degree  of  rigidity  ;  the  joint-cavity  is  preserved,  although  the 
bones  are  tied  together  by  bands  of  organised  lymph  lying  in  the  substance 
of  the  capsule  and  springing  from  the  summits  of  osteophytes  formed  round 
the  articular  ends.  But  if,  as  is  usually  the  case,  the  cartilages  have 
sloughed,  bringing  away  with  them  the  articular  lamella,  and  the  granula-  , 
tions  spring  from  the  ends  of  the  bones  as  well  as  from  the  tissues  around, 
when  the  discharge  of  pus  ceases  and  organisation  begins,  the  opposing 
surfaces  grow  together,  the  cavity  is  obliterated,  and  either  dense  bands  of 
cicatricial  tissue  form  between  the  ends,  or  osseous  union,  true  bony  anchy- 
losis, takes  place. 

Symptoms.— These  are  the  same,  both  constitutional  and  local,  as  those 
of  acute  arthritis,  but  infinitely  more  severe.  When  the  joint  is  a  large  one 
and  the  attack  acute,  death  may  follow  from  septic  absorption  within  the 
first  few  days.  There  is  a  rigor  or  a  succession  of  chills  ;  the  temperature 
rises  rapidly  to  105°  or  rvpit  inft°      ■  +1,^  \c       or.^  Vinnndin"-. 
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but  in  a  very  short  time  it  becomes  weak  and  feeble  ;  the  tongue  is  dry  and 
brown ;  sordes  appears  upon  the  Hps  and  teeth  :  dehrium  sets  in  ;  and  the 
patient  sinks  from  acute  blood-poisoning  without  the  symptoms  abating  in 
the  least. 

In  other  cases  the  constitutional  symptoms  are  less  severe ;  the  tempera- 
ture is  exceedingly  high,  with  occasional  rigors ;  at  first  it  is  continuous  ; 
after  a  time  it  falls  of  a  morning,  until,  when  suppuration  has  become  free,  it 
assumes  the  hectic  type.  The  pulse  is  soft  and  compressible  without  losing 
its  frequency  ;  the  appetite  is  completely  lost ;  the  tongue  continues  dry  and 
brown  ;  the  emaciation  is  extreme,  the  cheeks  become  hollow,  the  eyes  dark 
and  sunken,  and  if  the  patient  escapes  pyfemia  and  other  acute  infectious 
disorders,  amputation  is  frequently  required,  either  because  the  joint  is 
hopelessly  disorganised  and  the  limb  useless,  or  to  prevent  the  patient 
sinking  from  exhaustion. 

In  others  again,  when  the  suppuration  is  not  assisted  by  decomposition, 
or  when  the  joint  is  a  small  one — in  one  of  the  fingers  for  example — the 
effect  is  very  much  less,  but  in  acute  suppurative  arthritis  it  is  always 
severe. 

The  local  signs  are  equally  grave.  If  the  joint  is  a  large  one  the  whole 
limb  is  swollen  ;  the  outline  of  the  synovial  cavity  disappears ;  the  skin  is 
aurning  hot  and  dusky  red,  either  in  patches  or  all  over  ;  and  the  inflamma- 
;ory  oedema  spreads  up  the  whole  of  the  inner  side.  The  pain  is  most 
ntense,  the  patient  screaming  out  if  the  bed  is  touched,  and  the  limb  is 
lexed  and  held  perfectly  rigid,  often  grasped  with  both  hands  so  as  to 
jrevent  the  slightest  movement.  Displacement,  if  it  has  not  occurred 
dready,  very  soon  follows.  The  ends  of  the  bones  grate  upon  each  other, 
)wing  to  the  cartilages  having  sloughed.  The  starting-pains  at  night 
)ecome  simply  agonising;  and  then,  if  the  patient  survives,  the  skin 
)ecomes  thinned  at  some  spot,  fluctuation  makes  its  appearance,  and  the 
)us  discharges  itself  externally. 

In  acute  suppurative  arthritis  of  the  knee,  it  occasionally  happens,  when 
his  stage  is  reached,  that  there  is  a  sudden  and  most  deceptive  appearance 
>f  improvement  :  the  capsule  of  the  joint  gives  way  at  its  weakest  part, 
mder  the  tendon  of  the  quadriceps  ;  the  pus  escapes  and  spreads  along  the 
emur,  until  it  is  turned  aside  by  an  aponeurosis  ;  the  joint  diminishes  in  size  ; 
he  tension  becomes  less ;  and  the  constitutional  symptoms  are  decidedly 
tnproved.  Unhappily  this  does  not  last  long  :  the  swelling  soon  shows  itself 
^igh  upon  the  outer  side  of  the  thigh,  and  if  the  abscess  is  not  opened  and 
rained  at  once,  the  symptoms  become  even  worse  than  they  were  before. 

Diagnosis. — In  the  acute  form,  especially  that  which  follows  a  wound 
'f  the  joint,  there  is  seldom  any  difficulty  ;  sometimes,  however,  when 
uppurative  arthritis  sets  in  as  a  result  of  constitutional  infection,  and  it 
5  a  question  between  this  and  purulent  synovitis,  the  signs  are  at  first 
ir  from  obvious.  The  occurrence  of  a  rigor  ;  a  rapid  rise  of  temperature ;  the 
hape  of  the  swelling,  which  is  no  longer  that  of  the  synovial  sac;  the 
vesence  of  oedema  and  of  a  peculiar  dusky  redness  of  the  skin,  and  the  in- 
?nse  character  of  the  pain,  are  most  significant.  In  any  case  of  doubt  there 
liould  be  no  hesitation  in  using  the  aspirator  and  withdrawing  some  of  the 
uid  from  the  interior,  with  the  precautions  already  described.  If  the 
ontents  are  still  thin  and  serous,  the  product  of  catarrhal  suppuration,  re- 


628   DISEASES  AND  INJUEIES  OF  SPECIAL  STEUCTURES 


absorption  may  commence  of  itself.  If,  on  the  other  hand,  they  are  thick 
and  curdy,  the  sooner  the  contents  are  evacuated  and  the  tension  lowered, 
the  better  the  prospect  of  preserving  the  cartilages  and  saving  the  joint. 

Treatment. — Suppurative  arthritis  must  be  dealt  with  at  once.  The 
synovial  cavity  must  be  thoroughly  drained ;  the  poison  that  clings  to  its 
walls  destroyed  or  washed  away ;  and  all  further  source  of  irritation, 
whether  it  is  septic  decomposition,  tension,  movement  or  pain,  absolutely 
prevented. 

If  there  is  any  doubt  as  to  the  presence  of  pus  ;  or  if,  as  in  some  cases  of 
constitutional  infection,  there  is  a  suspicion  that  it  is  really  a  purulent 
catarrh,  kept  up  to  a  great  extent  by  tension,  without  the  cartilages  or  the 
surrounding  tissues  being  seriously  concerned,  aspiration  may  be  tried.  On 
the  other  hand,  if  the  skin  is  red  and  oedematous,  if  the  shape  of  the  swelling 
is  no  longer  that  of  the  synovial  sac,  or  if  the  arthritis  is  due  to  a  wound,  or 
an  abscess  that  has  formed  in  connection  with  the  bone  or  one  of  the 
surrounding  structures  and  has  burst  into  the  joint,  the  only  hope  lies  in 
free  incision  and  thorough  drainage.  The  earlier  this  is  accomplished  the 
better.  If  the  patient  is  not  already  poisoned  by  septic  absorption,  and  the 
synovial  membrane  is  not  yet  destroyed,  a  fair  amount  of  movement  may  be 
regained ;  if  it  is  not  done  in  time,  either  the  patient  will  sink  from  acute 
septicaemia  or  exhaustion,  or  if  he  recovers  the  joint  will  be  hopelessly 
disorganised. 

The  limb  must  be  fixed  upon  a  splint,  protected  with  waterproof  pads, 
so  that  there  can  be  no  displacement  or  spasm,  and  every  part  of  the  joint 
laid  open  ;  the  difficulty  of  accomplishing  this,  in  the  larger  and  more 
compUcated  ones,  is  chiefly  responsible  for  the  ill  results  that  follow. 

In  the  case  of  the  knee  a  free  incision  must  be  made  down  each  side  of 
the  patella,  slanting  rather  backwards  ;  and  a  pair  of  dressing-forceps  pushed 
through  the  back  of  the  joint  into  the  popliteal  space  on  the  outer  side  of 
the  middle  line,  until  the  point  is  felt  beneath  the  skin.  Then  a  small  cut 
must  be  made,  the  forceps  driven  through,  and  a  drainage-tube  drawn  back. 
Even  with  these  three  openings,  however,  drainage  is  not  sufficiently  thorough, 
and  the  joint  must  be  kept  free  from  any  accumulation  by  some  other 
means.  In  the  early  stages  continuous  irrigation  answers  admirably,  pure 
water  being  allowed  to  flow  into  the  joint  at  one  side,  and  out  again  at  the 
other,  carrying  away  with  it  all  the  secretion  ;  decomposition  cannot  occur, 
as  none  of  the  pus  is  left.  But  when  the  smooth  synovial  surface  is 
destroyed,  and  abscesses  are  forming,  it  is  very  difficult  to  make  the  fluid 
(which  will  follow  the  line  of  least  resistance)  circulate  sufficiently  to 
wash  out  all  the  recesses.  More  may  be  done  in  this  case  by  the  intro- 
duction of  large  and  firm-walled  drainage-tubes  at  every  available  spot, 
syrmging  out  thoroughly  with  a  solution  of  perchloride  of  mercury  (one  part 
in  2,000),  and  then  covering  the  whole  with  a  thick  layer  of  absorbent  moss 
or  wood-wool.  The  poison  is  partly  washed  away— partly,  so  far  as  it  hes 
upon  the  surface,  destroyed  by  the  action  of  the  antiseptic  ;  tension  is  impos- 
sible ;  decomposition  cannot  occur  without  fluid  ;  absolute  rest  is  ensured  ; 
and  the  gtntle  elastic  compression  effectually  prevents  hyper£emia  and  limits 
the  amount  of  exudation. 

In  the  case  of  the  ankle,  elbow,  wrist,  and  the  smaller  joints,  the  same 
plan  may  be  followed,  varied  shghtly  in  its  details.  Thus  it  is  more  effectual 
to  unmerse  the  part  bodily  in  a  solution  of  perchloride  (one  part  in  10,000) 
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for  two  or  three  hours  after  the  incisions  have  been  made ;  and  iodoform 
may  be  freely  dusted  in  as  soon  as  the  fluid  has  drained  away  ;  owing  to  the 
smaller  absorbing  surface,  there  is  less  risk  of  poisoning.  Even  when  the 
joint  is  loose  and  grating,  a  very  fair  result  may  frequently  be  obtained 
by  means  of  this  kind  :  the  suppuration  ceases,  the  granulations  begin  to 
organise,  fibrous  bands  form  around,  or,  if  the  disease  is  far  advanced,  between 
the  bones,  and  repair  takes  place  so  far  as  the  previous  destruction  and  the 
health  of  the  patient  will  allow  it. 

Great  care  is  required  throughout  to  keep  the  limb  in  position  and  prevent 
displacement.  Partly  owing  to  the  weight  of  the  lower  segment,  partly  to 
the  action  of  the  flexor  muscles,  one  bone  is  certain  to  be  displaced  from  the 
other  if  the  joint  is  left  to  itself  without  proper  splints  ;  and  later,  when  the 
attack  has  subsided  and  the  cicatricial  tissue  has  begun  to  contract  and 
grow  rigid,  there  may  be  the  mortification  of  finding  that  the  joint  is  fixed 
in  such  a  position  that  the  limb  is  almost  useless,  unless  excision  or  some 
other  operation  is  performed. 

Amputation  may  be  required  in  the  later  stages  of  the  disease,  to  prevent 
the  patient  sinking  from  hectic  or  exhaustion,  or  because  the  limb  is  too 
much  disorganised  to  be  of  any  use.  It  should  never  be  performed  during 
the  acute  inflammatory  period,  except  as  a  last  resource  to  save  the  patient 
from  dying  of  septicaemia,  and  then,  if  the  joint  is  a  large  one,  the  prognosis 
is  almost  hopeless.  In  the  elbow  and  shoulder,  very  good  results  may  be 
obtained  by  excision,  better  than  by  waiting  for  anchylosis ;  and  the  same 
plan  maybe  followed  in  the  case  of  the  hip,  when  the  upper  extremity  of  the 
bone  or  the  acetabulum  is  extensively  diseased,  with  the  view  of  saving  the 
patient  from  the  effects  of  prolonged  suppuration. 


Pyemic  Aktheitis 

Inflammation  of  joints  is  of  common  occurrence  in  pya3mia,  although, 
without  any  reason  being  known,  it  varies  very  much  both  in  frequency  and 
intensity.  In  some  cases  a  large  number  of  joints  is  involved  within  the 
first  few  days,  and  if  the  patient  lives  sufiiciently  long,  the  destruction  is  rapid 
and  complete  ;  in  others  only  one  is  attacked,  or  one  or  two  at  long  intervals, 
and  the  effusion  remains  in  the  condition  of  a  simple  purulent  synovitis  for 
a  considerable  time  before  it  involves  the  tissues  aromid. 

It  always  begins  as  synovitis,  and  the  efiusion  is  purulent  from  the  first  ; 
generally  it  is  of  a  peculiarly  oily  character,  and  greenish  or  yellow  in  colour, 
from  the  blood  with  which  it  is  mixed.  If  tlie  attack  is  an  acute  one,  this 
is  soon  succeeded  by  suppurative  arthritis  :  the  synovial  membrane  becomes 
swollen  and  vascular,  the  surrounding  tissues  sodden  and  edematous,  and 
within  forty-eight  hours  the  cartilages  undergo  necrosis  and  the  joint  is 
hopelessly  disorganised.  If,  on  the  other  hand,  it  is  chronic,  tlie  intei'ior  of 
the  jomt  may  retain  its  smooth  and  even  character  for  days,  without  any 
evidence,  even  of  hyperajmia ;  and  at  the  end  of  that  time  the  eflfusion  may 
spontaneously  disappear,  leaving  the  joint  capable  of  a  certain  range  of 
movement,  but  generally  more  or  less  crippled  from  fibrous  adhesions,  or 
weakened  from  the  extreme  distension  of  the  capsule. 

Symptoms.— Pyicmic  synovitis  is  rapid  and  very  insidious  in  its  onset, 
often  beginning  without  any  complaint  of  pain.  One  of  tlio  joints,  especially 
the  knee,  or  (it  is  said)  the  right  sterno-clavicular,  suddenly  becomes  filled 
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with  fluid  ;  the  synovial  cavity  is  distended  ;  fluctuation  is  distinct ;  and  the 
limb  assumes  of  itself  the  characteristic  flexed  position.  The  skin  at  first  is 
pale,  or  marked  by  a  scattered  erythema  ;  very  soon,  if  the  capsule  gives 
v^ay,  it  becomes  soft  and  doughy,  pitting  on  pressure,  and  of  a  peculiarly 
dusky  hue ;  and  then,  as  a  rule,  the  pain  becomes  very  severe.  In  the  acute 
cases  a  rigor  is  not  micommon  at  the  commencement ;  the  muscular  wasting 
is  peculiarly  rapid ;  the  cartilages  may  be  destroyed  within  forty-eight 
hours  ;  starting-pains  are  very  severe ;  and,  owing  to  the  great  amount  of 
fluid  and  the  rapidity  of  the  destruction,  displacement  of  the  ends  of  the 
bone  is  very  likely  to.  occur,  unless  special  precautions  are  taken  to  prevent 
it.  In  the  more  chronic  ones  there  is  less  heat  and  less  tension  ;  the  skin 
is  unaffected ;  often  there  is  no  increase  in  the  constitutional  symptoms ; 
and  not  unfrequently  the  effusion  disappears  from  the  joint  almost  as  rapidly 
as  it  came,  and  perhaps  makes  its  appearance  in  another.  Pathological 
dislocation,  particularly  of  the  hip-joint,  is  not  uncommon  under  these 
conditions,  forming  the  so-called  dislocation  by  distension  :  the  head  of  the 
bone  lies  still  within  the  capsule,  which  it  has  stretched  over  itself.  It  differs 
from  dislocation  by  destruction  in  that  the  cartilages  on  the  articular  surfaces 
and  the  bones  beneath  them  are  intact. 

Treatment. — Careful  examination  should  be  made  every  day  in  a  case 
of  pyemia  to  make  sure  that  no  joint  is  attacked.  At  the  first  sign  the 
limb  should  be  placed  on  a  splint  in  a  suitable  position,  well  packed  with 
cotton-wool  and  bandaged.  The  effusion  may  subside  within  twenty-four 
hours,  leaving  the  articulation  stiffened  and  weakened,  but  without  any 
more  serious  result ;  but  if  it  continues,  or  if  the  tension  increases,  or  the 
skin  becomes  red  and  dusky,  steps  should  be  taken  at  once  to  empty  it 
thoroughly.  Aspiration  may  be  tried  first;  and  occasionally  after  this 
absorption  begins  and  there  is  no  re-accumulation ;  more  frequently  the 
improvement  is  only  temporary,  and  it  becomes  necessary  to  lay  the  joint 
open  freely,  wash  it  out  thoroughly  with  some  antiseptic,  if  possible  before 
the  surface  is  destroyed,  and  drain  it.  Even  after  this,  supposing  the  pus  is 
not  allowed  to  collect  anywhere  in  the  interior,  recovery  with  a  certain, 
though  limited,  amount  of  movement  is  possible ;  much  more  frequently, 
however,  either  the  cartilages  undergo  necrosis,  granulations  spring  from 
the  ends  of  the  bones,  and  osseous  ankylosis  ensues ;  or  the  patient  sinks 
from  some  other,  often  visceral,  complication,  or  from  exhaustion.  Amputa- 
tion, if  the  patient  recovers,  maybe  required  at  a  later  period,  either  because 
the  limb  is  useless,  or  to  save  the  patient  from  hectic  or  amyloid  disease. 


PUERPEKAL  AetHKITIS 

This  is  a  form  of  pytemia  consequent  on  septic  absorption  from  the 
interior  of  the  uterus  after  parturition,  due  in  most  cases  to  the  retention 
and  decomposition  of  some  portion  of  the  placenta.  So  far  as  the  joint  affection 
IS  concerned,  it  does  not  differ  materially  from  other  forms  ;  occasionally  it 
IS  very  acute,  leading  to  rapid  disorganisation  and  destruction  ;  more  fre- 
quently it  is  subacute  or  chronic,  affecting  often  the  knee-joint  only ;  and 
then,  supposing  the  uterus  is  thoroughly  disinfected,  and  no  further  absorp 
tion  or  complication  sets  in,  the  prognosis  is  fairly  good. 
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ExANTHEMATIC  AllTHKITIS 

Inflammation  of  the  joints  is  of  common  occurrence  in  connection  with 
the  exanthemata,  sometimes  appearing  during  the  course  of  the  disease, 
more  frequently  afterwards,  as  one  of  the  sequelaa.  In  many  cases  it  is 
distinctly  pyjemic,  due  to  septic  absorption  from  ulcers  upon  the  skin  or  the 
mucous  membranes,  and  docs  not  differ  in  any  material  respect  from  ordinary 
pytemia ;  in  some,  however,  it  never  passes  beyond  the  stage  of  synovitis, 
and  the  effusion  is  absorbed  again  without  leading  to  any  more  serious 
result  than  stiffening  or  weakening  of  the  articulation  ;  and  occasionally  it 
is  to  all  appearance  identical  with  acute  rheumatic  fever  or  the  acute  form 
of  osteo- arthritis. 

In  typhoid,  the  hip  seems  to  suffer  more  frequently  than  other  joints  ; 
and  even  dislocation  may  take  place  suddenly,  without  warning  of  any  kind. 
The  muscles  are  relaxed ;  the  capsule  of  the  joint  is  distended  ;  the  fluid 
gradually  insinuates  itself  between  the  articular  surfaces,  and  a  very  slight 
degree  of  flexion  and  abduction  is  sufficient  to  tilt  the  head  of  the  bone  out 
of  the  acetabulum.  Owing  to  the  want  of  power  of  the  muscles,  and  to 
the  fact  that  the  capsule  is  not  torn,  the  symptoms  at  the  first  are  not  so 
marked  as  in  traumatic  dislocation ;  later,  when  the  patient  recovers,  the 
deformity  becomes  characteristic. 

Scarlatinal  arthritis  is  generally  polyarticular,  and  closely  resembles  acute 
rheumatic  fever,  afl'ecting  sometimes  the  pericardium  or  the  cardiac  valves, 
and  being  followed  occasionally  by  embohsm  and  chorea.  It  usually  occurs 
during  the  decline  of  the  fever  or  even  during  the  period  of  convalescence. 
In  other  cases  it  is  distinctly  pya^mic,  ending  in  suppuration.  Variola, 
measles,  dysentery,  and  even  mumps,  are  in  rare  cases  followed  by  similar 
consequences. 

Ubetheal  Akthbitis 

Closely  akin  to  this  is  a  form  of  arthritis  dependent  upon  some  lesion  of, 
or  injury  to,  the  genito-urinary  mucous  membrane.  It  is  most  common  after 
gonorrha'a  (though  the  proportion  of  cases  in  which  it  occurs  is  exceedingly 
small),  whence  its  common  name,  gonorrheal  rheumatism;  but  it  may 
follow  any  urethral  discharge,  or  even  the  passage  of  a  catheter,  and,  though 
much  more  rarely,  a  similar  affection  may  occur  in  women  in  connection 
with  menstruation,  following  parturition  or  dependent  upon  leucorrhoea. 
According  to  Clement  Lucas  it  is  present  sometimes  in  cases  of  ophthalmia 
neonatorum. 

The  nature  of  this  affection  is  even  more  doubtful  than  that  of  the 
exanthematic  variety.  In  some  cases  it  appears  to  be  pyemic,  due  to 
septic  absorption  from  ulceration  of  the  urethra,  and  endmg  in_  acute 
suppuration  and  destruction  of  the  joint ;  but  in  the  majority  there  is  very 
little  tendency  to  the  formation  of  pus.  That  it  is  directly  connected  with 
the  condition  of  the  urethral  mucous  membrane  is  shown  by  the  fact  which 
has  many  times  been  noted,  that  the  inflammation  is  liable  to  return,  not 
only  with  every  succeeding  attack  of  gonorrhoea,  but  even  when,  without 
this,  the  urethral  mucous  membrane  is  subjected  to  any  unusual  degree 
of  irritation  (possibly  in  these  cases  the  gonorrhoea  is  latent).  It  seems 
probable  that  it  is  due  to  the  absorption  of  some  poison  from  the  urethra, 


632   DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTUEES 


and  the  gonococcus  lias  been  found  on  several  occasions  in  the  fluid  of  the 
joint ;  but  it  is  also  possible  that  it  may  be  the  result  of  reflex  irritation  of  the 
nervous  system.  Ord,  for  example,  has  shown  that  a  form  of  arthritis  not 
altogether  unlike  this  occasionally  attacks  women  who  suffer  from  menstrual 
troubles,  the  inflammation  returning  at  each  period  until  the  climacteric  is 
passed  ;  and  although  this,  too,  may  be  explained  as  a  result  of  absorption, 
it  is  peculiarly  significant  that  in  several  of  the  cases  in  which  there  was 
ovarian  tenderness  with  neuralgia  on  one  side  of  the  body,  the  disease  was 
limited  to  the  joints  on  that  side. 

The  clinical  symptoms  and  the  pathological  changes  in  some  of  the  more 
severe  cases  resemble  those  of  acute  osteo-arthritis,  especially  that  variety 
which  occasionally  follows  exposure  to  cold  or  over- exertion  shortly  after 
parturition  or  miscarriage ;  but  the  analogy  must  not  be  pushed  too  far. 
Heart  complications  are  not  unknown  in  connection  with  it,  but  they  are 
decidedly  rare. 

Symptoms. — Urethral  arthritis  exists  in  two  well-defined  varieties  : 
acute,  attended  with  fibrinous  effusion,  and  involving  all  the  fibrous  tissues 
around  and  belonging  to  the  joint,  so  that,  when  it  subsides,  dense  fibrous 
anchylosis  is  left ;  and  chronic,  in  which  the  symptoms  are  not  so  severe  and 
the  effusion  is  serous  in  character,  but  which  also  leaves  behind  it  considerable 
stiffness.  As  in  py£emia,  tendons  and  tendon-sheaths  are  not  unfrequently 
attacked  as  well,  and  occasionally  other  fibrous  tissues  not  connected  with 
joints,  such  as  the  lumbar  aponeurosis,  the  annular  ligaments,  and  even  the 
^  sclerotic  coat  of  the  eye. 

The  acute  form  is  not  unlikely  to  be  mistaken  for  acute  suppurative 
arthritis,  though  pus  is  rarely  present,  and  the  constitutional  symptoms  are 
much  less  intense.  There  is  seldom  a  rigor,  although  a  certain  amount  of 
shivering  is  not  uncommon  ;  the  temperature  is  not  very  high  or  the  pulse 
rapid,  and  the  appetite  even  may  be  fairly  good.  At  the  first  onset,  several 
joints  are  swollen  and  painful,  hut  it  soon  settles  down  to  one  or  two  of  the 
larger  ones,  the  knee  and  ankle  in  particular.  The  skin  is  tightly  stretched, 
red  and  shining ;  often  there  are  red  lines  running  up  to  the  neighbouring 
glands,  but  it  does  not  pit  on  pressure  ;  the  outline  of  the  part  is  even 
and  rounded,  the  shape  of  the  synovial  sac  is  lost,  the  tendon-sheaths  and 
the  fibrous  tissues  around  are  filled  with  inflammatory  exudation,  the  tem- 
perature is  raised,  and  the  pain,  especially  when  the  part  is  touched  or 
moved,  is  almost  intolerable.  The  worst  points  generally  correspond  to 
the  attachment  of  the  ligaments.  At  the  end  of  a  week  or  ten  days  the 
severity  of  the  symptoms  begins  to  subside,  the  pain  becomes  less  intense 
(except  when  an  attempt  is  made  to  move  the  part),  the  redness  disappears, 
and  the  skin  becomes  more  or  less  wrinkled.  The  effusion  is  absorbed  to 
some  extent,  but  a  very  great  deal  of  it  becomes  organised  inside  the  joint 
as  well  as  round  it,  and  the  anchylosis  may  be  so  firm  as  to  give  rise  to  the 
suspicion  of  its  being  osseous.  For  this  reason,  and  because  the  ligaments 
become  soft  and  yielding  almost  at  the  first,  very  great  care  is  necessary 
to  prevent  displacement  and  to  keep  the  joint  fixed  in  the  most  useful 
position. 

In  the  chronic  form  the  exudation  is  less  fibrinous  and  is  restricted 
chiefly  to  the  interior  of  the  joint.  The  shape  of  the  swelling  follows  the 
outhne  of  the  synovial  sac,  there  is  less  exudation  around,  the  pain  is  not  so 
severe,  the  patient  may  even  be  able  to  get  about  to  some  extent,  and, 
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although  there  is  a  great  tendency  to  recurrence,  each  time  interfering  with 
the  action  of  the  joint  more  and  more,  there  is  rarely  the  same  rigid  degree 
of  anchylosis.  Softening  of  the  ligaments,  however,  is  very  liable  to  occur, 
and  if  the  tarsal  joints  and  the  plantar  ligaments  are  involved,  a  very  painful 
form  of  Hat-foot  may  result. 

The  diagnosis  of  the  acute  form  rarely  presents  any  difficulty  ;  in  no 
other  variety  of  inflammation,  scarcely  even  in  acute  rheumatic  fever,  is  the 
pain  so  intense,  and  from  this  it  can  be  disthiguished  at  once  by  the  differ- 
ence in  the  constitutional  symptoms  and  the  extent  to  which  the  effusion 
involves  the  periarticular  tissues.  The  chronic  variety,  on  the  other  hand, 
closely  resembles  subacute  and  chronic  synovitis,  especially  when  it  involves 
the  keee-joint  only,  and  it  is  not  improbable,  especially  as  in  many  cases 
there  is  only  an  insignificant  gleet,  that  the  real  cause  is  frequently 
overlooked. 

Prognosis  and  treatment.  —  Urethral  arthritis  is  naturally  more 
common  in  young  adult  life,  but  it  may  occur  at  any  age,  and  when  it  is  due 
to  gonorrhoea,  it  may  set  in  at  any  period  of  the  disease.  Perfect  recovery 
is  rare  ;  absolutely  rigid  anchylosis,  with  complete  muscular  atrophy,  is  not 
uncommon,  and  the  disease  may  return  again  and  again  until  thu  patient  is 
hopelessly  crippled. 

The  condition  of  the  urethra  or  vagina  requires  particular  attention  ; 
every  attempt  must  be  made  to  alhi.y  the  irritation  of  the  mucous  membrane 
as  soon  as  possible.  The  use  of  sedative  and  astringent  injections  and 
bougies  does  not  appear  to  be  attended  with  any  special  degree  of  danger. 
Constitutional  treatment,  so  far  as  the  joint  affection  is  concerned,  is  of  very 
httle  avail.  Iodide  of  potash,  salicylate  of  soda,  and  the  other  remedies 
usually  of  service  in  rheumatic  fever,  seem  here  to  fail  completely.  The 
chief  reliance  must  be  placed  upon  local  measures,  and  especially  upon  those 
that  check  the  effusion.  The  limb  should  be  placed  upon  a  splint  and 
raised,  the  skin  covered  over  with  extract  of  belladonna  and  glycerine, 
invested  with  layer  after  layer  of  cotton-wool,  and  then  bandaged  as  tightly 
as  possible.  In  acute  cases  it  is  necessary  to  place  the  patient  under  an 
anaesthetic  to  effect  this  thoroughly,  owing  to  the  severity  of  the  pain  ;  and, 
as  a  rule,  it  is  as  well  to  give  a  hypodermic  injection  of  morphia  as  soon  as 
consciousness  returns ;  but  there  is  nothing  so  effectual  for  getting  rid  of  tlie 
exudation,  and,  as  this  subsides,  the  pain  and  the  inflammation  and  the 
tendency  to  displacement  disappear  with  it.  It  may  require  renewing  on 
the  second  or  third  day,  and  by  that  time  the  outline  of  tlie  bones  is  fan-ly 
distinct  again. 

After  the  acute  stage  has  subsided  and  the  joint  has  become  cold,  every 
attempt  must  be  made  to  restore  its  mobility.  Bhsters  and  counter-n-ritanta 
may  be  used  to  procure  resolution  of  the  exudation  that  has  become  already 
organised,  or  the  adhesions  may  be  broken  down  under  an  anaesthetic  ; 
passive  motion  and  massage  must  be  commenced  as  soon  as  the  condition  of 
the  part  will  allow  it,  a  certain  amount  of  pressure  being  maintained  in  the 
intervals  by  means  of  properly  contrived  elastic  supports ;  and  hot-water 
douching,  galvanism,  friction,  and  every  other  measure  that  can  improve  the 
circulation  and  nutrition  must  be  employed  to  prevent  the  wasting  of  the 
muscles  and  the  stiffening  of  the  joint.  Improvement  is  always  gradual, 
and  there  is  at  first  a  great  tendency  to  relapse,  so  that  a  certain  amount  of 
caution  is  necessary  ;  but  if  the  treatment  is  kept  up,  a  very  great  deal  may 
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)e  effected,  so  long,  at  least,  as  the  adhesions  are  extra-articular  ;  if  they  lie 
nside  the  synovial  cavity  they  are  almost  sure  to  form  again,  however  often 
hey  are  broken  down. 

Gouty  Akthritis 

Gouty  arthritis  is  occasionally  met  with  in  young  adults,  and  has  even 
)een  known  in  children,  but  is  much  more  common  towards  and  after  middle 
ife.  It  may  be  acute  or  chronic  ;  the  former,  at  least,  is  much  more 
requently  met  with  in  men  than  women.  The  tendency  to  it  is  hereditary. 
Hit  the  number  and  severity  of  the  attacks  are  dependent,  to  a  very  large 
ixtent,  upon  the  mode  of  life,  and  particularly  upon  the  diet  of  the  individual. 
Che  smaller  joints  are  usually  affected  first,  especially  the  metatarso- 
Dhalangeal  articulation  of  the  great  toe  (possibly  because  it  is  so  liable  to 
njury  from  ill-fitting  boots),  but  none  are  exempt,  and  it  is  not  uncommon 
;o  find,  230st  mortem,  abundant  deposits  of  urate  of  soda  in  all  the  larger 
mes,  even  though  there  is  no  history  of  their  having  been  inflamed. 

In  acute  cases,  provided  the  joint  has  not  been  attacked  many  times 
)efore,  the  changes  are  merely  those  of  acute  synovitis  :  all  the  softer  tissues 
ire  hyperasmic  and  filled  with  exudation ;  the  cavity  is  distended  with  a 
nore  or  less  turbid  fluid  in  which  there  is  abundance  of  urate  of  soda,  and 
ill  the  loose  tissue  around  is  infiltrated  too.  In  chronic  cases  and  after 
repeated  attacks,  the  changes  are  more  permanent.  In  the  slighter  forms 
Aleve  is  merely  a  chalky  deposit  of  urate  of  soda  on  the  surface  and  in  the 
substance  of  the  cartilages  ;  but,  after  the  disease  has  lasted  some  time,  the 
3ones,  ligaments,  and  all  the  structures  around  are  loaded  with  masses  of  the 
same  material  to  such  an  extent  that  nodes  formed  from  it  (tophi)  project 
oeneath  the  skin.  Coincident  with  this,  and  possibly  to  some  extent  de- 
pendent upon  it,  are  degenerative  changes,  similar  to  those  met  with  in 
3ther  examples  of  chronic  inflammation.  The  matrix  of  the  cartilage  breaks 
-ip  into  fibrils,  the  corpuscles  increase  in  number,  and  where  there  is  any 
pressure  or  friction  it  becomes  so  absorbed  and  worn  that  in  places  it  dis- 
ippears  altogether  and  leaves  the  surface  of  the  bone  exposed.  Then  this 
andergoes  similar  changes :  the  margins  grow  out  into  irregular  nodules, 
ihe  shape  of  the  articular  surface  is  entirely  altered,  and  the  distortion  and 
mpairment  of  mobility  are  aa  bad  as  in  chronic  osteo-arthritis.  Later,  sup- 
puration may  break  out  in  the  cellular  tissue,  leaving  sinuses  discharging  a 
ihalk-Hke  substance  from  time  to  time  ;  and  anchylosis  even  has  been  known 
io  occur  in  cases  in  which  the  inflammation  was  more  than  usually  per- 
sistent. 

The  symptoms  of  an  acute  attack  are  very  characteristic.  It  nearly 
ilways  begins  in  the  night,  towards  early  morning  ;  sometimes  it  is  preceded 
ay  general  malaise  for  several  days  ;  occasionally  it  follows  an  accident.  The 
pam  is  most  intense,  coming  on  in  paroxysms ;  it  is  usually  described  as 
resembling  the  boring  of  a  red-hot  iron.  There  is  the  most  extreme  tender- 
ness, even  the  pressure  of  the  sheet  cannot  be  borne.  The  skin  is  of  a  pe- 
suhar  dusky-red  colour;  the  whole  of  the  joint  is  swollen  and  burning  hot, 
and  aU  the  surrounding  tissues  are  thickened  and  cedematous.  At  the  first 
onset  there  may  be  a  feeling  of  chiUiness,  even  a  slight  rigor ;  very  often 
there  is  a  certain  degree  of  fever,  but  it  is  seldom  severe,  and  usually  subsides 
01  itseit  in  the  course  of  the  mornmg  as  the  pain  grows  less  intense.  In 
leally  bad  cases  this  is  repeated  night  after  night  for  upwards  of  a  week,  the 
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days  being  passed  in  comparative  comfort,  except  for  the  feeling  of  exhaustion 
and  distress,  the  nights  in  agonising  pain.  As  the  attack  subsides  the  swell- 
ing disappears,  the  skin  over  the  joint  peels  off,  and  if  it  is  the  first,  or  one 
of  the  first,  no  visible  effect  is  left.  Not  unfrequeutly  a  second  or  even  a 
third  joint  is  attacked  as  the  first  is  getting  well,  but  the  inflammation  is 
seldom  so  severe. 

In  the  chronic  form  the  pain,  heat,  swelling  and  redness  are  not  so 
marked,  although  they  vary  very  much  from  time  to  time  and  the  patient  is 
seldom  free  from  them  for  long.  The  amount  of  deformity  is  much  more 
serious ;  the  loss  of  mobility  is  often  very  great,  and  there  is  an  especial 
tendency  to  the  permanent  deposit  of  urate  of  soda  in  the  form  of  chalk- 
stones.  The  hands  are  nearly  always  affected ;  the  metacarpo-phalangeal  joints 
are  Hexed  and  adducted,  so  that  the  fingers  slant  down  to  the  ulnar  side ; 
distal  phalangeal  ones  may  be  hyper-extended  ;  the  knuckles  are  enlarged  and 
flattened ;  movements  are  much  impaired ;  the  skin  is  smooth  and  glossy, 
and  the  temperature  is  usually  raised.  Other  signs  are  generally  present  to 
assist  the  diagnosis.  Little  cysts  filled  with  fiuid  form  on  the  dorsal  surface 
and  sides  of  the  fingers  ;  neuralgia  and  cramp  are  of  common  occurrence  ;  a 
burning  pain  in  the  heel  is  very  often  experienced,  especially  at  night ;  there 
is  a  constant  tendency  to  flatulence  and  dyspepsia ;  the  urine  is  loaded  with 
uric  acid,  giving  rise  to  attacks  .of  urethritis  and  cystitis ;  the  skin  is  liable 
to  eczema  and  psoriasis,  the  tongue  and  the  pillars  of  the  fauces  become 
smooth  and  glossy  ;  the  teeth  become  loose,  and  without  the  least  sign  of 
decay  drop  out  quietly  of  themselves,  and  the  least  indiscretion  in  diet  causes 
the  greatest  distress. 

Treatment. — Kest,  position,  a  moderate  degree  of  warmth,  and,  if  it 
can  be  borne,  the  pressure  of  cotton-wool  lightly  applied,  are  especially  use- 
ful in  moderating  the  hypertemia  of  the  acute  form.  The  pain  may  be 
relieved  to  some  extent  by  laying  over  the  part  hnt  dipped  in  a  lotion  con- 
taining a  grain  of  atropin  and  eight  grains  of  morphia  to  the  ounce,  and 
covering  it  with  oiled  silk  ;  or  by  using  a  solution  of  menthol  in  the  same 
way.  Lead  lotion  is  better  avoided,  and  leeching  is  positively  injurious.  The 
bowels  should  be  opened  freely  and  as  soon  as  possible,  preferably  with  grey 
powder  or  calomel  and  colocynth  ;  and  if  the  patient  is  young  and  healthy 
and  the  attack  is  severe,  colchicum  should  be  given  with  small  doses 
of  iodide  of  potash,  quinine,  and  sulphate  of  magnesia.  Whether  it  should 
be  tried  in  other  cases  is  more  doubtful ;  its  value  is  proportionate  to  the 
acuteness  of  the  attack ;  in  many  people  it  causes  sickness,  purging,  and 
great  depression  ;  so  that  if  it  has  disagreed  with  the  patient  on  any  previous 
occasion,  or  if  the  pulse  is  weak  and  feeble,  and  particularly  if  the  gout  is 
chronic,  never  really  disappearing,  and  the  present  attack  is  merely  a  sudden 
exacerbation,  it  should  be  given  in  very  moderate  doses,  and  for  a  short  time 
only,  leaving  oft'  at  once  if  any  signs  of  depression  make  their  appearance. 
On  the  other  hand,  there  is  no  doubt  that  it  agrees  exceedingly  well  in  many 
cases,  and  that  by  taking  it  occasionally  with  quinine,  and  using  other 
precautions,  many  patients  are  able  to  keep  themselves  free  from  severe  or 
prolonged  attacks  for  years  without  suffering  any  ill  eftect. 

In  the  chronic  form  a  great  deal  may  be  done  by  appropriate  treatment 
to  reheve  the  stifiness  of  the  joints  and  prevent  wasting  and  deformity. 
Warmth  is  especially  serviceable  ;  sometimes,  when  there  is  a  large  deposit 
of  urate  of  soda,  a  lotion  containing  a  drachm  of  bicarbonate  of  soda  or  five 
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grains  of  lithia  to  the  ounce,  may  be  applied  with  benefit.  Hot  fomentations 
local  vapom'-baths,  and  massage,  gently  applied  so  as  to  encourage  the  flow 
of  lymph  as  much  as  possible,  are  certainly  of  use.  In  some  places,  espe- 
cially over  the  knuckles,  the  skin  has  a  tendency  to  give  way  and  leave 
persistent  ulceration,  but  every  care  should  be  taken  to  keep  it  intact  as  long 
as  possible. 

The  general  treatment,  both  in  the  acute  and  chronic  form,  is  even  more 
important.  The  diet  must  be  carefully  restricted  :  it  must  be  nutritious  and 
palatable,  but  all  highly  seasoned  and  rich  dishes  should  be  avoided,  and 
particularly  any  excess  in  meat.  Alcohol  is  better  abandoned  altogether, 
certainly  malt  liquors  must  be  ;  but  a  distinction  must  be  drawn  in  this 
respect  between  an  acute  attack  of  gout  in  a  young  man  and  an  apparently 
similar  complaint  in  one  who  is  old  and  feeble,  unable  to  digest  without 
assistance,  and  liable  to  attacks  of  cardiac  intermittence  from  dyspepsia ; 
champagne,  sherry,  and  new  wines  of  all  kinds  should,  however,  certainly 
be  interdicted ;  whether  port,  particularly  old  port,  in  moderation  deserves 
the  opprobrium  that  has  been  heaped  upon  it  is  more  than  doubtful ;  certainly 
it  is  less  injurious  than  many  kinds  of  so-called  claret.  Alkalies  may  be  taken 
in  moderation,  but  it  must  be  remembered  that  many  of  them,  particularly 
the  potash  salts,  have  a  distinctly  lowering  effect.  The  large  amount  of 
fluid  that  is  usually  taken  with  them  in  the  form  of  mineral  waters  is  bene- 
ficial to  some  extent,  as  it  prevents  concentration  of  the  urine  and  increases 
the  amount  of  excrementitious  matter  discharged.  Tonics,  iron  and  quinine, 
are  often  necessary,  especially  in  the  chronic  form.  Baths  are  of  the  greatest 
value,  though  much  of  the  reputation  many  foreign  health-resorts  enjoy  is 
really  earned  by  the  dietetic  and  other  restrictions  that  are  willingly  sub- 
mitted to  away  from  home.  The  clothing  should  be  warm,  a  fair  amount  of 
regidar  exercise  taken,  the  condition  of  the  bowels  and  the  state  of  the  diges- 
tion carefully  attended  to,  and  overwork,  mental  as  well  as  bodily,  avoided  as 
far  as  may  be. 

Ehetjmatic  Artheitis 

In  acute  rheumatic  fever,  although  the  effusion  is  chiefly  collected  in  the 
synovial  cavity,  the  surrounding  tissues  are  always  infiltrated  to  some  extent. 
As  a  rule  it  subsides  without  leaving^  any  permanent  change  ;  the  exudation, 
which  is  rather  more  fibrinous  than'  it  is  in  simple  synovitis,  is  completely 
absorbed,  and  the  joint,  though  it  may  be  stiff  for  a  time,  recovers  its 
mobility.  Sometimes,  however,  the  attack  persists  and  becomes  chronic  in 
one  or  more  of  the  joints,  and  occasionally  it  is  chronic  from  the  first,  the 
inflammation  coming  on  slowly  and  quietly  as  a  result  of  exposure  to  cold 
and  wet.  In  these  cases  the  tissues  are  Hable  to  undergo  more  permanent 
changes ;  the  cartilage  is  opaque  and  dull ;  the  surface  is  irregular ;  it  is 
thickened  in  some  places  and  thinned  by  absorption  in  others  ;  the  cells  are 
increased  in  number  and  their  definite  character  is  lost ;  the  matrix  is  fibril- 
lated,  giving  it  a  velvety  appearance,  and  in  a  few  cases  even  the  bone  under- 
neath IS  unduly  vascular.  Li  short,  the  changes  are  practically  identical  with 
those  that  occur  in  osteo-arthritis,  and  the  resemblance  is  heightened  by  the 
lact  that,  m  very  old-standing  cases,  eburnation  may  be  present,  and  out- 
growths partly  cartilaginous,  partly  bony,  form  round  the  edges. 

in  the  acute  stage  the  symptoms  are  thoroughly  characteristic,  and  there 
is  rarely  any  difficulty  in  the  diagnosis.    Later,  however,  when  merely  the 
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chronic  degenerative  changes  are  left,  there  is  such  httle  difference  between 
this  affection  and  many  of  the  diseases  that  are  classed  together  under  the 
general  name  of  ostoo-arthritis  that  a  separate  description  is  unnecessary. 
The  chief  feature  is  the  rigidity  and  thickening  of  the  capsule  and  periar- 
ticular tissue,  consequent  upon  the  organisation  of  the  exudation,  but  this  is 
by  no  means  confined  to  this  disease  and  cannot  be  regarded  as  distinctive. 


Osteo-Aetheitis 


Osteo-arthritis  is  a  general  term  applied  to  a  group  of  diseases  which 
resemble  each  other  more  or  less  in  their  pathological  features,  but  which 
differ  widely  in  their  symptoms,  causes  and  results.  Many  of  them  have 
been  described  already  under  different  headings,  and  will  only  be  alluded  to 
here.  Rheumatoid  arthritis,  chronic  rheumatic  arthritis,  arthritis  deformans, 
rheumatic  gout,  nodosity  of  the  joints,  malum  coxje  senile,  and  many  other 
names  have  been  given  to  some  of  its  varied  forms. 

Pathology. — The  pathological  appearances  are  distinctive.  The  centre 
of  the  articular  cartilages,  where  they  are  subjected  to  the  greatest  amount 
of  friction  and  are  farthest  away  from  the  arterial  circle  which  supplies  them 
with  blood,  becomes  rough  and  fibrillated,  so  that,  when  placed  under  water, 
the  surface  has  the  appearance  of  very  coarse  velvet  (fig.  224) .  The  upj^er  layers 


Fig.  '2-2i. — Under  surface  of  patella,  sliowhi^- 
velvety  degeneration  of  cartilage  in  incipient 
osteo-artliritis. 


Fid.  '2'2ri. — Knee-joint  sliowing  tlie.  cavti- 
hi"i-  remo\ed  from  correspondini,'  sur- 
faces of  patella  and  external  condyle, 
with  lippini;  of  margins  and  tliicliening 
of  syno\-ial  folds. 


are  affected  first ;  the  primary  capsules  are  enlarged  and  filled  witli  secondary 
ones  ;  the  matrix  is  softened  ;  the  capsules  form  communications  with  cacli 
other;  the  superficial  ones  de.o-enerate,  brenlc  down,  and  discharge  tlieir 
contents  into  the  joint ;  and  at  length  only  a  nitmbcr  of  fibrils  is  left,  pi'o- 
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ecting  side  by  side  into  the  synovial  cavity.  Gradually  the  degenerative 
)rocess  involves  these  too,  and  the  cartilage  disappears  layer  by  layer  until 
ihe  bone  is  exposed  (fig.  225). 

This  soon  becomes  affected  in  the  same  way  ;  the  cancellous  tissue  of 
ihe  articular  ends  grows  more  open  and  more  vascular  ;  absorption  takes 
)lace  where  it  is  subjected  to  pressure  ;  the  shape  is  altogether  changed  ;  and 
;ven  when  no  marginal  outgrowths  are  produced  there  is  a  very  consider- 
ible  degree  of  deformity  (fig.  227).  The  superficial  layer,  however,  in  many 
iases  undergoes  a  totally  different  transformation  :  it  becomes  harder  and 
lenser,  \mtil  it  resembles  ivory  or  porcelain.  Whether  it  is  a  product  of  the 
irticular  lamella,  or  is  due  to  calcification  in  the  deeper  layers  of  the 
jartilage,  is  uncertain ;  but  in  any  case  it  becomes  white,  dense,  and  highly 
;)olished  from  the  fi-iction  it  receives.  In  some  cases  the  whole  of  the 
irticular  area  is  eburnated  in  this  way  and  the  surface  is  perfectly  uniform 
md  even  ;  in  others,  especially  in  hinge-joints,  it  is  cut  into  grooves  from 
nutual  friction  (fig.  226) ;  and  in  others  again  worm-eaten  patches  and 
)right  highly  polished  ones  lie  side  by  side. 

Around  the  margin  of  the  joint,  where  there  is  no  pressure,  the  effect  of 
ihe  continual  irritation  is  altogether  different.  Fibrillation  of  the  matrix 
I  and  proliferation  of  the 


cells  take  place  it  is 
true ;  but,  instead  of 
being  worn  away,  the 
cartilage  increases  im- 
mensely in  thickness 
and  forms  overhanging 
lips  and  nodules  which 
project  over  the  articu- 
lar edge.  Later,  many 
of  these  become  ossified, 
and  at  length,  as  the 
bone  is  gradually  worn 
away  in  the  centre,  and 
produced  in  excess  all 
round  the  margin,  the 
shape  of  the  surface  be- 
comes entirely  altered. 
The  head  of  the  femur, 
for  example,  is  worn 
away  and  flattened  from 
above  ;  the  neck  is  ab- 
sorbed ;  while  beneath, 
on  the  under  surface, 
there  is  an  immense 

iccumulation  of  new-formed  tissue.  As  a  rule,  when  this  occurs,  the  opposing 
surtaces  are  similarly  affected.  Sometimes  a  fair  amount  of  movement  is  still 
u  owed  to  fake  place  between  them ;  but  occasionally  they  lock  into  each 
-)tner  and  become  dovetailed  in  such  a  way  that  practically  the  joint  is  fixed  : 
Diue  anchylosis  is  rarely  met  with  except  in  the  spine.  Osteophytes  of  a 
.miliar  description  are  produced  on  the  shaft  of  the  bone,  around  the  attach- 
mem  ot  tlie  capsule,  and  higher  up  in  connection  with  the  periosteum,  but 


Fig.  22G.— Advanced  osteo-arthritis  of  elbow,  with  ebur- 
nated and  grooved  articular  surfaces  and  enormous  lips 
ot  bone  (osteophytes). 


I: 
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their  size  diminishes  rapidly  as  they  recede  from  the  joint  (fig  226) 
Occasionally  plates  and  nodules  of  cartilage  and  even  of  bone  are  proauced 
mdependently    m  the 

thickness  of  the  fibrous  ^ 
tissue. 

It  is  probable  that 
the  change  is  first  mani- 
fested by  the  cartilages, 
but  the  synovial  lining 
of  the  joint  is  aftected 
almost   as   soon.  It 
becomes  more  vascular 
and  swollen  ;   the  fat- 
cells    disappear ;  the 
exudation  that  is  poured 
out    from   the  blood- 
vessels imdergoes  or- 
ganisation, and  the  folds 
and  fringes,  which  nor- 
mally are  but  slightly 
developed  around  the 
margins  of  the  joint,  be- 
come enormously  hyper- 
trophied.  The  surface  is 
roughened  with  numer- 
ous little  outgrowths, 
and  these  increase  in 
number  and  size  until 
they  form  pedunculated 
masses,  which  branch  in 
all  directions  and  cover 
the  whole  of  the  interior. 
In  extreme  cases,  there 
is  no  trace  of  the  origi- 
nal structure  to  be  seen 
at  the  base.  Very  often 
the    ends     of  these 
growths  become  bulb- 
ous   or  club-shaped, 
and    then  cartilage- 
corpuscles   and  some- 
times even  bony  nuclei 
make  their  appearance 
m  them.  Occasionally 
they  are  detached  al- 
together and  drop  off 
as  foreign  bodies  (fi£^. 
228). 

In  the  early  stages 
the  caxisnlc  and  the 
ligaments  rarely  sliow  any  extensive  chan, 


Fig.  227. — Head  of  fenuir,  showing  the  absoi-ption  above 
and  the  aecumulatinn  below,  until  an  appearance  is  pro- 
duced closely  similar  to  that  of  impacted  intra-articular 
fractiire  with  bony  union, 


Fig.  2'28.- 


■Papillary  synovitis  with 
the  cartilages. 


but  "little  change  in 


they  are  merely  swollen  and 
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thickened  in  proportion  to  the  hyperiemia  ;  but  later  they  may  be  profoundly 
affected.  Sometimes  they  are  rigid,  contracted,  and  incorporated  with  the 
fibrous  tissues  around,  until  movement  is  almost  impossible  ;  sometimes,  on 
the  other  hand,  they  appear  to  degenerate,  and  are  softened  and  loosened  to 
such  an  extent  that  the  ends  of  the  bones  become  displaced,  and  even  dislo- 
cation may  occur.  As  in  the  other  tissues,  the  result  of  the  persistent  irri- 
tation is  sometimes  thickening  and  organisation,  sometimes  degeneration  and 
absorption,  according  to  the  pressure  and  friction  to  which  they  are  subjected. 

The  interior  of  the  joint  presents  the  most  varied  appearance.  In  some 
cases,  as  already  mentioned,  it  is  covered  all  over  with  arborescent  growths ; 
in  others  there  are  only  a  few  large  ones  here  and  there ;  and  in  others 
again  it  is  immensely  enlarged  and  perfectly  smooth,  as  if  the  fibrous  tissue 
of  the  capsule  had  become  thinned  and  atrophied.  Not  unfrequently  these 
different  conditions  may  all  be  met  with  together.  In  one  place  there  are 
dense  rigid  bands  standing  out  by  themselves  ;  in  another  the  fibrous  tissue 
is  thin  and  yielding,  and  is  forced  out  among  the  surrounding  structures  so 
as  to  form  a  kind  of  hernial  protrusion.  Large  pouches  developed  in  this 
way,  and  communicating  by  a  long  and  narrow  neck  with  the  synovial  cavity, 
are  of  common  occurrence  in  many  forms  of  osteo-arthritis.  Sometimes  they 
are  formed  from  bursie,  which  undergo  similar  changes  and  gradually 
enlarge  until  they  come  into  contact  and  finally  into  communication  vntli 
the  joint ;  much  more  often  they  are  genuine  hernial  protrusions,  due  to  the 
thinner  and  weaker  parts  of  the  capsule  being  slowly  forced  out  by  the  intra- 
articular pressure.  They  are  most  common  in  the  knee,  projecting  through 
the  posterior  ligament,  but  I  have  met  with  them  in  the  ankle,  elbow,  shoulder, 
wrist,  and  hip.  They  may  be  very  small ;  but  not  unfrequently,  especially 
when  they  find  a  convenient  interspace,  they  form  gigantic  thin- walled  cysts, 
which  approach  nearer  and  nearer  to  the  skin  until  they  either  break  of  them- 
selves or  are  opened.  In  the  knee  they  may  stretch  half-way  down  the  leg, 
and  point  in  the  calf  below  the  muscular  mass  of  the  gastrocnemius  ;  in  the 
shoulder  they  form  a  swelling  under  the  coracoid  process  and  down  below 
the  middle  of  the  arm,  along  the  course  of  the  biceps  tendon ;  in  the  ankle 
they  may  occur  either  at  the  front  or  the  back  of  the  joint;  but,  wherever 
it  is,  the  place  of  their  appearance  is  no  proof  of  the  place  of  their  communi- 
cation. I  have  many  times  dissected  them  out  and  have  often  found  a  long 
devious  channel,  winding  under  the  tendons,  so  that  when  pressure  was 
made  upon  the  sac  the  sides  v/ere  brought  together  and  none  of  the  fluid 
could  be  returned  into  the  joint.  This  fact  should  be  careftiUy  noted,  as  it 
is  by  no  means  uncommon  to  find  large  cystic  sweUings  of  this  sort  without 
any  clear  evidence  of  disease  of  the  joint ;  and  in  such  cases  it  is  exceedingly 
difficult  to  prove  that  no  communication  exists. 

The  synovial  fluid  is  equally  variable  ;  generally  it  is  fairly  clear  or 
sKghtly  turbid,  especially  when  the  attack  is  acute  ;  occasionally  it  is  a  fight  i 
straw  colour  and  gelatinous  in  character,  not  like  synovia  ;  in  some  cases  the  ' 
quantity  is  enormous  ;  and  in  others  it  may  be  so  scanty  that  much  of  the  : 
pam  and  difficulty  of  movement  may  be  reasonably  assigned  to  its  deficiency. 

Muscular  wasting,  affecting  the  extensors  first,  but  by  no  means  confined 
to  them,  is  peculiarly  rapid  in  this  form  of  arthritis.  The  tendons  in  the 
neighbourhood  of  the  joint  sometimes  become  ossified  ;  more  frequently  they 
are  completely  worn  away,  especially  when,  like  the  biceps,  they  traverse  the 
synovial  cavity  ;  this  one  frequently  disappears  altogether,  the  muscle  form- 
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ing  a  new  attachment  to  the  groove  of  the  humerus  as  it  passes  out  under 
the  capsule,  and  the  head  of  the  bone  developmg  a  new  socket  on  the  under 
surface  of  the  acromion  (fig.  229).  Even  tlie  surrounding  connective  tissue 
becomes  oedematous,  infiltrated  with  lymph  in  parts,  and  absorbed  in  others, 
so  that  the  outline  of  the  limb  is  altered  altogether  and  the  skin  is  shiny  and 
smooth. 

Suppuration  is  exceedingly  rare.  When  it  does  occur  it  is  nearly  always 
due  to  the  formation  of  hernial  protrusions  which  have  grown  so  large  that 
at  length  they  have  either  been  opened  or  have  broken  of  themselves,  and 
so  have  established  a  communication  between  the  joint  and  the  exterior. 
Sometimes,  however,  even  then  the 
tissues  are  able  to  resist  successfully.  I 
have  known  a  chronic  sinus  in  the  arm 
in  connection  with  osteo-arthritis  of  the 
shoulder  discharge  for  yeai's  without  de- 
structive inflammation  ever  setting  in. 

The  true  nature  of  this  affection  is 
very  obscure.  It  may  be  acute,  but 
nearly  always  it  is  very  chronic.  In 
part  it  appears  to  be  a  result  of  simple 
degeneration,  for  slight  degrees  of  it  are 
met  with  in  healthy  old  age  and  in  joints 
that  have  been  kept  at  rest  for  a  long 
time ;  but  as  a  rule  there  is  in  addition 
distinct  evidence  of  some  slight  but  per- 
sistent irritant  impairing  nutrition  still 
further,  and  leading  to  the  production  of 
the  irregular  hypertrophied  masses  round 
the  margins.  Occasionally  it  occurs  in 
children  (the  acute  form  only)  ;  but  with 
this  exception  it  is  distinctly  a  disease  of 
advancing  age.  In  many  instances  no 
definite  cause  can  be  found ;  in  a  large  pro- 
portion there  is  a  family  history  of  gout, 
rheumatism,  or  both  together.  Constant 
exposure  to  cold  and  wet  undoubtedly 
brings  it  on,  and  partly  from  this,  partly 
because  there  is  a  hereditary  tendency 
to  it,  it  is  much  more  common  in  certain 
countries  than  in  others.  Sometimes, 
especially  in  the  hip,  it  occurs  very  rapidly 
after  injury.  Its  symptoms  in  certain  cases  are  so 
great  that  it  may  easily  be  mistaken  for  acute  rheumatic  fever 
appears  to  be  a  sequela  of  this  disease.  Finally  a  peculiar  variety  oi.  it, 
associated  with  very  definite  clinical  symptoms,  occasionally  breaks  out  suu- 
denly  in  the  course  of  certain  affections  of  the  nervous  system,  clnetly 
locomotor  ataxy.  ,  , 

Acute  osteo-arthritis.-Thh  form  is  distinguished  from  the  others  by  the 
severity  of  the  symptoms  and  the  rapidity  of  its  onset.  It  is  inore  common 
in  women  than  in  men,  and  may  appear  at  any  age,  even  m  ciulcinooa  ^ne 
most  striking  feature  is  the  extreme  degree  of  rigidity  it  leaves     i  He  ti  bi  ous 


Fk;.  Shoukler-joint  laid  open  from 

tlie  outside.  The  biceps  tendon  is 
absorbed  and  has  formed  a  new  attach- 
ment for  itself  in  the  groove  ;  the  head 
of  the  bone  has  left  the  glenoid  fossa 
and  formed  a  new  highly-polished 
articular  facet  for  itself  on  the  under- 
c^urface  of  the  acromion.  The  mterior  ot 
the  synovial  cavity  is  thrown  nito  folds. 
The  affection  is  nearly  always  bilateral, 
which  effectually  excludes  the  idea  ot 
injury. 


severe  and  the  pain  so 
in  otliers  it 
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structures  are  the  parts  chiefly  involved ;  there  is  very  little  eburnation,  and 
it  is  not  usual  to  find  much  marginal  hypertrophy ;  the  synovial  membrane 
is  velvety  and  thickened  ;  there  is  no  excess  of  fluid  ;  the  cartilage  is  thinned 
and  eroded  in  places ;  but  the  capsule,  ligaments,  and  all  the  connective 
tissue  around  are  welded  together  into  such  a  rigid  mass  that  there  is  scarcely 
any  possibility  of  movement.  In  some  cases  the  ends  of  the  bones  are  dis- 
placed as  well ;  in  others  the  rigidity  is  made  worse  by  the  degeneration  of 
the  muscles  which  become  converted  into  fibrous  cords. 

This  condition,  or  one  resembling  it  so  closely  that  it  cannot  be  distin- 
guished, is  met  with  under  very  varied  circumstances.  It  is  most  common 
in  young  women,  and  can  sometimes  be  traced  to  menstrual  irregularity ; 
not  unfrequently,  especially  when  there  is  a  strong  family  history  of  gout,  it  is 
assigned  to  exposure,  to  cold  or  wet  ;  sometimes  it  does  not  set  in  until  the 
climacteric ;  and  I  have  known  an  exceedingly  severe  form  occur  from 
catching  cold  three  weeks  after  parturition.  Urethral  arthritis,  scarla- 
tinal rheumatism,  and  acute  rheumatic  fever,  are  all  of  them  occasionally 
followed  by  it,  convalescence  progressing  up  to  a  certain  point,  and  then  fresh 
and  even  more  persistent  trouble  making  its  appearance  ;  and  at  times  it 
breaks  out  suddenly  with  a  severity  only  equalled  by  that  of  rheumatic  fever, 
without  its  being  possible  to  assign  a  reason. 

The  larger  joints  are  usually  the  ones  attacked,  often  several  of  them  at 
the  same  time  ;  but  there  is  no  tendency  for  the  inflammation  to  fly  from  one 
to  the  other  as  it  does  in  rheumatic  fever.  The  affected  parts  are  exceed- 
ingly painful ;  there  is  a  considerable  degree  of  swelling,  but  round  the  joint 
rather  than  in  it ;  the  skin  is  hot  and  red  ;  there  is  great  tenderness  on  pres- 
sure, very  often  for  some  distance  above  and  below  ;  and  the  least  attempt 
at  movement  is  checked  by  the  muscles  at  once.  The  constitutional  disturb- 
ance is  not  very  severe  :  that  is  to  say,  the  fever  is  not  very  high  ;  and  the 
profuse  sweating  and  the  tendency  to  involve  serous  structures  which  are  so 
characteristic  of  rheumatic  fever  are  rarely  present.  As  the  inflammation 
subsides,  the  swelling  is  graduflUy  absorbed  ;  the  tissues  begin  to  waste  ;  and 
the  ends  of  the  bones  and  the  rigid  tendons  and  muscles  stand  out  promi- 
nently under  the  skin.  Relapses  and  prolonged  convalescence,  often  lasting 
for  years  before  it  is  really  thorough,  are  the  rule. 

The  treatment  of  this  affection  is  very  unsatisfactory.  If  there  is  a  dis- 
tinctly gouty  history,  small  doses  of  colchicum  with  alkalies  and  iodide  of 
potash  may  be  tried  ;  guiacum  is  entirely  useless  and  salicylate  of  soda  seems 
to  have  but  little  real  effect.  The  antemia,  which  always  accompanies  it, 
and  which  often  persists  afterwards,  should  be  treated  with  iron,  cod-liver 
oil,  quinine  and  arsenic.  During  the  acute  stage  the  diet  must  be  restricted, 
but  afterwards  it  should  be  nourishing,  without  being  too  rich.  Whatever 
precautions  are  taken,  more  or  less  rigidity  is  sure  to  be  left,  so  that  it  is  abso- 
lutely necessary  to  keep  the  limbs  in  proper  position  by  means  of  splints 
from  the  very  first.  Pressure  and  cold  may  be  used  to  limit  the  amount  of 
exudation,  opium  and  belladonna  to  relieve  the  pain  ;  later,  when  the  acute 
stage  has  subsided,  counter-irritation,  especially  flying  bhsters,  applied  every 
two  or  three  days  to  different  parts  of  the  joint,  massage,  warm  douching,  and 
prolonged  hot-baths  are  of  the  greatest  service.  Galvanism  has  undoubtedly 
some  mfluence  in  maintaining  the  nutrition  of  the  muscles,  and  may  be  used 
lor  this.  Afterwards,  when  the  inflammation  has  altogether  disappeared,  and 
tlie  joints  aro  left  rigid,  wasted,  and  more  or  less  anchylosed,  an  attempt  may 
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be  made  by  means  of  tenotomy,  passive  motion,  and  brealdng-down  the 
adhesions,  to  restore  them  to  something  hke  their  normal  condition. 

Chronic  ostco-artJiritis.— Thin  exists  in  many  forms,  but  they  all  agree  in 
being  peculiarly  insidious  in  their  onset,  and  as  a  rule  steadily  progressive, 
although  every  now  and  then  their  course  is  interrupted  by  a  subacute  attaclc. 

One  of  the  most  common  begins  in  the  smaller  articulations,  usually 
rather  late  in  adult  life,  and  spreads  gradually  from  them  to  the  larger,  ll 
is  more  frequent  in  women  than  in  men,  is  always  polyarticular  from  the 
first  and  often  symmetrical.  The  changes  are  characteristic.  There  is  an 
enlargement  and  flattening  of  the  knuckles  and  the  phalangeal  joints,  and 
the  fingers  are  deflected  and  the  movements  limited.  Then,  by  degrees,  the 
larger  articulations  are  attacked  and  more  or  less  crippled  by  changes  in 
the  shape  of  the  ends  of  the  bones.  The  hand,  for  example,  is  flexed  and 
pronated  ;  the  hip  flexed  and  adducted  ;  and  the  knee  flexed,  and  sometimes 
displaced  backwards  as  well  by  the  persistent  contraction  of  the  hamstrings. 
Even  the  spine  and  the  lower  jaw  become  involved  at  length.  Lips  are 
thrown  out  round  the  margins  of  the  joints  ;  the  capsule  becomes  thickened 
and  rigid  in  places,  thin  and  yielding  in  others  ;  and  where  the  synovial 
membrane  is  superficial,  as  round  the  patella,  irregularly  shaped  villous  out- 
growths can  be  felt  gliding  on  the  cartilaginous  surface  beneath  as  the  joint 
is  flexed  and  extended. 

Minor  degrees  of  this,  sometimes  causing  considerable  deformity,  are  of 
common  occurrence  in  old  people,  often  without  their  being  aware  of  it.  It 
seems  to  be  in  them  rather  a  result  of  degeneration  than  of  anything  else, 
and  the  change  is  so  gradual,  and  the  stiflness  comes  on  so  slowly,  that  they 
never  notice  one  or  the  other.  In  younger  patients  the  course  is  usually 
more  broken  and  varied  from  time  to  time  by  subacute  attacks,  each  of  which 
leaves  the  condition  of  the  joint  rather  worse  than  it  was  before.  The 
affected  part  is  hot  and  swollen  ;  the  skin  is  red  and  rather  glazed ;  the 
muscles  are  in  a  state  of  rigid  contraction  ;  and  movement  is  attended  with 
a  considerable  degree  of  pain.  After  a  while  this  subsides  and  the  effusion 
is  partly  absorbed,  but  the  change  in  the  shape  of  the  articular  surface  per- 
sists ;  the  synovial  fringes  that  have  grown  during  the  inflammatory  period 
and  the  marginal  lips  and  bosses  do  not  disappear  ;  the  range  of  movement 
is  limited  partly  by  the  tension  of  the  capsule  and  the  fibroid  degeneration 
of  the  muscles,  partly  by  the  premature  locking  of  the  enlarged  ends  ;  and 
creaking,  grating,  and  crackling  of  the  most  varied  description  can  be  felt 
and  heard  whenever  there  is  the  least  change  of  position.  In  the  intervals 
between  these  attacks  the  patient  is  fairly  comfortable  ;  stiflness  of  a  morn- 
ing on  getting  up  or  after  prolonged  rest  is  very  common,  but  this  usually 
wears  off  in  the  course  of  the  day,  so  far  as  the  distortion  of  the  articular 
surface  will  allow.  Pain  is  rarely  severe,  although  not  unfrequently  there  is 
a  good  deal  of  aching  at  night  or  in  cold  and  damp  weather.  _  Every  indis- 
cretion in  diet  is  resented  at  once,  but  there  is  no  fever  or  impairment  of 
health  other  than  that  occasioned  by  the  inability  to  take  active  exercise. 

In  other  cases  this  disease  is  distinguished  by  an  enormous  collection  of 
fluid  in  the  synovial  cavity.  This  variety  is  more  common  in  the  knee  than 
elsewhere,  but  it  may  aflect  any  of  the  larger  joints.  In  its  most  chronic  form,  m 
which  there  is  simple  distension  with  stretching  of  the  capsule  and  ligaments, 
until  the  bones  are  forced  far  away  from  each  other  and  fluctuation  can  be  telt 
in  every  direction,  it  is  known  as  hydro2}S  articuli  or  hydrarthrosis  ;  there  is 
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no  increased  vascularity ;  the  synovial  membrane  is  slightly  thickened  and 
opaque,  often  rather  yellow  in  colour  ;  the  cartilages  are  a  little  fibrillated 
and  thinned,  and  the  bones  are  lipped  to  a  certain  extent,  but  the  cavity  may 
be  large  enough  to  hold  two  or  three  pints  of  fluid.  In  some  cases  the 
synovial  membrane  is  perfectly  smooth  ;  in  most,  however,  it  is  covered  with 
rough  shaggy  growths,  containing  nodules  of  cartilage,  and  sometimes  the 
interior  resembles  a  coarse  sheep-skin  mat  rather  than  the  lining  membrane 
of  a  joint. 

This  form  of  osteo-arthritis  is  frequently  complicated  with  the  presence  of 
synovial  cysts,  which  may  originate  cle  novo  as  protrusions  of  the  lining 
membrane  of  the  joint  between  some  of  the  thicker  fasciculi,  or  maybe 
developed  from  burste.  The  most  common  is  the  one  that  protrudes  between 
the  inner  head  of  the  gastrocnemius  and  the  semi-membranosus,  and  forms 
a  swelling  on  the  inner  side  of  the  popliteal  space,  tense  and  hard  when  the 
limb  is  extended,  but  so  soft  that  it  can  scarcely  be  detected  in  flexion  ;  they 
may,  however,  develop  almost  anywhere,  at  any  weak  part  of  the  capsule, 
and  in  any  number. 

In  the  majority  of  cases  osteo-arthritis  is  polyarticular,  but  sometimes, 
especially  where  the  hip  is  concerned,  it  remains  limited,  or  almost  limited 
to  one  joint  for  years.    The  bone  is  the  part  chiefly  affected  ;  the  ligaments, 
waste  and  the  capsule  becomes  rigid  ;  but  these  changes  are  very  slight  in 
comparison.    The  neck  of  the  femur  may  be  completely  absorbed  ;  the  head 
replaced  by  a  growth  of  bone  springing  from  just  above  the  lesser  trochanter ;  \ 
lips  and  processes  thrown  out  to  such  an  extent  that  movement  is  almost 
impossible,  and  the  acetabulum  enlarged  to  twice  its  natural  size.  The 
limb  is  wasted,  shortened,  and  so  stiff  that  it  can  scarcely  be  bent  at  the  hip 
at  all ;  it  is  the  seat  of  a  constant  wearing  pain  ;  when  any  attempt  is  made 
to  use  the  joint  the  grating  can  often  be  heard  some  distance  away  ;  and  the 
lameness  may  be  so  extreme  as  to  disable  the  patient.    This  particular; 
variety  is  most  common  in  old  age  (whence  its  name,  malum  coxa  senile) 
but  it  sometimes  occurs  in  young  subjects  after  a  severe  fall  upon  the  tro- 
chanter, and  then  is  exceedingly  rapid.    I  have  known  it  already  far  advanced  i 
as  early  as  nineteen ;  the  limb  within  a  twelvemonth  of  the  accident  had  '\ 
become  atrophied  until  it  was  scarcely  half  the  circumference  of  its  fellow  ;  | 
it  was  an  inch  and  a  half  shorter,  and  was  everted  and  fixed  to  such  an  | 
extent  that  it  could  scarcely  be  moved  ;  and  all  this  had  taken  place  without 
any  definite  family  history  of  gout  or  rheumatism,  or  any  evidence  of  such  m 
affection  in  the  other  joints.    In  connection  with  this  particular  form  it  is  o: 
great  importance  to  note  that  the  appearance  of  the  limb  is  practically  thf 
same  as  that  of  impacted  fracture  through  the  base  of  the  neck  ;  but  i 
a  definite  history  of  gradually  increasing  disability  can  be  obtained  there 
very  little  difficulty  in  distinguishing  one  from  the  other.    Similar  changei; 
have  been  known  to  occur  in  the  case  of  the  humerus,  but  they  are  very  rarj 
in  comparison. 

Treatment. — At  the  commencement,  before  the  effusion  has  becom 
organised  and  definite  changes  have  been  produced  in  the  structure  of  th 
jomt,  the  treatment  of  osteo-arthritis  may  be  attended  with  very  satisfactor 
results.  Afterwards  little  can  be  done  beyond  trying  to  preserve  the  move: 
ment  of  the  part  as  far  as  possible  and  to  prevent  any  further  outbreak. 

The  clothing,  not  only  for  the  joint  itself,  but  for  the  whole  body,  shoul 
be  hght  but  warm  ;  cold  and  damp  are  particularly  to  be  avoided.    The  dif 
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should  be  carefully  regulated  ;  sugar,  excess  of  meat,  and  alcohol  seem 
especially  injurious,  but  in  this  respect  each  individual  must  be  a  rule  for 
himself.  The  bowels  should  be  kept  regular  ;  the  skin  should  be  m  ide  to 
act  freely ;  a  Turkish  bath  may  be  taken  every  now  and  then  ;  and,  if 
possible,  a  residence  in  a  suitable  climate  should  be  selected. 

Moist  heat,  kept  up  for  a  considerable  length  of  time  each  day,  and 
sometimes  several  times  a  day,  is  very  beneficial.  It  may  easily  be  applied 
to  most  joints  by  means  of  a  local  vapour-bath  ;  where  this  is  not  practi- 
cable, flannel,  or  spongio-piline,  wrung  out  of  water  as  hot  as  can  be  borne 
and  covered  with  oiled  silk,  may  be  tried.  Greater  effect  may  be  produced 
by  combining  this  with  counter-irritants,  especially  turpentine  and  tincture 
of  iodine.  Flying  blisters  frequently  repeated,  hot  douches,  shampooing, 
and  massage  applied  every  other  day,  are  especially  beneficial  towards  the 
end  of  the  attacks,  when  a  certain  amount  of  grating  and  creaking  can  be 
felt,  and  the  muscles  are  beginning  to  waste.  Galvanism  may  be  used  at 
the  same  time,  and  passive  motion  should  be  carefully  and  methodically 
carried  out.  Nothing  is  so  likely  to  permanently  stiffen  a  joint  afi'ected  with 
osteo-arthritis  as  prolonged  rest. 

Iron  and  quinine  are  very  often  required,  as  in  many  cases  the  health 
fails  to  a  very  serious  extent ;  sometimes  arsenic  agrees  exceedingly  well,  the 
appetite  returning  and  the  strength  improving  almost  at  once.  Iodide  of 
potash  seems  to  have  little  real  influence,  and  is  sometimes  injurious  from 
the  depression  it  causes.  Alkalies  and  colchicum  may  be  tried,  especially  if 
there  is  a  strong  tendency  to  gout,  but  otherwise  they  are  of  little  avail ; 
and  the  same  may  be  said  of  salicylate  of  soda  :  sometimes  it  is  beneficial 
just  at  first,  but  this  does  not  last  long. 

Constitutional  treatment,  in  short,  can  do  little  more  than  maintain  the 
general  nutrition  and  check  the  tendency  to  recurrence. 

When  the  effusion  in  the  joint  is  excessive  in  amount,  an  attempt  may 
be  made  to  reduce  it  by  means  of  counter-irritation  and  pressure.  If  this 
fails,  aspiration  may  be  tried,  or  the  injection  of  tincture  of  iodine,  diluted 
with  equal  parts  of  water.  Every  precaution  must  of  course  be  adopted  to 
avoid  getting  too  severe  a  reaction  ;  the  limb  must  be  kept  upon  a  splint, 
well  raised  and  bandaged,  and  an  ice-bag  must  be  laid  over  the  joint.  More 
frequently  the  reaction  either  is  not  sufficient  to  excite  absorption,  or  fails 
altogether ;  the  synovial  membrane  seems  entirely  callous.  In  such  a  case 
as  this,  if  tlie  patient  is  young,  requiring  to  lead  an  active  life,  and  is 
incapacitated  by  the  condition  of  the  joint,  it  may  be  laid  open  freely  (under 
proper  precautions),  some  of  the  redundant  synovial  tissue  excised,  the  rest 
scraped  out  to  a  certain  extent,  and  then,  after  the  haemorrhage  has  been 
stopped,  it  may  be  drained  thoroughly,  well  packed,  and  placed  upon  a 
splint,  as  after  the  operation  of  arthrectomy.  The  measure  is  a  severe  one, 
and  should  not  be  adopted  unless  the  patient  is  in  a  perfect  state  of  health, 
but  it  has  been  followed  by  conspicuous  success. 

Outlying  cysts  and  diverticula  are  to  be  treated  on  the  same  principles. 
It  if5  impossible  in  the  majority  of  cases  to  'prove  that  they  do  not  com- 
municate with  the  joint,  and  accordingly  they  must  always  be  given  the 
benefit  of  the  doubt.  Sometimes,  but  very  rarely,  they  are  absorbed  under 
the  influence  of  counter-irritants,  and  cause  no  further  trouble.  More 
frequently  they  can  be  prevented  from  increasmg  by  means  of  suitably 
arranged  pressure.    If  this  fails,  aspiration  may  be  tried  first ;  but,  if  in 
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spite  of  this,  the  cyst  persistently  enlarges,  causing  a  serious  degree  of 
weakening,  and  practically  disabling  the  patient,  it  should  be  excised.  I 
have  performed  this  operation  on  several  occasions  at  the  knee,  removing 
the  bursa  which  projects  between  the  inner  head  of  the  gastrocnemius  and 
the  semi-membranosus,  and  stitching  up  the  neck  of  the  communication 
with  catgut,  and  the  result  has  been  very  satisfactory.  Unfortunately,  in 
many  of  the  cases  in  which  cysts  form,  the  disease  is  so  extensive  that  this 
is  practically  out  of  the  question. 


Charcot's  Disease 

The  most  peculiar  form  of  osteo-arthritis  is  that  which  occurs  in  associa- 
tion with  affections  of  the  nervous  system,  especially  locomotor  ataxy,  and 
which  is  known  as  Charcot's  disease,  from  the  physician  who  first  described 
it.  So  far  as  their  general  features  are  concerned,  the  pathological  changes 
are  of  the  same  description  as  those  that  occur  in  other  forms  of  osteo- 


Fig.  '2a0. — !Shouldex--joint  from  a  case  of  Charcot's  disease. 


arthritis,  but  the  rapidity  with  which  they  set  in,  the  extent  to  which  the 
destruction  is  carried,  and  the  entire  absence  of  pain  (at  any  rate,  in  the  vast 
majority  of  the  cases  recorded)  stamp  it  at  once  as  something  that  must  , 
stand  by  itself.    What  relation  it  bears  to  the  ataxy  is  an  entirely  different  d 
question.    When  it  occurs  (and  it  is  only  present  in  a  relatively  small  pro  J 
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portion)  it  usually  breaks  out  at  an  early  period  of  the  disease,  when  the 
first  signs  are  scarcely  marked  ;  and  I  have  known  a  typical  example  of  it  in 
a  patient  in  whom  at  the  time  the  closest  investigation  did  not  reveal  any- 
thing but  local  anaesthesia.  Similar  affections  have  been  met  with  in  other 
diseases  and  injuries  of  the  nervous  system,  though  much  more  rarely.  It 
has  been  recorded  in  hemiplegia,,  in  paraplegia  from  Pott's  disease,  in  polio- 
myelitis, and  in  two  instances,  at  least,  in  wounds  of  the  spinal  cord ;  and 
osseous  anchylosis  of  the  finger-joints  has  been  known  to  follow  section  of  the 
nerves  of  the  forearm.  It  is  not  at  all  improbable  that  it  is  really  associated 
with  the  changes  in  the  peripheral  nerves  rather  than  with  any  special 
disease  of  the  central  nervous  system,  though,  of  course,  if  it  occurs  in  con- 
nection with  the  one,  it  may  also  occur  in  connection  with  the  other. 

"Whether,  again,  it  should  be  regarded  as  a  special  disease,  caused  by 
impairment  of  nerve-influence,  or  merely  as  rheumatic  gout,  occurring  in  a 
joint  which  has  lost  all  sensation  (so  far  as  pain  is  concerned),  and  which, 
therefore,  is  very  likely  to  be  subjected  to  the  most  injurious  degrees  of 
violence,  is  also  an  open  question.  Pain  is  present,  it  is  true,  and  is  very 
acute  in  a  small  minority  of  cases,  but,  as  a  rule,  it  is  soon  followed  by  anaes- 
thesia ;  and  even  when  it  does  occur  it  does  not  appear  to  bear  the  same 
relation  to  the  severity  of  the  inflammation  that  might  be  expected,  judging 
from  what  is  usual  in  other  forms  of  arthritis  ;  it  seems  something  altogether 
peculiar,  dependent  upon  the  changes  taking  place  in  the  nerves  themselves, 
rather  than  upon  the  degree  of  tension  in  the  tissues  of  the  joint.  Too  much 
reliance,  therefore,  must  not  be  placed  upon  that.  It  is  more  important, 
however,  that  this  disease  has  been  known  to  occur  in  patients  while  they  were 
confined  to  bed.  That  walking  about  upon  a  knee-joint,  devoid  of  all  sen- 
sation, in  which  the  ligaments  have  given  way  and  the  bones  are  so  soft  that 
they  would  literally  be  ground  down  by  the  least  pressure,  would  produce 
very  extensive  changes,  similar  in  many  respects  to  those  actually  met  with, 
may  be  admitted  at  once ;  but 
if  it  can  be  clearly  established 
that  the  same  effect  follows 
sometimes  when  the  joint  is 
kept  practically  at  rest,  the  ' ' 
theory  that  the  destruction 
is  due  to  the  injury,  as  in 
the  case  of  perforating  ulcer,  fi^^^'"' ' 

must  break  down.   The  ana-  '  ■  ^  ^^-^ 

logy  between  the  two  cases  p^^.^  231. -Fingers  of  the  same  patient. 

is  very  distant ;  perforating 

ulcer  nearly  always  gets  well  of  itself  if  the  foot  is  placed  under  favourable  con- 
ditions ;  this  form  of  joint-disease,  when  it  is  once  thoroughly  declared,  never 
attempts  anything  of  the  kind.  It  proves  nothing,  one  way  or  the  other,  that 
the  ordinary  form  of  rheumatic  gout  may  occur  in  patients  suffering  from 
locomotor  ataxy. 

The  knee-joint  is  affected  far  more  frequently  than  any  other.  Suddenly, 
almost  from  one  day  to  another,  without  warning  of  any  kind,  except, 
perhaps,  a  certain  amount  of  grating,  an  immense  sweUing  makes  its  appear- 
ance, partly  due  to  effusion  in  the  joint,  partly  to  the  oedema  of  the  surround- 
ing soft  tissues.  Sometimes  with 'this  there  is  a  certain  degree  of  fever  and 
pain,  and  the  skin  is  hot  and  red  ;  but  this  soon  subsides  and  suppuration 
very  rarely  occurs.    The  outline  of  the  bones  is  completely  lost,  the  swelling 
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is  globular,  tense  and  resistant,  scarcely  pitting  on  pressure  ;  movement  is 
attended  with  grating,  and  the  joint  is  loose,  so  that  the  articular  surfaces 
can  be  shifted  in  all  directions  ;  but  still  the  patient  can  use  it  to  a  certain 
extent,  especially  as  it  is  usually  entirely  free  from  pain.    Then,  after  a  time. 


Fio.  23'2. — Elbow-joint  from  a  case  of  Charcot's  disease. 


the  effusion  becomes  absorbed  or  organised,  the  swelling  diminishes  in  size, 
and  hard  nodules,  due  to  the  formation  of  cartilage  or  dense  fibrous  tissue  ia 
the  periarticular  tissue,  make  their  appearance.  The  articular  ends  of  the 
bones  disappear,  the  ligaments  become  softened  or  worn  away ;  crepitus,  as 


iS.  233  and  234.— Knee-joint  from  a  case  of  locomotor  ataxy  (Morrant  Baker's  case). 


two  fractured  surfaces,  is  felt  when  the  part  is  manipulated ;  movement 
1  take  place  in  any  direction  :  the  leg,  for  example,  can  be  extended  until 
lies  flat  upon  the  anterior  surface  of  the  thigh  ;  the  patient  loses  all  power, 
d  the  most  extreme  distortion  follows  (figs.  230.  231.  and  232). 
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The  pathological  changes  are  the  same  as  those  that  take  place  in 
osteo-arthritis ;  there  is  chronic  inflammation  of  all  the  tissues  of  the 
joint  with  atrophy,  only  this  is  extreme.  The  cartilages  become  fibrillated 
and  disappear ;  the  ligaments  are  softened  and  worn  away ;  the  bones  are 
affected  with  rarefying  ostitis,  so  that  spontaneous  fracture  is  not  uncommon  ; 
the  surrounding  tissues  are  filled  with  inflammatory  exudation,  which  some- 
times becomes  organised,  so  that  osteophytes  and  free  bodies  and  occa- 
sionally great  lips  of  bone  are  formed  ;  but  there  is  rarely  any  eburnation, 
and  the  ends  of  the  bones  seldom  show  that  adaptation  to  each  other  which 
is  so  common  a  feature  of  rheumatoid  arthritis ;  the  destruction  is  so  great 
that  they  are  reduced  to  two  rounded  sticks,  one  of  which  may  fit  to  some 
extent  in  a  hollow  on  the  top  of  the  other,  but  which  not  uncommonly 
simply  lie  side  by  side,  so  that  the  limb  is  shortened  by  many  inches,  and 
the  joint  is  reduced  to  the  condition  of  a  flail  (figs.  283  and  284).  In  many 
instances  the  amount  of  destruction  falls  far  short  of  this ;  but  striking  ex- 
amples have  been  recorded  in  which  the  ends  of  the  bones  have  entirely 
disappeared,  and  the  joint  been  completely  disorganised  within  six  weeks. 

Tubercular  Arthritis. 

Tubercular  infection  of  joints  gives  rise  to  a  peculiar  and  characteristic 
form  of  inflammation  which  in  all  reSpects  closely  resembles  that  caused  by 
the  presence  of  tubercle  in  other  parts  of  the  body.  It  is  much  more  com- 
mon in  children  than  in  adults,  although  it  may  occur  at  any  time  of  life 
{even  old  age  is  not  exempt) ;  it  begins  in  the  most  insidious  way  ;  sometimes 
there  is  a  distinct  history  of  mjury  ;  more  often  nothing  definite  can  be  as- 
certained ;  occasionally  every  such  cause  can  be  positively  excluded,  as  when, 
for  example,  a  child  lying  in  bed  with  caries  of  the  spine  is  found  to  have 
developed  disease  of  the  hip  ;  its  progress  is  exceedingly  slow,  and  although 
it  may  subside  at  any  time,  the  tendency  is  to  run  on  to  the  formation  of  a 
lowly  organised  granulation-tissue,  which,  as  it  spreads  wider  and  wider, 
gradually  undergoes  caseous  degeneration  in  the  centre,  breaks  down  and 
liquefies,  forming  what  is  known  as  a  caseous  abscess.  It  is  identical  with 
what  was  formerly  described  as  strumous  or  scrofulous  synovitis  and  arthritis. 
The  general  resemblance  between  the  cUnical  characters  and  the  main  patho- 
logical features  of  strumous  disease  of  joints  and  tubercular  affection  of  other 
organs  had  long  been  recognised  :  it  was  well  known  that  they  often  occurred 
together ;  that  the  same  circumstances  favoured  their  development  ;^  that 
caseous  foci  were  present  in  both  ;  and  that  in  many  cases  of  primary  joint- 
disease  the  lungs  and  other  organs  become  affected  later  with  typical  miliary 
tubercle  ;  but  it  was  not  until  the  discovery  and  cultivation  of  the  tubercle- 
bacillus  that  the  identity  was  estabHshed  and  confirmed  beyond  all  question 
by  experiment. 

The  inflammation  either  begins  in  the  synovial  membrane  or^  the  bone  : 
cartilage  and  ligament  are  probably  never  involved  first.  The  bacillus  enters 
the  body  through  the  mucous  membrane  of  the  alimentary  canal  or  of  the 
I'espiratory  tract,  rarely  through  a  wound.  Sometimes  apparently  it  is 
irrested  in  the  lymphatic  glands  and  retained  until  its  vitality  is  lost  ;  m 
3ther  instances  it  passes  through  them,  or  infects  them  one  after  the  other 
witil  it  gains  the  larger  trunks  and  enters  the  blood-stream ;  or  again  it 
aaerely  causes  a  local  inflammation,  which  is  scarcely  noticed,  so  slight  are 
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the  symptoms,  until  some  trivial  injury  wakes  it  into  life,  and  perhaps,  by 
rupturing  some  of  the  small  vessels,  forces  the  caseous  mass  at  once  into  the 
general  circulation.  In  any  case  it  is  brought  at  length  to  the  more  vascular 
parts  of  the  joint  where  the  blood-stream  is  quickest  and  where,  owing  to 
the  rapidity  of  their  growth,  the  tissues  are  least  capable  of  resisting  its 
influence. 

Even  then  its  action  may  be  averted.  If  the  dose  is  small  and  if  the  tis- 
sues are  healthy,  there  is  no  doubt  that  very  often  the  germ  is  either  destroyed 
or  encapsuled,  or  got  rid  of  in  some  other  way,  so  that  no  harm  results.  The 
younger  the  patient  and  the  younger  the  tissue  the  greater  the  danger ;  and 
if,  either  from  some  hereditary  or  acquired  cause,  the  nutrition  of  the  part 
is  feeble  ;  or  if,  from  some  recent  injury,  there  is  an  extravasation  of  blood, 
surrounded  by  a  mass  of  recently  formed  granulation-tissue,  the  bacilli  may 
continue  to  grow  and  spread  wider  and  wider,  until  at  length  a  group  of 
miliary  tubercles  is  formed,  and  caseation  sets  in.  In  children  the  synovial 
membrane  and  the  growing  portions  of  the  bone  are  involved  with  nearly 
equal  frequency,  so  that  in  them  primary  tubercular  synovitis  is  as  common, 
or  nearly  as  common,  as  tubercular  articular  ostitis  ;  in  adults,  on  the  other 
hand,  in  whom  the  bones  have  attained  their  full  development  and  have  lost 
their  embryonic  tissue,  the  former  is  much  more  common  than  the  latter. 
Injury,  although  it  is  not  essential,  must  be  regarded  as  a  very  decided  pre- 
disposing cause,  not  only  from  the  hyperemia  that  attends  it,  but  because 
the  inflammation  that  follows  lowers  the  vitality  of  the  tissues  and  renders 
them  less  capable  of  resistance.  The  same  may  be  said  of  the  exposure  to 
cold  and  wet  and  the  exhaustion,  which  are  not  unfrequently  considered  the 
starting-points  of  a  distinctly  tubercular  aftection. 

Pathological  appearances. — (a)  The  changes  that  take  place  in  the 
synovial  membrane  are  the  same,  whether  the  inflammation  begins  in  it  or 
spreads  to  it  from  the  bone,  although  of  course  in  the  latter  they  make  their 
appearance  later  and  are  to  a  certain  extent  masked  by  the  rest. 

The  softer  and  more  vascular  parts,  such  for  example  as  the  folds  in  the 
interior  of  the  knee-joint,  are  affected  first.  The  endothehum  is  detached  ; 
the  surface  loses  its  glistening  appearance  ;  the  areolar  tissue  becomes  soft 
and  melts  away ;  lymph  pours  through  the  walls  of  the  vessels  and  the  exu- 
dation increases,  until  at  length  the  membrane  is  replaced  by  a  soft  gelatinous 
pinkish-grey  mass  of  granulation-tissue  many  times  as  thick,  and  very  ill 
suppHed  with  blood.  In  this,  typical  miliary  tubercles  may  be  found  here 
and  there,  and,  though  often  only  after  a  long  search,  tubercle-baciUi.  As 
the  exudation  becomes  more  abundant  it  forces  its  way  between  the  surround- 
ing structures  in  all  directions.  It  grows  into  the  cavity  until  this  is  nearly 
obhterated  ;  it  spreads  on  the  surface  of  the  cartilages,  eating  them  out  in 
little  circular  pits,  until  the  bone  beneath  is  exposed,  to  be  attacked  in  turn  ; 
and  it  works  its  way  through  the  capsule,  and  spreads  in  the  loose  tissue 
around,  until  the  shape  of  the  synovial  sac  is  entirely  lost,  and  the  swelhng 
is  perfectly  uniform  in  outline  and  consistence.  In  some  cases  the  joint  is 
surrounded  by  a  mass  of  this  gelatinous  tissue  upwards  of  a.n  inch  and  a  half 
in  thickness. 

As  time  passes  further  changes  make  their  appearance.  The  fluid  in  the 
interior  loses  its  synovial  character,  and  becomes  more  and  more  turbid  until 
at  length  it  resembles  pus.  The  dense  fibrous  tissue  of  the  capsule  and  liga- 
ments becomes  infiltrated  with  the  growth  and  softened,  so  that  the  ends  of 


[TUBEECULAR  ARTHRITIS 


651 


the  bones  are  no  longer  held  together,  and  displacement  follows.  Caseation 
occurs  in  the  thickness  of  the  granulation-tissue  ;  and  finally  liquefaction  takes 
place.  Sometimes  the  abscess,  as  it  is  usually  called,  points  on  the  exterior 
and  bursts,  leaving  a  sinus  guarded  at  the  orifice  by  a  mass  of  pale,  flabby 
granulations,  and  leading  down  into  the  thickness  of  the  gelatinous  tissue  ; 
sometimes  it  opens  into  the  joint  as  well,  and  after  a  while  suppurative 
arthritis  is  added  to  the  rest. 

(6)  When  the  inflammation  begins  in  the  bone,  the  pathological  appear- 
ances are  somewhat  different.  It  may  start  in  the  epiphysis  or  on  the  articular 
surface  of  the  diaphysis  (fig.  235)  ;  but  invariably  it  attacks  the  part  where 
growth  is  most  rapid  and  the  blood-supply  most  active.  Sometimes  the 
onset  is  very  insidious  :  one  or  two  hyperai'mic  spots  make  their  appearance 
by  the  side  of  the  epiphysial  cartilage ;  rarefying  ostitis  sets  in  ;  masses  of 
fungating  granulations  are  formed ;  and  the  bony  trabeculfe  are  absorbed, 
until,  if  the  disease  spreads  laterally,  the  epiphysis  may  be  completely  de- 


Fig.  235.  —  Femur,  showing  tlie 
eonunencement  of  tubercular 
disease  under  the  neck  of  the 
bone  on  the  upper  surface  of  dia- 
phj'sis. 


Fig.  236. — Tibia,  showing  tubercular 
disease  advancing  from  the  epiphysial 
line,  round  the  edge  of  the  epiphysis  to 
the  under-surface  of  the  articular  car- 
tilage, which  it  is  gradually  eroding. 


tached  from  the  shaft.  More  often  it  spreads  towards  the  articular  surface 
and  gradually  works  its  way  until  it  reaches  the  cartilage  that  covers  the 
end  of  the  bone  (fig.  236).  "in  a  little  while  this  is  either  absorbed,  eaten 
away  from  beneath,  or  detached  in  great  flakes,  and  then  the  granulations 
sprout  into  the  synovial  cavity,  infecting  the  surface  all  the  more  rapidly 
because  of  the  previous  irritation.  Caseation,  as  a  rule,  follows  sooner  or 
later,  and  then  liquefaction  ;  sometimes,  however,  they  never  occur,  and 
large  portions  of  bone  or  even  whole  bones  are  removed  and  replaced  by  sott 
granulations  without  any  abscess  ever  being  formed. 

In  other  cases  the  inflammation  is  more  acute  ;  sequestra  of  a  peculiar 
conical  shape  are  formed,  the  base  covered  with  articular  cartilage,  the  apex 
lying  near  the  centre  of  the  epiphysis  ;  suppuration  occurs  at  an  early  period, 
and  destructive  arthritis  is  soon  added  to  the  rest.  Probably,  as  has  been 
pointed  out  by  Koenig,  these  cases  are  due  to  emboHsm  ;  a  mass  of  tubercu- 
lous material  is  set  free  from  some  distant  focus  and  carried  into  one  of  the 
nutrient  branches  until  it  becomes  impacted,  and  the  whole  area  supphed  by 
that  vessel  perishes  (fig.  237). 
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In  the  later  stages,  and  after  suppuration  has  set  in,  the  result  is  much 
the  same,  wherever  the  disease  commenced.  The  articular  cartilages  are 
removed  by  sloughing  or  absorption  ;  the  bones  are  exposed,  eroded  and 
carious  ;  necrosed  fragments  are  present  here  and  there  in  the  pus  that  sur- 
rounds them ;  the  ligaments  are  destroyed,  so  that  displacement  or  even 
dislocation  is  allowed ;  and  the  synovial  membrane,  the  capsule,  and  the 
peri- articular  tissues  are  converted  into  a  soft  gelatinous  mass,  in  which  a 
few  fibres  can  still  be  found  mixed  with  caseous  debris  and  pus. 

Repair. — Repair  and  organisation  of  the  exudation  are  possible  at  every 
stage,  and  it  rarely  happens,  even  in  the  worst  cases,  that  no  trace  is  to  be 
found,  (a)  Before  caseation  has  taken  place  recovery  may  be  almost  perfect ; 
the  tubercular  masses  are  either  absorbed  or  encapsuled  ;  dense  fibrous 
tissue,  or,  if  they  lie  in  the  bone,  a  ring  of  sclerosis  forms  around  them,  and, 
unless  roused  into  activity  again  by  injury  or  some  other  accidental  cause, 
they  may  remain  quiet  for  the  rest  of  life,  and  gradually  undergo  degeneration, 
leaving  merely  a  little  stiffness  or  weakness  behind. 

If,  however,  the  disease  is  more  widely  spread — if,  for  example,  the  whole 
of  the  synovial  membrane  is  involved,  or  part  of  the  bone  has  undergone 
necrosis — such  perfect  repair  can  scarcely  take  place,  though,  still,  if  the 
health  improves  and  the  tissues  are  better  nourished  and  better  able  to  resist 
infection,  the  joint  may  be  saved,  stiffened  to  a  certain  extent  from  the 
masses  of  fibrous  tissue  formed  around  and  inside  it.  Such  cases  are  not 
uncommon  in  children.  It  is  well  known  that  the  tuberculous  tendency, 
when  the  joints  are  concerned,  is  of  limited  duration.  As  puberty  is  reached 
and  the  period  of  active  growth  gives  way  to  that  of  mature  organisation, 
the  tissues  lose  their  susceptibility  to  its  influence,  and  the  inflammatory 
process  comes  to  an  end,  repair  setting  in  sometimes  almost  suddenly.  It  is 
by  no  means  unusual  to  meet  with  adults,  apparently  strong  and  healthy 
themselves,  yet  bearing  very  manifest  traces  of  extensive  disease  from  which 
they  suffered  in  childhood. 

(6)  Even  when  caseation  has  occurred  and  the  centre  of  the  mass  has 
undergone  hquefaction,  so  that  a  large  cold  abscess  is  formed,  repair  is  still 
possible  to  a  certain  extent.  The  abscess  is  bounded  by  a  layer  of  granula- 
tion-tissue thrown  out  by  the  surrounding  structures,  which  are  constantly 
striving  to  protect  themselves  against  the  invading  tubercles.  Sometimes 
these  cease  to  extend ;  the  liquid  portion  of  the  mass  is  slowly  absorbed  ;  the 
residue  becomes  encapsuled,  perhaps  calcified  ;  the  surrounding  granulation- 
tissue  grows  hard,  dense,  and  fibroid,  and  the  disease  comes  to  an  end ;  but 
the  chances  of  this  are  much  more  remote. 

(c)  If  suppurative  arthritis  follows,  recovery  without  anchylosis  is  prac- 
tically out  of  the  question  :  generally  it  is  osseous ;  the  cartilages  are  de- 
stroyed, the  granulations  that  spring  from  the  ends  of  the  bones  gradually 
obhterate  the  synovial  cavity  and  are  converted  into  bone.  Sometimes, 
however,  it  remains  fibrous,  and  a  certain  though  very  limited  degree  of 
mobility  is  allowed.  The  rest  of  the  Hmb  in  these  cases  usually  suffers 
very  severely ;  the  growth  is  checked,  the  muscles  are  wasted,  the  skin  is 
riddled  with  sinuses  or  disfigured  by  deep  sunken  cicatrices;  residual 
abscesses  occur  from  time  to  time  in  the  old  scar-tissue,  and  often  there 
IS  great  deformity  from  the  displacement  or  dislocation  of  the  ends  of 
the  bones. 

Hectic  and  amyloid  degeneration  may  occur  as  complications  at  a  later 
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period,  brought  on  by  the  profuse  and  continuous  suppuration.  Phthisis  is 
rare,  but  tubercular  meningitis  is  not  at  all  uncommon.  It  may  occur  at 
any  period  of  the  disease,  but  in  the  majority  of  cases  it  breaks  out  either  at 
the  commencement  of  suppuration  or  when  the  caseous  foci  and  the  granula- 
tions surrounding  them  are  disturbed  by  some  accidental  violence,  such  as 
over-exertion,  or  by  operation.  The  frequency  of  its  occurrence  is  one  of  the 
main  arguments  for  the  free  and  early  removal  of  the  caseous  mass,  even  if 
it  involves  excision,  as  it  nearly  always  does  in  the  case  of  the  hip. 

Symptoms. — Pain,  heat,  and  swelling  are  always  present,  although  they 
vary  very  much  in  degree  ;  the  skin  is  never  red,  unless  suppuration  has 
taken  place  ;  on  the  contrary,  owing  to  the  way  in  which  it  is  stretched  by  the 
exudation  beneath,  it  is  not  unfrequently  peculiarly  white  and  marked  with 
enlarged  cutaneous  veins — whence  the  name,  tumor  albiis  or  white  swelling 
often  given  to  this  form  of  joint-disease. 

The  pain  is  very  variable.  When  the  inflammation  begins  in  the  bone, 
it  is  often  an  early  symptom,  and,  like  all  bone  pain,  is  worse  at  night  and 
after  exertion.  Moreover,  under  these  conditions,  starting-pains  soon  make 
their  appearance,  and  the  bone  is  often  exceedingly  tender  on  pressure.  On 
the  other  hand,  in  tubercular  synovitis,  it  may  be  entirely  wanting,  and  the 
joint  may  attain  a  very  considerable  size,  and  even  displacement  occur  from 
softening  of  the  ligaments,  without  there  ever  having  been  more  than  a 
transient  complaint. 

Increased  temperature  is  much  more  constant,  although  tlie  rise  may  be 
very  slight,  and,  especially  in  the  case  of  a  deeply-buried  joint  such  as  the 
hip,  very  difficult  to  estimate.  Great  care  must  be  taken  in  examining  the 
two  hmbs  that  exactly  the  same  spots  are  compared,  that  they  are  both 
exposed  the  same  length  of  time,  and  that  one  has  not  been  unduly 
manipulated. 

The  character  and  situation  of  the  swelling  are  most  important.  In 
tubercular  synovitis  it  causes  a  soft  uniform  enlargement  of  all  the  super- 
ficial parts,  so  that  the  bony  prominences  are  concealed  and  the  outline  of 
the  limb  is  even  and  rounded.  In  the  knee  there  is  at  first  merely  a  slight 
fulness  on  either  side  of  the  ligamentum  patella; ;  then  the  hollows  by  the 
side  of  the  patella  are  filled  up,  and  the  subcrural  pouch  is  converted  into  a 
soft  rounded  mass,  which  stands  out  all  the  more  prominently  from  the 
wasting  of  the  quadriceps  above.  In  the  elbow,  the  swelling  shows  itself 
first  on  either  side  of  the  triceps  tendon,  and  in  the  ankle  by  the  tendo 
AchiUis.  In  the  hip  it  is  much  more  difficult  to  estimate,  but  by  flexing  and 
abducting  the  thigh  as  far  as  the  patient  will  allow,  the  hollow  of  Scarpa's 
triangle  can  be  mapped  out  distinctly  and  the  least  elevation  detected. 
There  is  no  increase  in  the  amoimt  of  fluid  ;  the  swelling  is  soft,  elastic, 
perfectly  uniform  in  consistence,  and  conceals  every  bony  projection  and 
every  prominent  ligament  and  tendon. 

In  articular  ostitis,  on  the  other  hand,  at  least  in  the  early  period  before 
the  joint-cavity  is  involved,  the  shape  is  much  less  uniform.  The  swelling 
does  not  follow  the  outline  of  the  synovial  sac  ;  it  spreads  up  over  the 
periosteal  surface  of  one  of  the  bones  ;  and  very  often  it  is  limited  or  nearly 
so  to  one  side  of  the  joint ;  moreover,  it  is  firmer  and  more  uneven  in  con- 
sistence, and  not  unfrequently  it  is  exceedingly  tender. 

Impairment  of  the  function  of  the  part  is  one  of  the  earliest  signs.  The 
range  of  movement  is  restricted,'  leading  in  the  lower  extremity  to  lameness. 
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Flexion  is  more  free  than  extension,  but  neither  is  allowed  to  its  full  limit ; 
and  as  the  disease  advances  this  becomes  much  more  marked.  The  posi- 
tion of  the  limb  is  altered  ;  the  hip  is  flexed  and  adducted  ;  the  knee  flexed 
and  rotated  out ;  the  ankle  more  or  less  extended ;  and,  especially  in  the 
case  of  the  two  former,  this  movement  may  in  the  later  stages  of  the 
disease  be  carried  to  its  utmost  limits.  At  first,  the  flexed  position  is 
assumed  voluntarily  as  that  which  gives  the  greatest  ease  ;  but  afterwards 
it  is  kept  up  and  exaggerated  by  the  spasmodic  contraction  of  the  flexor 
muscles ;  and  ultimately,  when  the  ligaments  are  softened  and  the  articular 
surfaces  worn  away,  it  ends,  if  left  to  itself,  in  pathological  displacement  and 
dislocation. 

Muscular  toasting  or  loss  of  tone  is  rarely  absent.  Usually  it  affects  the 
extensors ;  thus  the  flattening  of  the  buttock  is  one  of  the  earliest,  and, 
because  it  cannot  be  imitated,  one  of  the  most  valuable  signs  of  hip-disease  ; 
but  it  may  involve  all  the  muscles  of  the  limb,  so  as  to  cause  a  diminution 
in  the  general  circumference.  In  the  shoulder,  the  deltoid  and  supra- 
spinatus  suffer  first ;  in  the  knee,  the  quadriceps ;  and  in  the  ankle,  the 
muscles  of  the  calf. 

The  constitutional  symptoms  at  the  beginning  are  very  insignificant. 
Later,  when  starting-pains  make  their  appearance,  and  when  the  synovial 
swelling  increases  in  size,  there  is  a  certain  degree  of  fever,  especially  of  an 
evening,  the  appetite  fails,  and  health  and  strength  begin  to  give  way.  If 
the  case  is  left  to  itself,  and  abscesses  are  allowed  to  form  and  break,  the 
downward  progress  becomes  more  and  more  rapid.  The  patient  is  worn  out 
by  the  constant  pain  and  want  of  sleep ;  there  is  a  continuous  and  often 
.  profuse  discharge  of  pus  from  the  sinuses  round  the  joint ;  the  temperature 
is  constantly  above  normal ;  night-sweats  set  in  in  a  very  large  proportion 
ol  cases ;  and  the  patient  sinks  from  hectic  or  amyloid  disease,  or  else  tuber- 
cular deposits  make  their  appearance  in  other  organs. 

Diagnosis.— The  diagnosis  of  tubercular  arthritis  in  the  early  stages  of 
the  disease  is  often  a  matter  of  the  greatest  difficulty  ;  the  sweUing  may  be 
of  the  most  insignificant  character ;  the  pain  very  doubtful  (and  especially 
ni  the  case  of  children  often  stigmatised  as  merely  growing-pain) ;  and  the 
temperature  scarcely  raised ;  but  these  symptoms  and  muscular  wasting  very 
rarely  fail  altogether.  It  is  distinguished  from  all  other  forms  of  arthritis  by 
the  peculiar  insidiousness  of  its  attack  and  by  its  obstmate  tendency.  It  is 
much  more  common  in  the  young  than  in  the  old,  but  it  may  appear  at 
any  period.  Even  when  it  starts  from  an  injury,  it  does  not,  like  ordinary 
traumatic  synovitis,  follow  at  once;  it  may  be  months  before  anything 
definite  is  found ;  and  it  very  rarely  happens  that  it  is  possible  to  assign 
even  an  approximate  date  for  its  commencement.  If  other  symptoms  of 
scrofula  are  present  (chronic  glandular  enlargement  for  example,  obstinate 
pulmonary  or  nasal  catarrh,  or  persistent  dermatitis),  the  probabihty  is  no 
doubt  very  much  greater  ;  and  the  same  may  be  said  when  either  there  is  a 
distinct  family  history  of  tuberculosis,  or  when  the  aspect  of  the  patient  is 
such  as  to  suggest  the  peculiar  diathesis  that  predisposes  to  it ;  but,  beyond 
all  question,  tubercular  arthritis  (though  of  course,  unless  it  is  due  to  a 
wound  it  must  be  a  secondary  affection,  spreading  from  some  other  part  of 
the  body)  may  occur  in  the  absence  of  any  other  sign  of  such  a  disease,  and 
witiiout  any  manifest  predisposition  to  it. 

Prognosis.— Many  things  have  to  be  taken  into  consideration  in  the 
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prognosis  of  tubercular  arthritis.  The  family  history,  the  evidence  of  a 
special  diathesis,  and  particularly  the  presence  of  any  other  scrofulous  or 
tubercular  affection  are  of  very  great  importance.  The  more  distinct  and  well- 
defined  the  exciting  cause  the  better  :  those  cases  are  peculiarly  ill-omened 
in  which,  while  the  patient  is  confined  to  bed,  one  of  the  joints  becomes 
affected  without  its  being  possible  to  assign  a  reason.  The  period  of  the 
disease  again  is  of  very  material  influence  ;  there  is  much  better  hope  before 
caseation  has  commenced  ;  if  suppuration  has  once  occurred,  recovery  is  not 
only  more  doubtful,  and  the  tendency  to  secondary  complications  much 
greater,  but  the  prognosis,  so  far  as  the  joint  is  concerned,  is  very  decidedly 
worse  :  more  or  less  anchylosis  must  follow.  A  great  deal  depends  upon  the 
circumstances  of  the  patient,  whether  he  can  afford  the  necessary  time  and 
the  necessary  treatment.  The  statistics  drawn  from  private  practice,  and, 
as  Howard  Marsh  has  shown,  from  institutions  in  which  an  unhmited  stay 
is  allov/ed,  are  entirely  different  from  those  of  general  hospitals,  into  which 
patients  can  only  be  admitted  for  a  short  time,  until  the  severity  of  the 
immediate  symptoms  has  subsided.  Fortunately,  tuberculosis  of  joints  is  in 
most  cases  a  disease  of  early  life  :  as  puberty  approaches,  the  tendency  to 
chronic  inflammation  and  caseation  subsides  ;  and  even  though  the  disease 
has  reached  an  advanced  stage,  and  suppuration  has  occurred,  the  sinuses 
not  unfrequently  dry  up,  the  carious  bone  becomes  dense  again,  the  granu- 
lation-tissue becomes  organised,  and  the  joint  is  left  distorted,  misshapen, 
seamed  with  cicatrices,  and  permanently  anchylosed,  but  safe,  under  ail 
ordinary  conditions,  for  the  rest  of  life. 

Senile  Taherculosis 

During  adult  life  tubercular  arthritis  is  not  a  common  affection,  although 
instances  of  it  may  be  met  with  every  now  and  then,  originating  in  the 
synovial  membrane.  After  sixty  years  of  age,  Paget  has  shown  that  the 
bones,  joints,  lymphatic  glands,  testicles,  and  other  structures  which  appear 
to  be  the  seat  of  election  of  scrofula  in  the  young,  again  become  hable  to  a 
similar  affection.  In  all  probability,  this  is  due  to  a  local  tuberculosis,  in 
the  same  way  as  the  ordinary  strumous  or  scrofulous  joint-disease  of  child- 
hood ;  certainly  it  is  in  a  very  large  proportion  of  the  cases.  There  is  the 
same  insidious  beginning,  the  same  soft,  pulpy  swelling  around  the  joint, 
leading  to  the  smooth  uniform  enlargement  characteristic  of  tuberculous 
synovitis  ;  there  is  the  same  tendency  to  softening  of  the  ligaments  and 
displacement  of  the  ends  of  the  bones,  but,  as  might  be  expected  from  the 
diminished  reparative  power  of  the  tissues,  the  risk  of  suppuration  and 
destruction  is  very  much  greater.  Abscesses  form  at  an  early  period,  and 
discharge  themselves  externally,  leaving  sinuses  lined  and  covered  with  pale 
flabby  granulations  ;  the  cartilages  slough,  the  bones  become  exposed  and 
carious,  so  that  a  probe  introduced  into  one  of  the  sinuses  sinks  deeply  mto 
their  substance,  and  in  a  very  short  time,  compared  with  what  takes  place  in 
young  subjects,  the  joint  is  hopelessly  disorganised. 

Treatment.— The  general  treatment  of  tubercular  arthritis,  so  far  as  the 
early  stages  of  the  disease  are  concerned,  is  perfectly  definite.  There  is  no 
doubt  it  is  parasitic  in  its  origin,  and  everything  is  good  that  tends  to  increase 
the  resisting  power  of  the  tissues  or  check  the  growth  of  the  infection.  If 
only  sufficient  time  can  be  gained,  and  maturity  reached,  without  the  disease 
having  extended  too  far,  there  is  every  hope  of  recovery. 


Good  food,  fresh  air  (preferably  at  the  seaside),  cod-liver  oil,  iron,  quinine^ 
tonics,  &c.,  are  the  chief  hope  for  improving  the  general  nutrition.  Absolute 
rest,  until  every  trace  of  tenderness,  swelling,  and  muscular  rigidity  has 
departed,  cold,  compression,  and,  to  a  much  less  extent,  counter-irritation, 
are  the  main  local  measures.  Heat,  and  everything  that  tends,  like  use- 
or  exercise,  to  increase  the  amount  of  blood  flowing  through  the  part,  are 
positively  injurious.  The  injections  of  carbolic  acid  (which  are  strongly 
recommended  by  Hueter)  and  other  germicides  are  of  very  doubtful  value. 
If  a  sufficient  length  of  time  can  be  given  up  to  this  treatment  ;  if  the  rest  is; 
absolute,  upon  a  splint ;  and  if  the  disease  is  taken  at  a  sufficiently  early 
period,  recovery  without  loss  of  health,  and  without  stiffness  of  the  joint, 
may  be  confidently  looked  forward  to,  in  all  but  a  few  cases  in  which  th& 
constitutional  predisposition  is  overpowering. 

When  the  disease  is  farther  advanced,  especially  if  the  joint  has  had  a  fair 
trial  and  has  relapsed  ;  when  the  synovial  membrane  is  obviously  becoming 
thicker  and  more  pvilpy  in  spite  of  prolonged  rest  under  the  best  available 
circumstances ;  and  when  the  persistent  local  pain  renders  it  practically 
certain  that  there  is  a  focus  of  disease  in  one  of  the  epiphyses,  the  question 
arises  whether  it  is  not  advisable  to  treat  it  as  a  locally  malignant  disease, 
lay  the  joint  freely  open,  and  excise  the  whole  of  the  affected  part.  This; 
operation  is  known  as  arthrectomy ,  when  only  the  diseased  portions  are 
removed,  and  as  excision  when  the  articular  ends  are  formally  resected  in 
accordance  with  the  rules  laid  down  by  the  anatomy  of  the  part.  The 
former  is  practically  limited  to  the  knee  ;  in  the  hip  and  ankle  it  is- 
almost  impossible  to  expose  the  whole  synovial  surface,  and  in  the  elbow 
it  does  not  give  sufficient  mobility. 

That  arthrectomy,  where  it  is  practicable,  is  to  be  preferred  to  excision, 
is  beyond  question.  The  growth  of  the  limb  is  not  affected  ;  tubercular  foci 
may  be  scraped  out  without  interfering  with  the  epiphyses  ;  the  length  is 
not  altered ;  if  the  disease  is  removed  before  the  cartilages  are  seriously 
affected,  a  great  degree  of  movement  is  retained  ;  and  it  is  practicable  in  the 
youngest  children,  while  excision  is  not.  It  is  true  that  a  certain  amount 
of  support  is  required  afterwards  to  prevent  flexion,  but  this  is  the  case  in 
excision  as  well. 

Nor  is  there  any  doubt  that  in  advanced  disease,  where  there  is  extensive 
caries  or  necrosis,  or  where  there  are  many  sinuses  leading  down  through 
masses  of  pulpy  tissue  to  a  disorganised  joint,  excision  of  a  more  or  less 
formal  character  is  advisable,  practically  as  an  alternative  to  amputation. 

The  real  point  at  the  present  day  is  whether  arthrectomy,  or,  failing  that, 
excision,  should  be  performed  at  an  earlier  period  in  tubercular  arthritis,  as 
an  alternative  to  rest,  as  soon  as  caseation  has  made  its  appearance,  long 
before  the  abscesses  have  broken  externally,  and  the  case  has  become 
complicated  by  the  addition  of  suppurative  arthritis. 

On  the  one  hand  there  is  a  caseous  focus  with  the  prospect  of  liquefaction, 
possibly  ending  in  suppurative  arthritis  or  general  tuberculosis,  possibly,  after 
protracted  treatment,  becoming  absorbed  as  the  patient  gets  older,  but- 
leaving  the  limb  withered,  shortened,  wasted,  perhaps  seamed  with  cicatrices, 
and  more  or  less  anchylosed. 

On  th-?  other  we  have  an  operation  which  may  shorten  and  impair  the 
growth  of  the  limb,  but  which  should,  if  successful,  allow  the  patient  to  get 
about  within  two  or  three  weeks,  or  months  at  the  most,  and  render  him 
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Tee  for  the  rest  of  life  from  the  danger  of  tubercular  infection.  At  the  same 
ime,  it  must  be  admitted  that  there  is  a  certain,  though  slight,  risk  ;  that 
here  is  some  danger  of  septic  arthritis ;  and  that  there  is  a  possibihty  of 
ome  of  the  caseous  material  being  driven  into  the  circulation  during  the 
curse  of  the  operation,  and  causing  thereby  the  very  ill  it  is  intended  to 
,void.  That  this  is  not  imaginary  is  proved  by  the  fact  that  at  least  ten  per 
ent.  of  the  deaths  after  operations  of  this  land  are  due  to  acute  miliary 
uberculosis. 

At  present  the  evidence  is  not  sufficient  to  settle  the  question  one  way 
)r  the  other.  Probably  if  the  treatment  were  begun  sufficiently  early  and 
carried  out  sufficiently  thoroughly,  and  for  a  proper  length  of  time,  it  would 
lot  arise  at  all.  Unhappily  in  the  majority  of  patients  that  apply  to  hospitals 
he  disease  is  far  advanced  and  is  months  old  already. 

Rest  must  certainly  be  tried  thoroughly  first.  Whether,  if  it  has  failed 
nee,  it  should  be  repeated,  in  the  hope  that  the  patient  will  be  able  to  live 
own  the  bacillus,  must  depend  to  a  great  extent  upon  the  joint  involved 
nd  the  condition  of  life.  In  the  case  of  the  hip,  for  example,  unless  two  or 
hree  years  can  be  given  up  absolutely,  under  the  best  conditions,  the  treat- 
Qent  must  not  be  blamed  for  the  result.  Operation  is  certainly  advisable 
^here,  as  in  the  case  of  the  Imee,  and  sometimes  the  ankle,  it  is  possible  to 
lear  out  a  caseous  focus  from  the  interior  of  the  bone,  without  the  articula- 
ion  being  seriously  involved  ;  and  there  is  no  doubt  that  the  results,  so  far 
s  the  healing  of  the  wound  is  concerned  (primary  intention  is  absolutely 
ecessary)  have  improved  immensely  with  greater  experience  as  to  what  h 
equired ;  but  it  has  not  yet  been  proved  that  the  ultimate  results  of  more 
xtensive  operations,  especially  in  the  case  of  the  hip-joint,  are  very  far 
uperior,  either  as  regards  mortality  or  utility,  to  those  of  the  expectant 
Ian,  and  although  it  is  admitted  that  they  are  necessary  in  many  cases, 
hey  cannot  be  recommended  for  general  adoption. 

Cold  abscesses  may  be  drained,  or,  if  they  are  moderate  in  size,  treated  in 
he  way  recommended  by  Barker.  The  fluid  is  drawn  off  with  a  hollow 
leedle  and  an  emulsion  of  iodoform  in  glycerine  thrown  in  ;  this  by  virtue  of 
is  high  specific  gravity,  sinks  into  the  deepest  part  of  the  tuberculous  cavities 
nd  even  penetrates  through  the  thick  deposit  of  caseous  matter.  Others 
ave  employed  a  five  per  cent,  solution  of  the  same  drug  in  ether  ;  but 
are  must  be  taken,  if  the  abscess  is  of  any  size,  not  to  cause  iodoform- 
oisoning. 

Relapses  are  of  common  occurrence,  whether  tubercular  arthritis  is  treated 
y  prolonged  rest  or  by  operation.  Some  of  these  are  true  relapses,  due  to 
he  death  or  removal  of  the  tubercle-bacilli  having  been  incomplete,  and  to  the 
onditions  that  favour  their  growth  having  suddenly  been  revived  :  a  sprain, 
ar  example,  causing  slight  hyperaemia,  may  wake  into  activity  again  the 
erms  that  are  lying  latent  in  an  old  tubercular  joint ;  but  not  improbably, 
specially  when  they  take  the  form  of  residual  abscesses,  many  of  these  are 
merely  due  to  the  imperfectly  nourished  scar-tissue  breaking  down  from  some 
ccidental  cause,  and  do  not  imply  a  return  of  the  specific  disorder. 

Arthrectomy,— By  this  is  understood  the  complete  removal  of  all  the 
iseased  structures  from  a  joint  without  interfering  more  than  is  absolutely 
necessary  with  the  growth  or  the  length  of  the  limb.  Practically  it  is 
imited  to  tubercular  disease  of  the  knee-joint,  though  in  exceptional  cases  it 
liay  be  performed  upon  the  hip  or  ankle.    As  the  amount  of  movement 
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retained  afterwards  is  in  most  cases  limited  (it  depends  of  course  upon  the  ex- 
tent of  the  disease)  it  cannot  compare  with  excision  of  the  elbow  or  shoulder. 

The  line  of  incision  varies  with  the  locality  of  the  disease.  Where  there 
is  a  distinct  enlargement  of  one  of  the  condyles,  without  the  synovial  mem- 
brane being  much  thickened,  a  longitudinal  incision  down  the  side  of  the 
joint  is  sufficient.  If,  on  the  other  hand,  the  mischief  is  more  extensive,  the 
whole  of  the  interior  of  the  articulation  must  be  thoroughly  exposed.  This 
may  be  done  either  by  a  transverse  incision  across  the  patella,  the  two  frag- 
ments being  wired  together  afterwards  ;  or  better,  by  the  old-fashioned  semi- 
circular incision  for  resection,  carried  a  little  farther  down  over  the  tubercle 
of  the  tibia.  This  projection  of  bone  can  be  separated  from  the  shaft 
with  a  stout  scalpel  (it  is  part  of  the  epiphysis  and  remains  for  a  long  time 
cartilaginous),  or,  if  it  is  bony,  with  a  chisel,  and  then  turned  upwards  with 
the  patella  on  to  the  femur.  A  single  median  longitudinal  incision  dividing 
the  patella  vertically,  does  not  allow  the  sides  of  the  joint  to  be  examined  ; 
but,  if  the  disease  is  not  far  advanced,  it  is  probable  that  sufficient  space  may 
be  obtained  by  two,  one  on  each  side,  without  a  transverse  one,  and  without 
dividing  the  hgamentum  patellsB,  as  recently  practised  by  Sendler. 

As  it  is  very  important  to  prevent  oozing  after  the  operation,  Esmarch's 
bandage  is  not  used,  but  the  limb  is  raised  vertically  for  a  few  minutes  after 
Lister's  plan,  and  the  circulation  controlled  by  an  elastic  tourniquet.  Ex- 
periment has  shown  that  the  presence  of  coagula  under  these  conditions  is 
distinctly  favourable  to  the  development  of  miliary  tubercle,  and  interferes 
with  primary  union.  So  far  as  possible  the  diseased  structures  are  dissected 
out,  cutting  through  the  healthy  tissue  outside  them  :  crushing  or  bruising 
them  in  the  process  is  liable  to  force  some  of  the  caseous  debris  into  the  open 
vessels,  especially  where  the  bone  is  exposed.  The  thickened  synovial  mem- 
brane, for  example,  after  the  flap  is  reflected,  is  carefully  dissected  off  the  under 
surface,  commencing  at  the  top,  and  passing  completely  round  the  reflection 
under  the  crureus  on  to  the  surface  of  the  femur.  The  sides  are  treated  in 
the  same  way,  the  crucial  and.  posterior  Hgaments  being  thoroughly  cleaned, 
but,  if  possible,  preserved  intact.  Sometimes  a  sequestrum  is  found  and  can 
be  removed :  but,  as  a  rule,  if  the  bones  are  involved,  a  gouge  must  be  used 
to  scoop  out  the  soft  caseous  material,  and  the  infiltrated  cancellous  tissue 
around.  For  this  Barker  recommends  a  hollow  instrument  connected  by  a 
rubber  tube  with  a  receiver,  as  by  it  the  debris  can  be  washed  away  from  the 
surface  of  the  wound  at  once. 

After  the  whole  interior  has  been  thoroughly  examined,  the  bleeding  points 
are  secured  (they  can  easily  be  seen  by  relaxing  the  tourniquet  for  a  moment), 
all  oozing  stopped  by  flushing  the  wound  with  a  solution  of  iodine  or  corro- 
sive sublimate  in  water  as  hot  as  can  be  borne,  and  the  stitches  inserted,  a 
sponge  being  left  in  until  they  are  all  in  position.  The  surface  may  be  dusted 
with  iodoform,  if  it  is  not  too  extensive,  or  brushed  over  with  a  solution 
of  the  same  drug  in  ether.  It  is  believed,  though  perhaps  on  insufficient 
evidence,  that  it  has  some  special  action  on  the  tubercle-bacillus.  Kocher 
recommends,  in  the  case  of  the  shoulder,  that  the  cavity  should  be  filled  with 
iodoform-gauze,  and  left  for  three  days,  before  the  sutures  are  fastened 
up,  so  great  is  the  importance  of  preventing  extravasation  and  keepmg  the 
wound  dry. 

Drainagertubes  are  advisable,  although  their  presence  necessitates  the 
dressing  being  changed  sooner  than  may  otherwise  be  necessary.    The  joint 
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is  carefully  packed  with  an  absorbent  dry  dressing,  the  edges  of  the  wound 
not  being  covered  by  the  first  layer,  so  that  if  any  fluid  is  secreted  it  is  forced 
out  through  the  lips  at  once ;  and  then  fixed  on  a  splint  or  with  a  plaster 
bandage,  and  kept  absolutely  at  rest.  For  the  first  twenty-four  hours  it 
should  be  raised  to  the  vertical  position  if  possible,  in  order  to  check  the 
flow  of  blood  and  to  diminish  the  chance  of  oozing.  Afterwards  the  dressings 
are  changed  when  required,  but,  as  there  should  be  no  discharge,  they  may 
often  be  left  for  a  fortnight. 

A  splint  must  be  worn  afterwards  until  the  growth  of  the  limb  is  complete. 
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Disease  op  the  Hip 

Tubercular  arthritis  of  the  hip  is  much  more  common  in  children  than 
adults,  a  very  large  proportion  of  the  cases  occurring  between  five  and  ten 
years  of  age.  Usually  there  is  a  history  of  injury,  or  of  exposure  to  cold  and 
wet,  or  of  some  specific  fever,  generally  measles  ;  but  in  the  vast  majority  it 
is  impossible  to  trace  a  direct  connection. 

Pathology. — Disease  of  the  hip,  in  children,  almost  always  begins  in  the 
bone  ;  sometimes,  especially  in  older'  patients  in  whom  growth  has  nearly 
ceased,  it  commences  in  the  synovial  membrane,  but  probably  never  in  the 
Hgaments  or  cartilages.  The  appearance  of  ulceration,  so  often  described  on 
the  latter,  is  really  due  to  absorption  by  the  granulations  springing  from  the 
bone ;  and  the  hyperemia  and  softening  of  the  round  ligament  which  are 
stih  more  common,  are  accounted  for,  partly  by  the  development  of  the 
collateral  circulation,  partly  by  the  early  extension  of 
the  mflammation.  The  head  and  neck  of  the  femur 
lie  entirely  within  the  capsule,  so  that  inflammation 
involving  the  growing  part  of  the  bone  must  implicate 
the  synovial  cavity  within  a  very  short  time. 

In  a  small  proportion  of  cases  the  disease  starts 
in  the  acetabulum,  probably  in  connection  with  the 
Y-shaped  epiphysis ;  but  according  to  Wright,  in  90 
per  cent,  of  those  subjected  to  excision,  the  head  or 
neck  of  the  femur  was  the  part  first  involved.  In 
upwards  of  half,  however,  the  acetabulum  was  super- 
ificially  diseased. 

The  favourite  locality  is  on  the  imder  surface  of 
the  neck  of  the  bone,  on  the  articular  side  of  the 
diaphysis ;  probably  this  is  the  part  upon  which  strains 
fall  most  frequently,  or  it  may  be  due  to  the  fact  that 
most  of  the  vessels  enter  here.  In  some  cases,  especi- 
ally the  more  acute  ones,  there  is  a  sequestrum  such  as  might  be  caused  -by 
tubercular  embolism  (fig.  237) ;  in  others,  there  is  a  layer  of  characteristic 
Svey  granulations  spreading  quietly  along  the  growing  bone,  and  undermining 
the  epiphysis.  Sometimes  the  osseous  nucleus  of  the  head  is  almost  un- 
affected ;  sometimes  granulations  spring  up  in  it  as  well,  and  gradually  eat 
away  the  articular  cartilage  from  beneath.  The  trochanteric  epiphysis,  on 
the  other  hand,  is  very  rarely  involved. 

The  earher  changes  are  seldom  seen.    If  the  treatment  is  commenced  at 
°  u  u  2 


237.  — SGqiirstvnm  on 
under  surface  of  neck  cif 
femur. 
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once  and  carried  out  thoroughly,  the  soft  granulations  become  organised,  the 
tubercular  deposit  is  absorbed  or  encapsuled,  and  complete  restoration  takes 
place. 

As  the  disease  advances  the  synovial  membrane  becomes  thickened, 
softened,  and  vascular,  although  it  very  rarely  shows  such  complete  pulpy 

degeneration  as  it  does  in  the  knee.  The 
fluid  in  the  jomt  is  turbid,  with  flakes  of 
lymph  and  fragments  of  cartilage.  The 
firm,  fibrous  parts  of  the  capsule  are  affected 
least ;  the  soft  and  delicate  structures 
attached  to  the  posterior  intertrochanteric 
line,  and  the  loose  mass  that  fills  up  the 
cotyloid  notch,  suffer  the  most.  In  some 
cases  the  head  of  the  bone  is  completely 
separated,  almost  unchanged,  and  lies  as  a 
loose  sequestrum  in  the  interior  (fig.  238) ; 
in  others,  when  the  joint  is  opened  the 
articular  cartilage  is  hanging  in  shreds, 
loosened  and  detached  by  the  granulations 
springing  from  the  bone  beneath ;  the  osseous 
greatly  reduced  in  size  (fig.  239) ;  and  no 


Fig,  288.- 


-Separation  of  head  of  femur 
as  a  sequestrum. 


centre  is  eroded,  carious,  and 
trace  of  ligamentum  teres  can  be  found 

The  acetabulum  fares  no  better,  even  when  the  disease  is  femoral  from 
the  first :  the  disease  spreads  along  the  synovial  folds :  the  cartilage  is 
partly  eaten  away  by  the  granulations  springing  from  the  femur,  partly 
detached  by  those  growing  from  the  base  beneath  ;  the  bone  is  exposed  and 
carious;  sometimes  there  are  sequestra  here  and  there;  and  not  unfre- 

quently,  especially  in  old,  neglected  cases,  the 
cavity  is  enlarged  upwards  and  backwards  from 
the  pressure  of  the  head  of  the  bone  in  extreme 
flexion. 

The  neck  of  the  femur  may  be  shortened  by 
caries  eating  into  it  from  the  epiphysial  surface, 
but  it  usually  acts  as  a  barrier.  Sometimes, 
however,  the  disease  spreads  down  it,  gradu- 
ally absorbing  the  cancellous  tissue  in  the  in- 
terior, and  replacing  it  by  a  mass  of  caseating 
granulations,  until  at  length  the  medullary 
canal  of  the  bone  is  reached,  and  chronic  tuber- 
cular osteomyehtis  is  added  to  the  rest. 

Later,  as  the  caseous  deposit  begins  to 
liquefy  and  break   down,   the  inflammation 
spreads  from  the  capsule  to  the  periosteum  I 
covering  the  upper  part  of  the  shaft.  Caseous  ab- 1 
scesses  make  their  appearance  around  the  joint ; 
„  •    4.1,       n,  sometimes   they  occur  independently,  origi- 

dnP+L?  V  ''"'^  8-elatinous  periarticular  tissue;  sometimes  they  are 
ZlTntt  ^^f^f^f^^ion  in  the  bone  working  its  way  to  the  surface  outside 
undntt  1  "'1  '^P'*^^"-  Tlien  the  skin  and  the  tissues  around  become 
splZT  '  f'^''"'  '"^^P'^^i*^  extend  until  they  either  break  of  them- 
selves 01  are  opened  ;  and  true  suppurative  arthritis  sets  in  as  well. 


IK4 

Pig.  239.— Advanced  tubercular 
disease  of  head  of  femur,  show- 
ing the  extent  and  direction  of 
the  destruction. 
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When  this  occurs,  the  process  of  destruction  proceeds  at  a  much  more 
rapid  rate :  portions  of  the  acetabulum  undergo  necrosis ;  the  floor  is 
perforated :  large  intrapelvic  abscesses  form  ;  the  rim  is  destroyed ;  the  cup- 
shaped  cavity  is  immensely  enlarged,  especially  upwards  and  backwards, 
the  direction  in  which  it  is  subjected  to  the  pressure  of  the  femur  ;  the 
cartilages  disappear ;  the  ligaments  are  softened  and  infiltrated  to  such  an 
extent  with  the  inflammatory  exudation  that  they  no  longer  hold  the  bones 
together  ;  the  head  of  the  femur,  if  it  is  not  already  destroyed,  is  detached  ; 
the  neck  is  eaten  away  ;  and  the  upper  end  of  the  shaft,  with  the  great 
trochanter,  eroded,  softened,  and  carious,  is  forced  by  the  persistent 
muscular  contraction  through  the  upper  and  back  segment  of  the  joint, 
ploughing  its  way  out  partly  through  the  rim  of  the  acetabulum,  partly 
through  the  capsule,  until  what  remains  of  it  rests  upon  the  dorsum  of  the 
ilium,  causing  dislocation  by  destruction. 

It  must  not  be  forgotten  that,  provided  the  patient  escapes  the  dangers 
of  complications  and  intercurrent  disorders,  the  process  of  destruction  may 
come  to  an  end  at  any  time,  and  repair  gain  the  upper  hand.  Tubercular 
arthritis  is  distinctly  of  limited  duration  :  after  a  time  it  ceases  to  spread  ; 
the  granulations  become  partly  absorbed,  partly  organised  ;  the  caseous 
masses  are  encapsuled  or  discharged  externally,  often  leaving  sinuses 
behind  ;  and  anchylosis,  fibrous  or  osseous,  with  more  or  less  distortion  and 
deformity,  results. 

Symptoms. — Limpimj,  caused  by  the  rigidity  of  the  muscles  and  the 
endeavour  to  save  the  joint  as  far  as  possible,  is  the  first  symptom  noticed 
in  most  instances.  The  hip  is  never  quite  straightened  in  walking;  the 
amount  of  flexion  allowed  is  limited,  so  that  the  step  is  short,  and  very  often 
at  the  same  time  the  toes  are  turned  out  more  than  those  of  the  other  foot. 
At  first  it  is  only  present,  or  at  least  noticeable,  when  the  child  is  tired,  and 
it  may  be  painless  ;  later,  it  becomes  continuous,  and  is  attended  with  such 
suffering  that  the  child  can  hardly  rest  any  weight  upon  the  aflected  leg. 

Pain  in  the  earlier  stages  is  very  variable.  In  chronic  cases  in  particular, 
it  is  exceedingly  slight,  and  is  often  regarded  as  merely  growing-pain,  coming 
on  after  any  unusual  exertion.  In  acute  ones,  on  the  other  hand,  and  when 
the  bone  is  exposed,  it  may  be  of  the  most  intense  description,  the  patient 
sitting  grasping  the  hmb  with  both  hands  to  prevent  the  least  movement, 
and  crying  out  with  apprehension  if  anyone  approaches  the  bed.  Starting- 
pains  at  night  are  often  very  severe  when  the  cartilage  is  partly  separated 
from  the  bone  on  which  it  rests. 

The  locality  of  the  'pain  is  very  remarkable.  In  a  large  proportion  of 
cases  it  is  referred  to  the  skin  on  the  inner  side  of  the  knee-joint,  sometimes 
to  the  front,  and  it  is  not  an  unusual  thing  to  find  that  the  knee  has  been 
examined  time  after  time,  painted  with  iodine,  blistered,  and  even  placed  on 
a  splint,  while  the  real  seat  of  the  disease  has  been  entirely  overlooked.  In 
other  instances  it  is  referred  to  the  hip  itself  generally,  or  to  the  front  of  the 
thigh,  or  even  to  the  leg  ;  sometimes,  particularly  in  the  acetabular  form,  it 
is  chiefly  seated  in  the  ihac  fossa  above  Poilpart's  Hgament,  or  over  the 
tendon  of  the  adductor  longus.  The  explanation  is  to  be  found  in  the  fact 
that  pain,  caused  by  irritation  of  a  deeply  seated  branch  of  a  nerve,  is  usually 
referred  to  one  of  tiie  cutaneous  divisions,  just  as  cancer  of  the  larynx  causes 
pain  in  the  ear,  and  a  stone  at  the  neck  of  the  bladder  gives  rise  to  an 
intense  cutting  sensation  at  the  end  of  the  prepuce.    The  cutaneous  division 
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of  the  obturator  is  the  one  most  often  selected,  because  of  the  pecuUar  dis- 
tribution of  that  nerve  to  the  inside  of  the  hip-joint  and  to  the  Hgamentum 
teres  ;  but  it  may  be  referred  to  the  middle  or  internal  cutaneous  of  the 
anterior  crural,  and  even  to  the  long  saphenous  and  the  branches  of  the 
sciatic  plexus.  There  does  not  appear  to  be  any  constant  relation  between 
the  seat  of  pain  and  the  extent  or  position  of  the  disease,  though  when  it  is 
severe,  especially  at  night,  it  may  be  taken  as  indicating  that  the  bone  is 
involved. 

Tenderness  on  pressimx  is  usually  distinct  at  an  early  period,  especially 
in  Scarpa's  triangle,  just  below  Poupart's  ligament,  and  behind  the  great 
trochanter — in  other  words,  where  the  joint  is  most  superficial — and,  in 


Fig.  240. 


association  with  other  symptoms,  is  of  very  great  value  in  distinguishing 
hysterical  affections  of  the  hip  from  real.  In  the  former,  it  is  usually 
cutaneous,  and  often,  if  the  attention  is  diverted,  deep  steady  pressure  is 
well  borne  ;  in  the  latter  this  is  reversed,  and  superficial  tenderness  is  rarely 
present  unless  the  inflammation  is  acute  or  there  is  commencing  suppura- 
tion. Sudden  jarring  of  the  heel  or  knee,  so  as  to  bring  the  two  articular 
surfaces  smartly  into  contact  with  each  other,  causes  pain  at  an  early  period 
of  the  di=!ease,  and  should  always  be  avoided. 

The  attitude  of  the  limb  is  of  very  great  importance.  Throughout  the 
disease,  from  first  to  last,  the  hip,  if  left  to  itself,  is  always  flexed.  The  two 
legs  may  be  placed  apparently  in  full  extension  side  by  side  upon  a  couch 
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with  the  knees  perfectly  straight,  but  this  is  due  to  the  curving  forwards  of 
the  himbar  vertebrfe  (lordosis)  in  compensation,  and  if  the  hand  is  placed 
beneath  the  loins,  the  alteration  can  be  felt  at  once — the  back  does  nof  rest 
upon  the  couch.  If  now,  with  the  hand  still  there,  the  affected  limb  is  gently 
raised,  the  vertebral  column  gradually  becomes  straight,  and  the  hollow  dis- 
appears. The  number  of  degrees  through  which  the  limb  must  be  moved,  in 
order  to  effect  this,  may  be  taken  as  the  measurement  of  the  Hexion  of  the 
joint. 

For  purposes  of  diagnosis,  Thomas  places  the  patient  upon  a  table  or 
hard  couch.  Hexes  the  sound  limb  until  the  thigh  touches  the  abdomen,  and 
the  leg  the  thigh  ;  and  then  directs  the  patient  to  straighten  out  as  far  as 


Fig.  241. -Attitude in parlv  Fig-  242.— Side  view  of 

stage  of  hip-disease  ;  the  the  same, 

hip  and  knee  iiexed,  and 
the  heel  rested. 


possible  the  hip  that  is  diseased.  As  the  back  is  straight  and  the  pelvis 
fixed,  measurement  of  the  angle  is  easy  (fig.  240). 

It  rarely  happens,  however,  that  the  flexion  is  perfectly  straight.  In  the 
early  stages  there  may  be  a  considerable  degree  of  abduction.  In  the  later, 
there  is  always  adduction,  and  with  the  former  there  is  always  apparent 
lengthening,  with  the  latter,  apparent  shortening  ;  that  is  to  say,  when  the 
patient  is  lying  down  with  the  limbs  parallel  and  extended  (the  lordosis 
being  neglected  for  the  time),  the  foot  of  the  affected  side  appears  either 
much  lower  or  much  higher  than  that  of  the  "sound  one.  That  the  alteration 
in  length  is  apparent  only  at  this  stage,  can  be  shown  at  once  by  examining 
the  pelvis :  the  iliac  spines  are  raised  or  lowered,  exactly  m  proportion  to 
the  feet,  but  it  is  necessary  to  make  certain  of  this,  as,  later,  the  shortening 
often  becomes  real.  . 

The  association  of  abduction  with  apparent  lengthening,  and  adduction 
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with  apparent  shortening,  is  sufficiently  obvious.  The  angle  of  lateral 
deviation  is  fixed  absolutely  beyond  the  patient's  control,  so  that  the  legs, 
when  they  are  placed  side  by  side,  cannot  be  at  right  angles  with  the  pelvis. 
If  now  the  lower  limbs  are  brought  into  the  same  straight  line  with  the  trunk, 
it  follows  as  a  natural  consequence  that  the  pelvis  must  be  tilted.  Just  as 
in  flexion  there  is  a  corresponding  degree  of  lordosis,  so  in  this  there  must 
be  a  compensatory  lateral  deviation  of  the  spine.  The  same  thing  holds 
good,  whether  it  is  abduction  or  adduction,  only  the  tilting  is  in  the  opposite 
direction  (figs.  243  and  244). 

The  measure  of  this  tilting  may  be  taken  by  abducting  or  adducting  the 
affected  limb  from  the  middle  line,  until  a  tape,  stretched  from  the  episternal 


Fig.  243.— The  legs  paraUel 
and  the  pelvis  tilted,  be- 
cause the  angle  of  the  af- 
fected limb  (whether  it  is 
abducted  or  adducted)  is 
fixed,  and  beyond  the 
patient's  control. 


Fig.  244. — Pelvis  brought  to  its  proper  posi- 
tion by  abducting  the  thigh  on  the  diseased 
side. 


notch  to  the  inner  malleolus  of  the  sound  leg,  passes  exactly  over  the 
uiiibihcus,  showing  that  there  is  no  lateral  curve,  and  crosses  at  right  angles 
another  which  joins  together  the  two  anterior  superior  spines. 
_  Later  m  the  course  of  the  disease,  adduction  is  caused  by  the  alteration 
m  shape  of  the  articular  ends  of  the  bones,  and  by  their  displacement  or 
dislocation  ;  and  then  it  is  always  associated  with  real  shortening.  Occa- 
sionally adduction  of  both  limbs,  with  extreme  eversion  (scissor-legged 
deformity)  is  met  with,  probably,  as  suggested  by  Lucas,  brought  on  by  the 
patient  involuntarily  twisting  his  legs  into  the  best  position  for  progression, 
under  the  circumstances. 

Many  reasons  have  been  assigned  for  the  change  in  the  position  of  the 
a  lected  limb.    Flexion,  as  already  mentioned,  is  present  throughout.  In 

early  period,  while  it  is  still  slight,  and  associated  with  abduction  and 
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eversion,  it  is  assumed  because  it  is  the  position  of  greatest  ease — that  which 
causes  least  tension  on  the  muscles  and  ligaments  and  least  pressure  upon 
the  head  of  the  bone  ;  and  it  has  been  found  by  experiment  that  this  is  the 
position  in  which  the  capacity  of  the  hip-joint  for  fluid  is  the  greatest. 
Afterwards,  however,  when  it  is  combined  with  adduction  and  inversion  and 
is  carried  (as  it  frequently  is  if  left  to  itself)  to  such  a  degree  that  the  limb 
is  bent  to  an  acute  angle  with  the  trunk,  this  holds  good  no  longer,  and  the 
cause  then  is  the  spasmodic  contraction  of  the  flexors.  Just  as  in  the  knee- 
joint  they  gradually  flex  the  leg  upon  the  thigh  until  the  calf  is  in  contact 
with  the  ham,  so  here  they  overcome  the  extensors,  and  flex  and  adduct  the 
thigh  upon  the  trunk  until,  if  it  is  not  checked  in  some  way,  the  limb  can  go 
no  farther. 

Muscular  zuastiiig  affecting  the  extensors  is  one  of  the  earliest  and  most 
valuable  signs.  The  glutiiius  maximus  on  the  affected  side  is  flattened  and 
feels  flabby  in  comparison  with  the  other ;  and  the  lower  gluteal  fold  is 
partially  obliterated.  This  atrophy  is  probably  reflex,  due  it  may  be  to 
some  form  of  descending  neuritis,  and  must  be  distinguished  from  that  form, 
occurring  later  hi  the  disease,  and  affecting  all  the  muscles  of  the  limb 
equally,  caused  by  disuse. 

Imimired  mobility,  which  is  always  present  from  the  very  earliest  days 
of  the  disease,  is  the  most  valuable  symptom.  At  first  it  is  due  to  mus- 
cular rigidity  and  spasm,  and  disappears  completely  under  an  auii^sthetic  ; 
later  it  is  caused  by  adhesions  round  or  inside  the  joint,  and  at  length  in  some 
cases  by  bony  anchylosis.  Perfect  extension  is  impossible ;  apparently  it 
may  be  carried  out,  but  this  is  a  deception,  due  to  the  lordosis.  Perfect 
flexion  is  equally  out  of  the  question.  If  the  finger  is  placed  on  the  anterior 
superior  spine  of  the  ilium  on  the  sound  side,  and  the  limb  is  flexed,  taking 
care  to  keep  it  in  a  straight  line  with  the  body,  without  abducting  it,  the 
pelvis  remains  perfectly  steady  until  the  front  of  the  thigh  touches  the 
abdomen  ;  if  the  same  is  then  done  on  the  diseased  side,  the  pelvis  begins 
to  rotate  from  under  the  finger,  sooner  or  later,  according  to  the  degree  of 
limitation.  Rotation  is  equally  important ;  if  the  thigh  is  flexed  to  a  right 
angle  upon  the  trunk,  absolute  freedom  of  movement  should  be  allowed  ni 
either  direction.  It  is  almost  certain  that  hip-disease  is  not  present,  if,  with 
the  patient  lying  on  his  back,  with  the  hip  and  knee  flexed  until  the  foot  of 
the  affected  limb  rests  upon  the  couch  by  the  knee  of  the  sound  one,  the 
thigh  can  be  abducted  until  it  rests  upon  its  outer  side.  In  this  position 
there  is  an  immense  strain  thrown  upon  the  inner  part  of  the  capsule,  and  if 
there  is  the  least  degree  of  inflammation,  the  pelvis  will  rock  from  one  side 
to  the  other  instead. 

Sivelling  is  exceedingly  significant,  not  so  much  of  the  existence  of  hip- 
disease,  for  it  may  be  absent  at  the  first,  but  of  the  stage  which  has  been 
reached.  If  it  occurs  in  the  early  days,  filhng  up  the  hollow  of  Scarpa's 
triangle  when  the  limb  is  flexed  and  abducted,  it  points  to  effusion  in  the 
synovial  sac,  such  as  is  more  usually  met  with  in  rheumatic  and  traumatic 
synovitis  than  in  tubercular  disease.  Later  it  may  be  best  appreciated  by 
grasping  the  joint  between  the  finger  and  thumb,  from  before  backwards.^ 
Definite  thickening  of  the  base  of  the  great  troclianter  is  almost  proof  of 
caseation :  general  infiltration  of  the  periarticular  tissues  rarely  comes  on 
until  the  disease  is  far  advanced. 

Alteration  in  the  length  of  the  Apparent  lengthening  and  shorten- 
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ing  have  been  already  mentioned  ;  they  are  due  entirely  to  abduction  or 
adduction.  Real  lengthening  is  very  doubtful.  It  is  just  possible  that  it 
may  occur  from  increased  growth  of  the  limb ;  but  the  circumstance  must 
be  quite  exceptional,  and  it  must  not  be  forgotten  that  inequality  of  the  two 
legs  is  by  no  means  unusual.  The  head  of  the  femur  is  sometimes  separated 
from  the  acetabulum  by  fluid  insinuating  itself  between  the  two  cartilaginous 
surfaces ;  and  possibly  the  same  thing  may  be  effected  by  the  growth  of 
granulation-tissue  from  one  or  both  of  the  bones,  but  either  of  these  con- 
ditions would  prevent  the  limb  being  placed  in  extension,  and  measurement 
taken  with  the  least  degree  of  flexion  is  most  deceptive. 

Real  shortening,  on  the  other  hand,  at  a  later  period  of  the  disease,  may 
be  caused  in  various  ways.  In  the  most  common,  the  head  of  the  femur 
and  the  rim  of  the  acetabulum,  against  which  it  is  driven  by  the  muscular 
contraction,  mutually  destroy  each  other.  Pressure  on  inflamed  bone  very 
rapidly  causes  absorption  and  disintegration ;  the  head  of  the  femur 
diminishes  in  size  at  the  same  time  that  it  cuts  a  way  through  the  margin 
of  the  acetabulum,  and  the  mutual  destruction,  even  if  it  does  not  end 
in  a  kind  of  dislocation,  causes  a  very  considerable  degree  of  shortening. 
In  rarer  cases  the  floor  of  the  acetabulum  is  perforated  ;  or  the  head  of  the 
bone  is  pushed  out  from  the  socket  by  the  fluid  that  accumulates  behind  it, 
forming  what  is  known  as  dislocation  by  distension ;  or  the  epiphysis  is 
separated  from  the  neck,  and  the  latter  is  carried  up  against  the  upper  and 
back  part  of  the  capsule  of  the  joint.  In  addition,  the  limb  is  always 
shortened  by  the  loss  of  the  epiphysis  and,  what  is  much  more  important, 
by  the  general  failure  in  nutrition  of  the  part. 

A  sliding-rod  should  always  be  used  to  estimate  this  in  preference  to  a 
tape,  and  the  measurements  should  be  taken  from  the  anterior  superior 
spine  to  the  internal  malleolus,  but  there  are  many  sources  of  fallacy.  A 
shght  degree  of  flexion  causes  a  diminution  in  length.  Owing  to  the  altera- 
tion in  the  shape  and  position  of  the  articular  surfaces,  real  shortening  is 
always  associated  with  adduction  ;  as  a  consequence  the  pelvis  is  tilted  to 
one  side,  and  when  the  legs  are  brought  to  the  same  line  with  the  body, 
apparent  shortenuig  is  added  to  the  real.  In  most  cases,  therefore,  it  is 
necessary  to  supplement  this  by  Nekton's  line,  Bryant's  triangle,  or  by 
measurement  of  the  bones  of  the  hmb  separately. 

Increase  of  temperature  is  very  rarely  present  in  tubercular  arthritis, 
unless  there  is  an  acute  abscess  approaching  the  surface. 

As  the  disease  advances,  other  symptoms  begin  to  appear.  The  deformity 
due  to  destruction  of  the  bones  and  ligaments  becomes  more  marked  ;  flexion 
and  adduction  gi-ow  worse  ;  the  shortening  of  the  limb  is  no  longer  apparent, 
but  real ;  wasting  is  no  longer  confined  to  the  extensors,  but  involves  all  the 
structures  of  the  thigh  ;  starting-pains  make  their  appearance  at  night,  and 
caseation  soon  follows. 

irue  suppuration  is  a  complication  and  may  not  make  its  appearance  so 
long  as  the  skin  is  intact.  Sooner  or  later,  however,  some  caseous  focus  in 
the  centre  of  a  mass  of  granulations  slowly  softens,  and  becomes  Hquid. 
Usually  this  begins  in  the  interior  of  the  joint,  and  often  in  the  interior 
of  the  bone  ;  but  occasionally  it  is  periarticular  from  the  first.  The  orifice 
m  the  capsule,  however,  is  generally  very  small  and  is  easily  overlooked. 
The  direction  the  fluid  takes  depends  on  anatomical  relations.  It  may  work 
Its  way  out  through  the  posterior  thin  part  of  the  capsule  behind,  and 
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point  under  the  glutfeus  maximus,  or  pass  under  the  transverse  Hganient  to 
the  inner  side  of  the  Hmb.  Sometimes  it  comes  out  through  the  front,  along 
the  course  of  the  branches  of  the  external  circumflex,  or,  in  older  patients, 
it  opens  into  the  bursa  under  the  psoas.  A  very  common  situation  for  it  to 
show  itself  is  just  in  front  of  the  insertion  of  the  tensor  fascia)  femoris, 
guided,  in  all  probability,  by  the  firm  sheet  of  fibrous  tissue  that  lies  beneath 
it ;  but  it  may  run  up  the  sheath  of  the  psoas  or  work  its  way  into  the 
perinjeum,  and  burst  into  the  ischio-rectal  fossa  or  even  into  the  rectum. 
Intra-pelvic  collections  of  this  kind  nearly  always  point  to  disease  of  the 
acetabulum  ;  sometimes  they  originate  independently  on  the  pelvic  side 
between  the  bone  and  the  obturator  fascia ;  in  other  cases  they  are  due  to 
perforation  of  the  floor.  Even  when  small  their  presence  can  usually  be 
detected  by  examination  with  the  finger  in  the  bowel  ;  as  they  enlarge  they 
spread  upwards,  causing  a  fulness  in  the  iliac  fossa  over  Poupart's  ligament, 
and  pointing  generally  near  the  anterior  superior  spine.  When  the  disease 
involves  the  pubes,  the  opening  is  usually  either  by  the  side  of  the  adductor 
longus  tendon,  or  m  the  groove  between  the  scrotum  or  labium  and  the  thigh. 
Old  cases  of  hip-disease  very  commonly  present  sinuses  discharging  a  thin 
purulent  fluid  from  time  to  time,  in  several  of  these  situations. 

Constitutional  symptoms. — In  the  early  stage  of  hip-disease  these  are 
very  shght.  Caseation  and  liquefaction  may  generally  be  suspected  if  there 
is  definite  and  regular  rise  of  temperature  every  evening.  Later,  when  sup- 
puration occurs  this  is  always  present.  Hectic,  the  various  forms  of  fever 
caused  by  septic  absorption  from  ill-drained  suppurating  cavities,  amyloid 
disease,  and  other  troubles  which  are  not  uncommonly  met  with  at  a  later 
period  still,  must  be  regarded  as  complications  which  occur  in  tubercular 
arthritis  in  common  with  other  varieties  of  joint-disease. 

Diagnosis. — Advanced  hip-disease  is  usually  clear  at  the  first  glance :  in 
the  early  stages  the  diagnosis  is  often  a  matter  of  the  utmost  difficulty.  The 
symptoms  are  very  slight ;  many  of  them  are  present  in  other  affections,  and 
worst  of  all,  as  it  is  necessary  to  prove  that  the  joint  is  sound,  they  are  often 
imitated  with  great  exactness  in  hysteria.  The  examination  must  be 
thorough  ;  no  symptoms  may  be  neglected  ;  but  the  limitation  of  movement 
even  in  the  slightest  degree,  the  wasting  of  the  extensors  and  the  position 
assumed  by  the  limb,  are  certainly  the  most  important. 

The  diagnosis  must  be  made  from  other  diseases  of  the  hip-joint ;  mal- 
formations ;  diseases  of  other  joints ;  inflammation  of  neighbouring  structures, 
and  hysteria. 

Inflammation  of  the  hip-joint  due  to  other  causes  is  very  rarely  insidious. 
Traumatic  synovitis  may  occur  in  children,  and  requires  especial  care,  as  alter 
a  temporary  improvement  it  becomes  sometimes  the  starting-point  of  tuber- 
cular disease.  Syphilitic  inflammation  is  rare,  even  in  the  hereditary  form, 
and  probably  could  only  be  diagnosed  by  the  result  of  specific_  treatment. 
Rheumatic  synovitis  is  much  more  acute,  and  chronic  rheumatoid  arthritis, 
which  does,  as  a  rare  exception,  affect  the  hip  in  children,  may  be  distinguished 
by  the  character  of  the  articular  changes. 

Congenital  dislocation  of  the  hip,  rickets,  and  infantile  paralysis  some- 
times  produce  a  condition  of  things  which  in  the  absence  of  any  history,  or 
if  the  patient  is  hysterical,  may  give  rise  to  considerable  difficulty.  Move- 
ment, however— especially  rotation  in  the  flexed  position  of  the  limb— is 
rarely  restricted. 
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Tubercular  disease  of  the  sacro-iliae  joint  may  present  essentially  the 
ame  symptoms  ;  in  addition,  however,  there  is  always  pain  in  attempting  to 
eparate  or  press  together  the  iliac  crests ;  and  usually  there  is  a  certain 
mount  of  fulness  over  the  joint  posteriorly.  Lateral  curvature  of  the  spine, 
diich  may  result  from  disease  of  the  hip,  is  occasionally  mistaken  for,  and 
reated  as  the  primary  affection.  Mistaking  disease  of  the  hip  for  disease  of 
he  knee,  owing  to  the  pain  in  the  latter,  is  much  more  common.  It  must 
lot  be  forgotten,  however,  that  the  two  may  occur  together. 

Chronic  ostitis  or  periostitis  of  the  upper  end  of  the  femur  is  most  diffi- 
;ult,  especially  as  it  is  always  associated  with  a  certain  degree  of  synovitis. 
Phe  severity  of  the  pain,  especially  at  night,  the  great  tenderness  over  the 
rochanter,  and  possibly  the  early  development  of  oedema  of  the  skin  covering 
t,  distinguish  them,  but  exploratory  incision  is  generally  required.  The  same 
lifficulty  occurs  with  a  rare  form  of  central  sarcoma  involving  the  upper  end 
if  the  bone. 

Inflammation  of  the  bursa  under  the  psoas,  or  of  the  psoas  itself,  imitates 
lip-disease  exceedingly  well,  especially  in  young  adults.  The  bursa,  gener- 
iUy  speaking,  develops  in  childhood,  but  does  not  attain  a  very  large  size  for 
:ome  years,  and  rarely  communicates  with  the  joint  until  late  in  adult  life, 
^s  a  rule  the  diagnosis  can  be  made  by  the  free  rotation  allowed  when  the 
lip-joint  is  flexed.  More  rarely  the  same  thing  occurs  in  connection  with 
me  of  the  glutjeal  bursas. 

Perityphhtis,  iliac  and  psoas  abscesses,  and  inflammation  in  connection 
vith  the  lymphatic  glands,  or  with  the  cellular  tissue  around  the  hip-joint, 
occasionally  give  rise  to  a  certain  amount  of  difficulty  ;  but  this  nearly  always 
■esults  from  special  attention  being  paid  to  one  single  symptom .  If  the  whole 
;ase  is  thoroughly  and  carefully  investigated,  such  a  mistake  can  scarcely 
)ccur. 

The  same  may  be  said  of  hysteria  :  the  position  of  the  hmb  may  be  exact ; 
ihe  pain  may  be  felt  in  the  knee  ;  there  may  be  limitation  of  movement  just 
is  there  is  in  real  disease  of  the  joint,  but  it  rarely  happens  that  these 

symptoms  are  in  accordance 
with  each  other.  Cutaneous 
tenderness,  for  example,  may 
be  excessive  without  there 
being  any  pain  on  deep-seated 
pressure ;  intra-articular  pres- 
sure may  be  well  borne  when 
the  hand  is  applied  to  the 
heel,  but  exceedingly  painful 
when  the  knee  is  touched ; 
or  there  is  some  other  gross 
discrepancy  which  effectually 
negatives  the  idea  of  serious 

Fig.  245.— Attitude  of  advanced  hip-disease.  disease. 

The  stages  of  hip- 
aisease.-For  convenience  in  description  it  is  usual  to  divide  hip-disease 
into  various  periods  distinguished  by  certain  clinical  features,  of  which  the 
position  assumed  by  the  limb  is  the  one  usually  selected 
first,  flexion  is  sT;  " 

abduction. 
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In  the  second,  flexion  is  well  marked  ;  abduction  and  apparent  lengthen- 
ing are  present  as  a  rule  :  sometimes,  however,  there  is  adduction. 

In  the  third,  flexion  is  combined  with  adduction  and  apparent  or  real 
shortening. 

As,  however,  this  gives  little  or  no  guidance 
for  treatment,  and  as  it  cannot  be  said  that  the 
position  of  the  limb  invariably  corresponds 
with  the  pathological  changes,  a  classification 
closely  resembling  that  proposed  by  Adams  is 
more  satisfactory. 

First  stage  :  to  the  beginning  of  caseation, 
without  thickening  of  the  base  of  the  trochanter 
or  an  evening  rise  of  temperature.  Perfect  re- 
covery possible,  the  granulation-tissue  being 
completely  absorbed  or  organised. 

Second  stage:  caseation,  but  no  general 
thickening  around  the  joint  or  periarticular 
infiltration.  Recovery  more  doubtful,  with 
great  danger  of  relapse,  some  risk  of  general 
tubercular  infection,  and  some  limitation  of 
movement. 

Third  stage :  the  capsule  softened  ;  the 
limb  adducted ;  the  shortening  apparent  at 
first,  but  later  becoming  real  ;  extra-articular 
suppuration ;  and  permanent  deformity,  with 
much  greater  risk  of  tuberculosis  and  liability 
to  the  various  forms  of  septic  infection,  hectic, 
and  amyloid  disease.  If  the  patient  escapes 
these  dangers  the  tubercular  process  may  come 
to  an  end  ;  and  gradual  organisation  take  place, 
with  the  formation  of  residual  abscesses  from 
time  to  time. 

Treatment. — The  general  principles  are  of 
the  most  simple  character.  Every  care  must 
be  taken,  by  appropriate  hygiene,  good  food, 
tonics,  cod-liver  oil,  &c.,  to  improve  the  general 
health,  as  already  described.  The  first  thing 
is  to  bring  the  limb  into  good  position  ;  the 
second  to  keep  it  absolutely  at  rest  until  it  has 
thoroughly  recovered.  During  the  acute  stage 
and  so  long  as  the  pain  is  severe,  the  child 
should  be  confined  to  bed;  afterwards,  if  it  can 
be  kept  under  proper  supervision,  it  may  be 
allowed  to  get  about  on  crutches,  with  the  limb 
protected  against  movement  and  accident  hy 
means  of  a  suitable  apparatus.  There  is  no 
doubt  that  the  evil  effects  of  a  prolonged  confinement  to  bed  have  been 
much  exaggerated;  but,  on  the  other  hand,  provided  the  deformity^  is 
corrected,  and  the  limb  is  properly  secured,  no  purpose  is  served  by  retaining 
the  child  there,  during  the  long  period  of  convalescence. 

(a)  In  the  first  siar/c— The  apparatus  in  general  use  is  either  a  long  splint 
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with  weight-extension,  or  Thomas'  sphnt ;  but  the  surgeon  must  be  prepared 
to  make  use  of  others,  such  as  Bryant's  (fig.  246),  or  to  devise  them  for  use 
in  exceptional  cases,  where,  for  example,  there  is  disease  of  both  hips  or 
some  unusual  deformity. 


Fig.  247— Weight-extension  in  the  faulty  position.    Abduction  and  flexion. 

Weight-extension  is  advisable  if  the  symptoms  are  very  acute ;  it  pie- 
vents  intra-articular  pressure  as  well  as  friction,  and  secures  complete  muscular 
relaxation.     It  is  most  easily  applied  by  means  of  an  ordinary  stirrup. 


Fig.  248.— The  same,  but  with  the  limb  adducted  and  flexed.  '  ' 

fastened  above,  as  well  as  below,  the  knee  with  circular  pieces  of  strapping 
and  a  bandage.  Care  must  be  taken  that  there  is  no  pressure  upon  the 
malieoh;  and  that  the  weight  is  not  applied  for  some  hours  after  the  stirrup 
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is  dependent 
Eversion  or 


is  finished,  for  fear  of  the  strapping  giving  way.  Three  or  four  pounds  are 
sufficient  for  a  child ;  six  or  eight  for  a  young  adult. 

The  position  of  the  patient  is  secured  by  means  of  a  long  splint,  reaching 
from  the  axilla  to  below  the  foot,  applied  to  the  sound  side  of  the  body.  In  the 
case  of  a  child  the  shoulders  should  be  fastened  down  by  means  of  a  chest- 
band  and  braces,  so  that  he  cannot  raise  himself  from  the  recumbent  position. 
The  direction  in  which  extension  is  made  depends  upon  the  attitude  of  the 
limb.  If  the  patient  is  under  an  anaesthetic,  and  the  hip-joint  lies  perfectly 
straight,  showing  that  the  deformity  is  purely  muscular,  extension — provided 
it  is  begun  before  the  muscles  regain  their  tone — may  be  made  in  the  axis  of 
the  body.  The  steady  pull  upon  the  limb,  as  consciousness  returns,  prevents 
the  spasmodic  contraction  causing  any  pressure  upon  the  articular  surfaces. 
If,  on  the  other  hand,  an  anaesthetic  is  not  given,  if  there  are  fibrous  adhe- 
sions present,  or  if  the  muscles  have  degenerated  and  become  rigid,  so  that 
the  limb  cannot  at  once  assume  a  straight  position,  extension  must  be  made 
in  the  axis  of  the  limb,  and  the  angle  gradually  straightened  every  two  or 

three  days.    In  this  way  the  opposing  structures,  whatever  thoy  may  be,  are 

slowly  and  quietly  stretched  until  the  desired  length  is  obtained.  Extension 

made  in  the  straight  line  at  once  causes  the  pelvis  to  tilt  either  forwards 

or  to  one  side,  according  to  the,  character  of  the  deformity,  and  forces  the 

head  of  the  bone  against  the  acetabulum,  the  resisting  structures  in  front 

acting  as  the  fulcrum  of  a  lever. 

Flexion  is  generally  easily  remedied  by  tliis,  so  long  as  it 

upon  muscular  rigidity  or  extra-articular  fibrous  adhesions. 

inversion  of  the  foot  can  be  cured  at  the  same  time, 

either  by  placing  the  side  portions  of  the  stirrup 

rather  obliquely  upon  the  limb,  or  by  adjusting  to  its 

outer  side  a  short  splint  with  a  cross-piece  at  the 

bottom,  which  can  be  raised  at  one  end  and  lowered 

at  the  other  until  the  required  correction  is  made. 

A  moderate  degree  of  abduction  is  not  objectionable  : 

indeed,  it  is  to  some  extent  beneficial,  and  should,  for 

example,  be  maintained  after  excision,  as,  by  causing 

apparent  lengthening,  it  tends  to  correct  any  real 

shortening ;  but,  for  the  same  reason,  adduction  is 

especially  to  be  avoided.    Marsh  recommends  that, 

where  its  extent  is  at  all  serious,  counter-extension 

should  be  made  from  the  splint  on  the  sound  side  of 

the  limb  in  the  opposite  direction — that  is,  towards 

the  head  of  the  bod— so  that  the  pelvis  may  be  slowly 

twisted  round.    Thomas'  splint,  however,  is  more 

likely  to  succeed. 

With  regard  to  the  length  of  time  this  treatment 

should  be  maintained,  no  general  rule  can  be  laid 

down.     The  faulty  position  of  the  limb  must  be 

corrected,  the  muscular  rigidity  must  disappear,  and 

when  the  weight  is  reduced  by  slow  degrees,  there 

must  be  no  tendency  to  return  of  the  flexion.  It  may  be  many  months 
before  this  takes  place,  and  even  then  the  hmb  must  be  protected  by  means 
of  a  Thomas'  splint ;  the  patient  must  be  contented  to  get  about  on  crutches 
with  a  patten  under  the  opposite  foot ;  the  weight  should  be  reapplied  at 


Flo.  249.  —  Di:i,;;r;im- 
iiiatic  sections  of 
trunk  and  lower-  ex- 
treniit}',  showing  up- 
plication  of  In'p-splint 
and  hoops. 
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uigiit,  and  careful  watch  must  be  kept  for  any  return  of  the  pain  or  muscular 
rigidity. 

Thomas'  splint,  on  the  other  hand,  aims  at  securing  muscular  relaxation, 
not  by  extension,  but  simply  by  rendering  the  joint  absolutely  rigid.  The 
muscles  are  in  a  state  of  spasm,  because  the  least  movement  causes  pain  ;  if 
the  joint  is  fixed  so  that  motion  is  impossible,  they  relax  of  themselves  and 
allow  the  limb  to  become  straight.  The  only  extending  force  is  the  weight 
of  the  part,  and  this,  even  when  there  are  fibrous  adhesions  round  the  joint 
is  generally  sufficient  to  correct  the  deformity  without  having  recourse  to 
other  measures.    In  the  hands  of  the  inventor  (who  uses  it  for  all  stages  of 

the  disease)  it  has  proved  most  successful,  but  it 
is  by  no  means  easy  to  apply  properly  and  effectu- 
ally ;  the  surgeon  must  be  able  to  manipulate  it 
himself,  and  adapt  it  constantly  to  the  varying 
circumstances  of  each  patient ;  and  this  cannot  be 
done  without  considerable  experience. 

It  consists  of  a  flattened  bar  of  malleable  iron, 
sufficiently  strong  to  bear  the  weight  of  the  patient 
without  bending,  and  long  enough  to  reach  from 
the  angle  of  the  scapula  to  below  the  calf.  This 
is  bent  so  as  to  fit  in  the  lumbar  region,  just 
external  to  the  posterior  superior  spine,  curve 
forward  under  the  glutfeal  fold,  and  run  down  the 
leg  slightly  to  the  inner  side  of  its  middle  line. 
In  addition,  it  is  slightly  twisted  on  its  long  axis 
in  the  glutfeal  region,  so  that  while  the  lumbar 
portion  looks  forwards  and  inwards,  the  lower 
half  is  directed  slightly  outwards ;  the  extent  of 
this  twist  varies  with  the  build  of  the  patient, 
and  must  be  increased  if  the   splint  has  any 
tendency  to  shift  away  from  the  spine.    On  this 
are  riveted  three  metal  hoops,  one  round  the 
— chest,  the  second  round  the  thigh  just  below  the 
A\  glutfeal  fold,  and  the  third  round  the  calf;  the 
jri/  first  equal  to  five-sixths  of  the  circumference,  the 
y     other  two  about  two-thirds,  at  their  respective 
^  sites.    These  are  not  fastened  in  the  centre,  but 

iiG.250. — Measvirins;  for  xi       j  ■ -i  n    i  •    ^  ii 

Tiiomas'  splint?  rather  to  one  side,  so  that  one  arm  is  longer  tlian 

the  other  :  that  is  to  say,  if  the  right  hip  is 
affected,  the  left  arms  of  the  three  hoops  are  the  longer,  reaching  to  almost 
the  middle  line,  and  cling  closely  to  the  skin ;  the  right  ones  are  shorter, 
and  are  somewhat  set  away.  The  upper  crescent  is  closed  round  the  chest 
by  means  of  a  strap  and  buckle  and  the  splint  is  fixed  to  the  chest  and  to 
the  hmb  by  means  of  two  flannel  bandages. 

The  age  and  sex  of  the  patient,  the  side  that  is  afl'ected,  and  any  pecu- 
liarities as  regards  position,  must  be  noted.  The  chief  measurements  are 
the  circumference  of  the  body  at  the  nipple  line  ;  of  the  thigh,  two  inches 
below  the  gluteal  fold  ;  and  of  the  leg  below  the  calf;  and  the  length  from 
the  nipple-line  to  the  same  two  places. 

In  every  case  the  splint  should  be  modelled  to  the  sound  side  of  the 
body,  no  matter  how  great  may  be  the  degree  of  flexion.    Padding  should 
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be  used  freely  to  fill  up  the  hollow  under  the  loins  and  in  the  bend  of  the 
knee,  so  that  the  patient  may  rest  comfortably  upon  the  bar  ;  gradually,  as 
the  cotton-wool  gives  way  and  becomes  compressed,  the  body  and  limb  sink 
with  it,  and  straighten  themselves  out.  Of  course,  if  the  deformity  is 
considerable,  the  hoop  that  goes  round  the  thigh  cannot  be  closed  at  first, 
and  its  sides  may  even  require 
to  be  prolonged  ;  and  care  must 
be  taken  to  prevent  the  back  of 
the  heel  resting  upon  the  lower- 
most hoop.  Slight  alterations 
of  this  kind  can  be  easily 
effected  by  wrenches,  but  it  is 
seldom  practicable  to  bend  the 
main  support  of  the  splint  so  as 

to  fit  the  limb  without  injuring  it  more  or  less,  and  it  is  not  necessary  ;  the 
sphnt  answers  quite  as  well  if  it  is  modelled  to  the  sound  side  of  the  body 
from  the  first. 

Special  attention  must  be  paid  to  the  method  of  application  of  the  splint 
and  bandages.  The  long  arm  of  the  upper  hoop  is  bent  to  fit  closely  to 
the  body ;  the  short  one  is  opened  sufficiently  to  place  it  in  position  ;  and  tlie 
strap  of  the  body-band  is  fastened  round  the  chest,  care  being  taken  that  the 
buttock  rests  well  in  the  hollow.  Two  bandages  are  required :  one  broad, 
for  the  body ;  the  other  narrow,  for  the  leg.    In  each  case  they  must  be 


Fk;.  251. — Thomas'  wrenches  for  altering  splint. 


Fig.  2.j'2.— Showing  method  of  lifting  patient. 


fastened  to  the  splint  first.  The  former  is  to  draw  the  vertical  bar  well 
towards  the  spine  ;  the  operator  stands  upon  the  sound  side,  passes  the  end 
of  the  bandage  first  under  the  sphnt,  then  between  the  body  and  the  sphnt 
(leaving  an  end  sufficiently  long  to  be  firm),  and  then  round  body  and  sphnt 
from  below  upwards.  The  direction  of  the  other  depends  upon  the  hiversion 
or  eversion  of  the  limb,  the  turns  being  made  to  correct  the  deformity  as  far 
as  possible.  While  it  is  being  applied,  the  foot  should  be  held  slightly 
inverted,  in  the  natural  position.  The  whole  splint  is  prevented  from 
slipping  down  by  means  of  a  brace  over  the  shoulder  ;  if  there  is  abduction, 

X  X 
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Whenever  the  deformity  is  at  all  ^  ^^^^^  J      ensure  complete 

the  two  vertical  bars  being  connected  together  so^  a_^_^^^ 

Abduction  is  checked 
by  lowering  the  longer 
limb  of  the  upper  cres- 
cent until    it  sweeps 
down  upon  the  lower 
ribs,  or  even  between 
the  ribs  and  the  iliac 
crest ;    adduction  by 
aiding  a  pelvic  hoop  on 
t'.ie  affected  side  just 
b^low  the  ihac  crest, 
joining  it  to  the  upper 
one  by  a  lateral  bar, 
and  then  bandaging  the 
body  to  both  the  vertical 
supports.     If  there  is 
any    knock-knee  the 
outer  limbs  of  the  two 
lower  hoops   may  be 
connected  in  the  same 
^vay.      Inversion  and 
eversion  can  be  greatly 
improved  by  bandaging, 
or,  so  long  as  the  patient 
is  in  bed,  by  fastening 
a  transverse  bar  to  the 
lower  end  of  the  splint 
so  as  to  tilt  the  limb  m 
either  direction  as  re- 
quired.   The  ironwork 
is  either  covered  over 
with  leather,  or  with 
metal  foil  if  there  is 
any  difficulty  in  keepmg 

it  clear. 

The  splint  must  be 
worn   day  and  night 

until  the  muscles  round  the  joint  show        ^^^^^^^VirgttfaBd  after 
hmb  is  painless  and  straight.    Then  it  may  be  laid  aside  at  mgn  -  ^^^^^^^ 
a  time,  if  no  rigidity  or  flexion  makes  its  appearance  it        ^^^^^^^^  .  ^ut 
altogether,  the  child  simply  getting  about  with  a  patten  an  ^.^^^^^ 
the  majority  require  it  for  one  or  two  years  at  least,  ana,  ii  i 
at  all  advanced  before  applymg  for  treatment,  sometimes  for  very 

^""""fi)"  Second  stage.-li,  when  the  case  is  first  seen,  there  is  distinct  thicken- 


Fig.  254.— Double 
Thomas'  splint. 


Fig.  253.— Tliomas'  liip-splint,  arranged  for 
walking,  with  crutches  and  patten  under 
foot  on  sound  side. 
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ing  round  the  base  of  the  great  trochanter,  with  a  regular  rise  of  tempera- 
ture of  an  evening,  or  if  prolonged  rest  has  been  tried  without  success  or 
with  only  a  slight  degree  of  improvement,  and  that  of  a  temporary  character, 
it  becomes  a  question  whether  it  would  not  be  advisable  to  remove  the  whole 
tubercular  focus,  or  in  other  words  perform  excision,  instead  of  waiting  for 
the  time  when  the  disease  will  cease  to  extend.  A  further  trial  should 
certainly  be  made  if  the  circumstances  under  which  the  patient  is  placed  are 
favourable,  if,  for  example,  two  or  three  years  can  be  given  up,  in  the  hope 
that  as  the  patient  grows  older  the  tendency  will  cease  and  organisation 
take  place ;  but,  if  this  is  not  possible,  the  more  active  treatment  is  the 
better.  In  any  case  the  limb  will  be  more  or  less  crippled  and  anchylosed, 
and  it  is  better  to  remove  the  whole  source  of  disease  at  once  (provided  primary 
union  is  ensured),  even  if  a  little  more  than  is  absolutely  necessary  is  taken 
away,  than  to  leave  it  to  certain  suppuration  and  destructive  arthritis,  in  the 
hope  that  the  pus,  after  it  has  burrowed  outside  the  joint  and  undermined 
the  surrounding  tissues  for  two  or  three  years,  will  carry  away  all  the  tuber- 
culous material  and  gradually  dry  up. 

Acute  abscesses  occurring  in  connection  with  hip-disease  should  be 
opened  and  drained  as  in  other  parts  of  the  body.  Cold  ones,  caused  by 
the  softening  and  liquefaction  of  caseous  deposits,  occasionally,  under  the 
influence  of  rest  and  food,  diminish  in  size,  gradually  dry  up  and  disappear  ; 
but  even  when  this  does  happen,  healing  is  frequently  imperfect,  and  later, 
if  from  any  cause  the  health  fails,  the  abscess  is  very  likely  to  fill  again. 
Aspiration  and  the  injection  of  iodoform  emulsion  may  be  tried  if  they  are 
small,  although  with  some  risk  of  iodoform-poisoning  ;  but  the  rule  should 
be  to  open  them  freely,  wash  out  their  contents  thoroughly,  drain  them,  and 
if  possible  remove  the  source  from  which  they  spring.  Counter-irritation, 
painting  with  iodine  for  example,  may  be  of  some  little  use  in  the  early  days 
of  the  disease,  and  may  relieve  pain  and  tension  in  the  deeper  parts,  but  it 
can  have  no  influence  on  caseation,  unless  perhaps  it  hastens  its  liquefaction. 
Many  of  these  abscesses  are  peculiarly  tortuous,  making  their  way  under  the 
muscles  and  sheets  of  fascia  ;  and  not  unfrequently  they  communicate  by 
narrow  channels  with  very  much  larger  collections,  which,  owing  to  their 
depth,  are  not  apparent,  so  that  great  care  is  required  to  prevent  the  open- 
ings becoming  valvular.  In  any  case,  as  they  are  dependent  upon  diseased 
bone  (except  in  the  rare  instances  in  which  they  are  peri-articular  from  the 
first),  they  are  sure  to  contract  into  sinuses  which,  until  the  cause  comes 
away  of  itself— or,  better,  is  removed— will  continue  to  discharge  a  certain 
amount  of  serum  mixed  with  flakes  of  caseous  debris. 

Later  in  the  course  of  the  disease,  years  perhaps  after  recovery,  residual 
abscesses  are  not  uncommon.  Apparently  the  cicatricial  tissue  around  the 
joint  is  very  lowly  nourished  and  is  liable  to  break  down  if  it  is  injured  ni 
any  way,  or  even  from  over-exertion.  In  some  instances  these  abscesses  are 
acute  and  of  very  large  size  ;  but,  as  a  rule,  if  they  are  opened  at  once,  they 
heal  up  within  a  very  short  time. 

(c)  In  the  final  stage,  when  the  limb  is  shortened  and  wasted,  more  or  less 
anchylosed,  and  there  are  open  sinuses  here  and  there  round  the  joint,  leadmg 
down  to  bare  and  carious  bone,  an  attempt  must  be  made  to  improve  the 
position  by  extension  (tenotomy  inay  be  occasionally  required,  but  forcibly 
breaking  down  adhesions  should  be  avoided  as  far  as  possible),  and  to  reduce 
the  amount  of  dischartre  bv  scraping  out  the  sinuses  and  removmg  the 
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softened  necrosed  portions  of  bone.  In  many  of  these  cases  the  true 
tubercular  process  has  either  come  to  an  end  altogether  or  is  merely  local, 
causing  the  discharge  of  a  little  caseoiis  pus  now  and  then  from  some  cavity 
in  the  bone  ;  and  the  inflammation  is  simply  kept  up  by  septic  conditions  or 
by  sequestra  which  are  not  yet  separated. 

The  object  is  to  save  the  patient  from  the  dangers  of  hectic  and  amyloid 
degeneration.  Sometimes,  when  the  head  of  the  femur  is  lying  detached 
and  loose  in  the  cavity  of  an  abscess,  or  the  upper  end  of  the  bone  is  softened 
and  carious,  or  portions  of  the  acetabulum  have  undergone  necrosis,  a  more 
formal  operation  is  necessary,  and  a  kind  of  excision  (differing  entirely  from 
that  which  is  done  in  the  earlier  days  of  the  disease)  may  be  performed,  the 
sinuses  being  laid  open  and  the  whole  of  the  diseased  bone  being  as  far  as 
possible  removed.  The  same  thing  may  be  required  in  the  case  of  intra- 
pelvic  suppuration,  to  provide  free  exit  through  the  acetabulum  and  prevent 
the  pus  extending  indefinitely  among  the  tissues  and  perhaps  discharging 
itself  eventually  into  the  rectum  or  the  ischio-rectal  fossa. 

Finally,  amputation  may  be  advisable,  either  because  excision  has  been 
performed  and  the  limb  is  useless,  or  to  save  the  patient  from  sinking  from 
hectic  or  amyloid  disease.  If  the  pelvis  is  involved  to  any  extent  the  prospect 
is  very  unfavourable ;  but  even  then  sometimes  the  health  improves :  the 
discharge  diminishes  in  amount  and  escapes  more  freely,  loose  fragments  of 
bone  come  away  from  time  to  time,  very  often  with  the  formation  of  residual 
abscesses,  and  at  length  only  one  or  two  sinuses  are  left,  discharging  a  small 
quantity  of  lymph  mixed  with  flakes  of  caseous  debris. 

A  shght  degree  of  amyloid  disease  does  not  preclude  either  excision  or 
amputation  ;  in  many  cases  it  has  been  noticed  that  as  the  wound  diminished 
in  size  and  the  discharge  grew  less,  the  waxy  colour  gradually  disappeared, 
the  liver  became  small  again,  and  albumin  ceased  to  appear  in  the  urine. 

Osseous  anchylosis  in  a  faulty  position  may  be  treated  either  by  division 
of  the  neck  of  the  femur,  or,  as  the  condition  of  the  upper  end  of  the  bone  is 
more  than  doubtful,  and  it  is  not  impossible  that  the  hyperfemia  following 
the  operation  might  cause  all  the  mischief  to  return,  preferably  by  section 
through  the  bone,  in  the  neighbourhood  of  the  lesser  trochanter.  It  may  be 
accomplished  either  with  a  chisel  or  with  a  saw.  Sayre  recommends  the 
excision  of  a  portion  of  the  bone  so  as  to  secure  the  formation  of  a  false 
joint ;  but  unless  so  much  is  removed  as  to  make  union  altogether  doubtful, 
it  is  almost  sure  to  be  osseous. 

Saceo-iliac  Disease 

Tubercular  disease  of  the  sacro-iliac  joint  is  very  rare  in  childhood,  but 
is  not  uncommon  in  young  adult  life.  Nearly  always  it  can  be  traced  back 
to  some  injury  ;  there  is  an  extravasation  of  blood,  generally  in  the  cancel- , 
lous  tissue  of  the  bones,  but  perhaps  sometimes  between  the  cartilaginous 
surfaces,  which,  though  they  He  in  contact  with  each  other,  are  not  fused} 
together  ;  the  vitahty  of  the  tissues  is  lowered,  the  tubercle-baciUi  gain  access 
to  the  part,  and  the  characteristic  granulation-tissue  begins  to  develop.  I; 

The  subsequent  changes  are  identical  with  those  that  occur  in  other!.; 
articulations  :  the  cartilage  and  the  bony  trabeculfe  are  absorbed  ;  the  neigh-' 
bourmg  hgaments  are  softened,  so  that  the  joint  loses  its  sense  of  stabihty  ;i 
the  amount  of  granulation-tissue  increases  until  its  nutrition  begins  to  fail. 
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and  then  caseation  and  liquefaction  follow,  forming  cold  abscesses  filled  with 
a  mixture  of  caseous  debris,  leucocytes,  serum  and  shreds  of  connective 
tissue.  Sometimes  these  make  their  way  out  directly  backwards,  and  point 
over  the  joint  itself;  occasionally  they  spread  upwards  to  the  lumbar  region  ; 
more  frequently  they  extend  forwards,  and  either  follow  the  psoas  or  pass 
out  of  the  pelvis  through  the  sacrosciatic  foramen,  or  into  the  ischiorectal 
fossa,  or  even  into  the  rectum.  If  left  to  themselves  they  break,  there  is  a 
profuse  discharge  for  a  time,  and  then,  sooner  or  later,  unless  steps  are  taken 
to  prevent  it,  pyogenic  organisms  as  well  find  their  way  in. 

Symptoms. — At  its  commencement,  disease  of  the  sacro-iliac  joint  is 
even  more  insidious  than  that  of  the  hip.  There  is  a  sense  of  fatigue  or  of 
fugitive  pain  of  an  evening  or  after  exertion.  The  limb  feels  weak,  standing 
on  that  leg  is  avoided,  the  weight,  even  in  sitting,  is  thrown  as  much  as 
possible  on  the  opposite  side  of  the  body,  the  patient  begins  to  limp,  the  gait 
becomes  altered,  the  step  in  walking  is  shortened,  and  the  least  extra  strain, 
such  as  lifting  a  heavy  weight,  even  coughing,  sneezing,  or  straining  at 
stool,  is  checked  at  once  by  the  pain.  The  locality  in  which  this  is  felt  is 
very  variable  :  most  frequently  it  follows  the  course  of  the  obturator  nerve, 
and  is  referred  to  the  hip  or  knee,  but  it  may  follow  that  of  the  sciatic,  or  be 
referred  to  the  back,  or  the  gluteal  region,  or  even  to  the  anus.  In  many 
cases  it  is  very  severe,  especially  when  any  weight  or  pressure  is  allowed  to 
fall  upon  the  joint. 

The  hmb  is  flexed  at  the  hip  and  abducted :  apparent  lengthening  is 
usually  present.  There  is  tenderness  on  pressure  over  the  posterior  surface 
of  the  joint ;  frequently  the  temperature  is  slightly  raised,  and  the  skin 
appears  puffy.  The  glutaji  waste  to  a  certain  extent  from  disuse,  and  make 
this  more  prominent.  Pressure  upon  the  iliac  spines  is  often  exceedingly 
painful. 

Abscesses  that  advance  posteriorly  can  naturally  be  detected  at  once  ; 
those  on  the  anterior  surface  of  the  joint  may  sometimes  be  felt  through  the 
rectum,  or  in  young  and  thin  adults  a  certain  amount  of  deep  resistance  can 
be  made  out  by  pressure  on  the  abdomen,  but  as  a  rule  they  are  not  detected 
until  they  are  beginning  to  approach  the  surface. 

Diagnosis.— Inflammation  of  the  sacro-iliac  synchondrosis  may  occur  m 
gonorrhoial  rheumatism,  pyjemia,  and  in  arthritis  deformans  ;  the  two  former 
however,  are  never  insidious  or  chronic  in  their  course,  but  commence  rapidly 
with  acute  symptoms,  while  the  latter  only  occurs  at  a  much  more 
advanced  period  of  life,  and  has  no  tendency  to  run  on  to  caseation  or 
suppuration. 

In  its  early  stage  it  is  very  liable  to  be  mistaken  for  tubercular  arthritis 
of  the  hip,  especially  that  variety  which  commences  in  the  acetabulum.  The 
position  of  the  limb  may  be  the  same  ;  the  pain  may  be  felt  at  the  hip  or 
knee ;  limping  and  apparent  lengthening  are  present  in  both,  and  unless 
great  care  is  taken  movements  at  the  hip-joint  are  restricted  and  painful, 
because  they  are  communicated  to  a  slight  extent  to  the  sacro-ihac  one  above. 
Tenderness  on  pressure  and  puffiness  over  the  sacro-iliac  articulation  are, 
however,  never  present  in  hip-disease;  nor  does  pressure  upon  the  iliac 
spines,  squeezing  them  together  or  apart,  ever  cause  pain.  It  must  not 
be  forgotten  that  the  two  may  occur  in  the  same  subject,  either  indepen- 
dently or  from  the  disease  having  extended  along  the  psoas  irom  one  to  the 
other. 
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Necrosis  of  the  pelvis  or  sacrum  may  occur  and  give  rise  to  symptoms" 
somewhat  similar ;  sciatica  may  be  mistaken  for  it,  though  the  converse  is 
much  more  likely  to  happen  ;  spinal  disease  may  give  rise  to  a  certain  amount 
of  difficulty  ;  and  occasionally  symptoms  closely  resembling  it  are  present  in 
hysteria. 

Prognosis. — The  prognosis  is  always  unfavourable,  but  so  long  as  casea- 
tion does  not  occur  it  is  by  no  means  hopeless.  A  large  amount  of  bone  may 
be  removed  by  fungating  caries  and  cicatrisation  follow,  leaving  even  a  certain 
degree  of  deformity,  without  of  necessity  suppuration  ever  taking  place.  If, 
however,  caseation  and  liquefaction  do  make  their  appearance,  the  prospect  of 
recovery  is  much  more  doubtful.  It  means  that  the  balance  of  power  lies 
on  the  side  of  the  bacilli;  that  the  resistance  the  tissues  can  offer  to  their 
encroachment  is  very  feeble  ;  and  that  in  all  probability  the  progress  of  the 
case  will  be  simply  from  bad  to  worse,  until  at  length  hectic  and  exhaustion 
set  in.  In  only  one  case  (Hilton's)  is  recovery  known  to  have  taken  place 
without  operation  after  suppuration  had  occurred. 

Treatment. — Absolute  and  prolonged  rest  is  even  more  essential  in  this 
than  in  disease  of  the  hip.  The  loins,  the  pelvis,  and  the  lower  limbs  must 
be  rendered  perfectly  immovable  by  means  of  a  lai'ge  well-padded  girdle  of 
leather  or  plaster,  carried  down  as  low  as  the  knee,  and  the  patient  must  be 
strictly  confined  to  the  recumbent  position  without  being  allowed  to  move  on 
any  consideration.  For  the  disease  itself  in  this  stage  very  little  can  be  done  ;, 
tonics,  good  food,  cod-liver,  oil  and  everything  that  can  improve  the  nutrition 
of  the  tissues,  must  be  given  freely  ;  and,  if  possible,  the  patient  should  have 
■sea  air.  The  only  local  application  of  any  service  is  the  actual  cautery,  which 
does  diminish  to  some  extent  the  deep-seated  hyper^emia  and  tension. 

If  caseation  and  liquefaction  set  in  and  the  patient  is  otherwise  healthy, 
the  cavity  should  be  thoroughly  cleared  out,  washed  with  iodoform  emulsion 
and  drained,  so  that  no  fluid  may  remain  behind  to  decompose.  If  the  bones 
are  involved  the  carious  portion  must  be  freely  gouged  out  and  treated  m 
the  same  way.  This,  however,  had  better  not  be  attempted  if  there  is  any 
evidence  of  phthisis,  or  of  tubercular  mischief  elsewhere.  Recovery,  with 
cicatrisation  of  the  cavity  left,  is  still  possible  after  suppuration,  so  long  as  the 
affection  remains  local,  although  the  probabihty  is  very  much  less. 


TUBEECULAE  DiSEASE  OF  THE  KnEE-JoINT 

Tubercular  inflammation  of  the  knee  may  commence  either  in  the  synovial 
membrane  or  the  bone.  In  the  former  case  (fig.  256)  the  whole  of  the  syno- 
vial hning  and  the  loose  soft  tissue  around  are  converted  into  a  mass  of  gela- 
tmous  granulations,  in  which  typical  mihary  tubercles  may  be  found  here 
and  there,  and  sometimes  tubercle-bacilli.  It  may  be  an  inch  and  a  half  in 
thickness  ;  the  cavity  may  be  almost  obliterated  ;  the  cartilages  eaten  away 
around  their  margin  ;  the  ligaments  softened,  the  fibres  of  the  capsule  sepa- 
rated from  each  other,  and  the  vascular  periarticular  tissues  everywhere  infil- 
trated to  such  an  extent  that  the  outhne  of  the  joint  is  perfectly  uniform 
and  the  skin  tense  and  white  {tmnor  albus). 

In  the  latter,  when  the  tubercular  deposit  occurs  primarily  in  the  bone 
(hg.  255),  the  changes  are  to  some  extent  the  same,  but  they  differ  mater- 
ially m  detail.    As  in  the  hip,  the  neighbourhood  of  the  epiphysis  (particu- 
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larly  the  articular  surface  of  the  shaft)  is  the  part  attacked  ;  sometimes  it  is 
the  femur,  sometimes  the  tibia  (fig.  230).  A  wedge-shaped  sequestrum  is  oc- 
casionally present  ;  in  other  instances  there  is  merely  a  mass  of  grey  granu- 
lations in  the  cancellous  tissue,  slowly  enlarging  at  the  periphery  and  caseating 
in  the  centre.  Whichever  it  is,  the  periosteal  surface  is  quickly  covered  with 
a  layer  of  new  bone,  so  that  escape  is  barred  in  that  direction.  If  the  inflam- 
mation is  acute,  and  the  epiphysis  is  involved — if,  that  is  to  say,  tubercular 
embolism  on  a  large  scale  has  taken  place — the  articular  cartilage  perishes 
with  the  bone  on  which  it  rests,  and  the  interior  of  the  joint  is  gained  at  once  ; 
when,  on  the  other  hand,  the  attack  is  more  chronic,  the  granulations  slowly 
approach  the  articular  lamella ;  the  joint  becomes  more  or  less  filled  with 
fluid ;  and  the  cartilage  is  absorbed  from  beneath  or  detached  in  flakes  and 
thrown  off  into  the  interior.  In  many  instances  the  tubercular  infiltration 
spreads  from  the   epiphysial  line 

directly  to  the  capsule  of  the  joint.  — — — 
Resolution    and  cicatrisation 

occur  in  this  as  in  other  forms  of  _^  

tubercular  inflammation,  and,  ex-    (     /  — 
cept  in  the  very  worst  cases,  some  '  — 
trace  of  repair  is   always  to  be  , 
found.    Caseation  may  begin  in  the 
thickness  of  the  synovial  membrane,  \ 
or  in  the  substance  of  the  bone  ; 
but  in  many  instances,  even  when  • 
there  is  very  considerable  deformity, 

it  never  appears  at  all ;  or,  if  it  does,         fe-       '  y 
the  products  are  absorbed  and  re-         r  ■•."I      i.  f 

moved  without  leaving  any  evidence         %. '  ?y       %  \  h- 

of  their  presence.  The  granulation-  | 
tissue  filling   up   the    cancellous  ;,- 
spaces  of  the  bone,  replacing  the 
cartilages  and  occupying  the  syno- 
vial   cavity   and    the    interstices  '*  |  ^ 
around  it,  gradually  becomes  organ-           \'        '-^^  \ 
ised  ;  the  joint-cavity  is  obliterated  ;  ^ 

and  the  ends  of  the  bones  are  tied    Fig.  255— Chronic  ostitis  of  inner  tuberosity  of 
rigidly  together.  ^        consecutive  arthritis. 

On  the  other  hand,  the  caseous 
foci  may  enlarge,  become  more  and  more  liquid,  and  ultimately  form  coM 
abscesses  which  spread  slowly  in  the  direction  of  least  resistance,^  preceded 
always  by  the  tubercular  deposit.  Even  then,  if  they  he  in  the  thiclmess  ot 
synovial  membrane  or  in  the  substance  of  the  bone,  and  burst  external  y, 
repair  may  take  place,  with  a  certain  amount  of  stiffiiess.  The  whole  ot  tlie 
infecting  material  is  discharged,  or,  if  any  is  left,  the  tissues  are  able  to  .deal 
with  it,  and  organisation  gains  the  upper  hand.  But  where,  as  m  some 
instances,  caseation  is  almost  general,  so  that  the  ends  of  the  bones  aie 
completely  bared,  and  the  whole  of  the  cartilage  detached  ;  or  where  tiue 
suppuration  sets  in  and  involves  the  joint-cavity,  the  destruction  is  so  great 
that  only  bony  anchylosis  is  possible.  .     .  . 

Symptoms.-Tubercular  inflammation  of  tlie  knee-joint  is  essentially  a 
disease  of  childhood  or  of  young  adult  life.    The  synovial  form  is  almost  as 


5i, 
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frequent  as  the  osteal ;  but,  in  the  early  stages  at  least,  one  can  usually  be 
distinguished  from  the  other. 

Pain,  heat,  swelling,  and  impairment  of  function  are  never  wanting, 
although  they  vary  considerably  in  different  cases.  There  is  no  redness  of 
skin  until  suppuration  sets  in  and  approaches  the  surface.  On  the  contrary, 
owing  to  the  way  in  which  it  is  stretched  by  the  chronic  effusion  beneath,  it 
is  often  so  peculiarly  white  that  this  form  of  inflammation  used  to  be  dis- 
tinguished from  all  others  by  the  name  of  white  swelling  or  tumor  alhus. 
Later,  characteristic  displacement  makes  its  appearance  ;  the  joint  becomes 
stiffened  and  rigid  ;  abscesses  form  ;  grating  and  starting-pains  follow  ;  and 
in  short  all  the  symptoms  of  destructive  arthritis  are  developed. 

The  aspect  differs  according  to  the  seat  of  the  disease.  Where  all  the 
soft  tissue  around  and  between  the  ends  of  the  bones  is  equally  infiltrated,  the 

outline  is  perfectly  uniform ;  no 
depressions  or  elevations  are  to 
be  seen  anywhere.  The  hollows 
on  either  side  of  the  ligamentum 
patellfe  are  filled  up  the  first ; 
and  by  degrees  all  the  rest  share 
the  same  fate,  until  the  skin  is 
stretched  evenly  over  the  whole. 
When,  on  the  other  hand,  the 
bone  is  attacked  the  first,  or  even 
chiefly,  the  swelling  is  limited, 
or  at  least  is  most  marked  on 
one  side  ;  it  extends  much  farther 
up  and  down  the  bone,  owing  to 
the  thickening  of  the  periosteum, 
and  is  not  restricted  by  the  limits 
of  the  synovial  membrane.  There 
may  be  some  fluid  in  the  joint, 
or  some  thickening  of  the  syno- 
vial and  perisynovial  tissues,  but 
it  is  not  sufficient  to  obscure 
the  enlargement  of  the  bone  and 
make  the  swelling  uniform. 
The  degree  and  the  locality 
of  the  pain,  as  might  be  expected,  show  a  certain  difference.  In  primary 
tubercular  synovitis  the  disease  is  often  far  advanced  before  the  child  com- 
plams  at  all,  and  even  then  it  is  only  an  ill- defined  aching,  worse  after 
exertion ;  in  the  osteal  form,  on  the  other  hand,  it  is  one  of  the  earhest 
symptoms,  and  is  especially  severe  at  night. 

The  same  may  be  said  with  regard  to  local  tenderness.  In  primary 
synovitis  the  joint  (so  long  as  it  is  not  extended  or  flexed  too  far)  may  be 
handled  freely.  When  the  tubercular  centre  is  in  the  bone  the  swelling  is 
usually  exceedingly  tender,  sometimes  all  over,  but  in  many  cases,  especially 
at  one  small  spot,  the  skin  over  which  is  puffy  and  oedematous.  In  the 
same  way  startmg-pains  at  night  commence  at  an  earlier  period  in  the  osteal 
lorm  and  are  more  severe. 

both  symptoms  are  common  to  the  two  and  are  equally  marked  in 


Fig.  236.— Primary  tubercular  synovitis. 
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Movement  is  always  limited.  Complete  extension  of  a  knee-joint  that  is 
in  the  least  degree  inriamed  is  impossible ;  and  conversely  a  knee  that  can 
be  extended  thoroughly  is  not  inflamed.  This  does  not  depend  upon  the 
amount  of  fluid  present,  although  it  is  true  that  the  capacity  of  the  synovial 
cavity  is  greatest  when  the  joint  is  flexed  about  15°,  but  on  the  fact  that  in 
extension  all  the  fibrous  structures  around  and  in  the  joint,  except  those  on 
the  anterior  surface,  are  put  upon  the  stretch.  Complete  flexion  is  equally 
limited,  but  this  is  more  difficult  to  prove. 

The  temperature  of  the  joint  is  always  raised.  Great  care  is  required  in 
establishing  this  :  the  knees  must  have  been  exposed  an  equal  length  of 
time ;  the  suspected  one  must  not  have  been  manipulated  ;  and  the  same 
points  on  each  must_^be  compared ;  but,  if  this  is  done,  the  result  may  be 
absolutely  relied  upon. 

Muscular  wasting,  especially  of  the  quadriceps,  makes  its  appearance  at 
a  very  early  period ;  it  may  be  distinctly  marked  by  the  end  of  two  or  three 
weeks. 

Displacement  of  the  tibia 
again  occurs  unusually  soon. 
The  joint  is  kept  in  the  flexed 
position,  so  as  to  relax  the 
muscles  and  ligaments  as  far 
as  possible  :  the  two  bones 
simply  rest  upon  each  other  ; 
the  ligaments  are  softened  by 
the  inflammation,  and  in  the 
position  of  semi-flexion  are 
nearly  all  relaxed  ;  the  ham- 
strings are  in  a  state  of  spas- 
modic contraction,  and  from 
their  position  act  wiili  pecu- 
liar advantage ;  the  weight 
of  the  limb,  and,  if  the  patient 
is  in  bed,  the  pressure  of  the 
clothes  upon  the  inner  side 
of  the  foot,  help  ;  and  as  a 
result  the  tibia  is  displaced 
bodily  backwards  upon  the 
femur,  and  is  at  the  same 
time  rotated  outwards.  In 
the  treatment  of  chronic 
disease  of  the  knee,  the  pre- 
vention of  this  displacement 

is  of  special  importance ;  if  it  is  allowed  to  take  place,  and  the  ligaments 
become  firm  again,  as  they  do  as  soon  as  the  inflammation  has  subsided, 
it  is  almost  impossible  to  bring  the  tibia  forwards  upon  the  femur.  The 
flexion  may  be  cured,  and  the  two  made  parallel;  but  the  femur  is  and 
remains  in  front  of  the  tibia,  so  that  merely  the  posterior  margin  of  the 
condyles  rests  upon  the  upper  surface  of  the  tuberosities. 

As  the  inflammation  advances  these  symptoms  steadily  become  worse. 
The  joint,  if  left  to  itself,  is  flexed  until  the  calf  is  in  contact  with  the  ham 
and  the  tibia  is  almost  pulled  off  the  femur  ;  the  pain  grows  more  severe  ; 


Fl: 


'  —Section  tliroujjh  a  knee-joint,  from  a  case  of 
advanced  tubercular  disease.    The  bones  are  atro- 
phied, the  cartihiges  gone   botli .  from 
patelhi,  and  the   tibia  hopelessly 
wai'ds. 


femur  and 
displaced  back- 
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the  swelling  increases  in  size ;  abscesses  make  their  appearance  and  burst 
externally,  leaving  sinuses  lined  with  pale,  flabby  granulations  ;  starting- 
pains  come  on,  showing  that  the  articular  cartilages  are  in  part  destroyed ; 
the  least  attempt  at  movement,  even  touching  the  bed,  causes  intense 
suffering  ;  and,  finally,  suppurative  arthritis  is  added  to  the  rest. 

The  constitutional  symptoms  at  first  are  but  slightly  marked  ;  as  the 
disease  advances  a  certain  amount  of  fever  makes  its  appearance,  especially 
of  an  evening ;  the  health  begins  to  fail,  partly  from  this,  partly  from  the 
pain  and  the  want  of  exercise  ;  and  the  patient  loses  flesh  and  strength. 
Later,  when  suppuration  occurs,  this  is  much  more  marked ;  the  tempera- 
ture becomes  characteristic  of  hectic  ;  the  emaciation  is  extreme ;  the 
appetite  is  completely  lost ;  the  face  is  flushed  ;  there  are  profuse  night- 
sweats,  and  in  some  cases  the  strength  fails  to  such  an  extent  that  it  is 
difficult  to  believe  that  the  disease  of  the  knee,  bad  though  it  may  be,  is  the 
only  trouble  fi-om  which  the  patient  is  suftering. 

Diagnosis. — The  age  of  the  patient ;  the  peculiarly  insidious  character 
of  the  disease  :  the  difficulty  of  assigning  even  an  approximate  date  for  its 
commencement ;  and  the  soft,  doughy,  semi-elastic  feeling,  are  distinctive. 
In  primary  tubercular  synovitis  the  outline  of  the  joint  alone  is  sufficient ; 
no  other  affection  causes  such  a  perfectly  even,  rounded  swelling.  When  the 
disease  begins  in  the  bone  the  difficulty  may  be  somewhat  greater,  but 
chronic  ostitis  of  the  articular  ends  of  the  bones  very  rarely  occurs  in 
children  or  young  adults,  except  from  tubercle  or  syphilis. 

The  history  of  the  case  is  often  exceedingly  misleading,  the  lameness 
'  comes  on  so  gradually,  that  very  often  it  is  never  noticed  by  the  parents 
until  the  disease  is  far  advanced,  and  they  may  persist  that  the  child  has 
been  perfectly  well  until  a  day  or  two  before.  Such  evidence,  however,  is 
worthless  in  comparison  with  that  afforded  by  the  change  in  the  physical 
characters  of  the  joint  and  the  wasting  of  the  limb. 

The  difficulty  is  greatest  in  the  case  of  sypliihtic  synovitis.  This  is  more 
common  in  the  hereditary  than  iii  the  acquired  variety,  and  is  usually  secondary 
to  ostitis  or  periostitis  of  the  articular  ends  ;  when,  however,  the  synovial 
membrane  is  involved  by  itself,  it  resembles  tubercular  inflammation  very 
closely.  As  a  rule,  the  course  is  more  rapid  and  the  consistence  of  the  swelling 
is  seldom  so  uniform  :  but  in  any  case  of  doubt,  or  where  there  is  a  history  of 
recent  syphilis,  it  is  advisable,  in  addition  to  local  measures,  to  try  the  effect 
of  mercury  and  iodide  of  potash  in  small  doses.  Occasionally  the  difficulty  is 
increased  by  the  fact  that  tubercular  arthritis  makes  its  appearance  suddenly, 
or  perhaps  is  roused  into  greater  activity  by  the  cachexia  attendant  on 
secondary  syphilis. 

Other  forms  of  synovitis  can  be  distinguished  almost  at  once  by  the 
rapidity  of  their  onset  (tubercular  arthritis  is  always  an  affair  of  months, 
often  of  years),  by  the  fluid  character  of  the  effusion,  or  by  the  tendency  to 
organisation  of  the  inflammatory  products,  leading  to  the  formation  of 
synovial  fringes,  or  the  production  of  fibrous  adhesions.  It  is  not  impro- 
bable, however,  that  senile  tuberculosis  and  Charcot's  disease  are  occasionally 
confused  w"th  each  other  at  the  beginning. 

Hysteria  may  attack  the  knee-joint  almost  as  frequently  as  the  hip,  and 
VVf  clisuse  may  lead  to  a  great  amount  of  wasting  and  some 

rigidity.  It  can,  however,  be  nearly  always  distinguished  by  the  incongruity 
ot  the  symptoms  it  presents. 
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Prognosis. — In  spite  of  the  size  of  the  articulation,  the  prognosis  in 
tubercuhir  inflammation  of  the  knee  is  distinctly  more  favourable  than  m 
that  of  the  hip  :  the  joint  is  more  superficial  ;  the  bones  can  be  fixed  more 
easily  ;  and  if  a  caseous  focus  makes  its  appearance  in  either  the  femur  oi' 
the  tibia,  it  can  be  scooped  out  from  the  side  without  interfering  with  the 
synovial  cavity.  Everything,  however,  depends  upon  the  period  at  which 
the  diagnosis  is  made,  and  the  thoroughness  with  which  the  treatment  is 
carried  out.  Recovery  may  be  perfect ;  or  fibrous  anchylosis,  allowing  more 
or  less  movement,  may  be  left ;  or  the  bones  may  be  fused  together ;  or, 
finally,  excision  or  amputation  may 
be  required. 

Treatment. — The  principles 
are  the  same  as  those  already 
detailed.  The  greatest  attention 
must  be  paid  to  the  general 
health  ;  the  limb  must  be  brought 
into  good  position  and  kept  abso- 
lutely at  rest ;  if  caseation  sets  in 
and  the  inflammation  does  not 
subside,  the  focus  of  disease, 
whether  it  is  in  the  synovial 
membrane  or  the  bone,  must  be 
thoroughly  cleared  away ;  if  this 
cannot  be  done  without  removing 
the  articular  ends,  or  if  anchylosis 
has  taken  place  in  such  a  position 
that  the  limb  is  useless,  excision 
must  be  performed ;  and  if  the 
patient  is  in  danger  of  sinking 
from  hectic,  or  if  the  constitu- 
tional condition  is  such  that  a 
possil^ly  protracted  convalescence 
could  not  be  borne,  the  thigh  must 
be  amputated. 

The  position  for  the  knee  is 
almost  straight ;  if  it  has  already 
become  bent,  it  must  be  slowly  and 
quietly  brought  nearly  into  line 
again,  either  by  means  of  weight- 
extension  or  with  Thomas'  splint. 
If  the  former  is  used,  the  same 
precaution  must  be  taken  as  in  the 
case  of  the  hip-joint,  to  make  the 
extension  in  a  line  with  the  leg 
and  not  with  the  body,  so  as  to  "  i   1 1     i  • 

avoid  causing  intra-articular  pressure.  This  may  be  accomplished  by  placing 
the  leg  upon  a  well-padded  horizontal  rest  at  a  smtable  height  above  the 
bed,  and  adjusting  a  weight  by  means  of  a  stirrup. 

Thomas'  knee-splint  is  no  less  valuable  than  that  devised  for  the  hip. 
It  consists  of  an  upper  ring  fitting  accurately  round  the  thigh  as  high  up  as 
possible,  and  of  a  strength  proportionate  to  the  weight  of  the  patient ;  and 


Fig.  a.'jS.— Thomas' 
knee-splint,  witli 
patten. 


Fig 


25S). — Thomas'  knee- 
splint,  applied. 
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of  two  upright  iron  rods,  coming  down  one  on  each  side  of  the  leg  and 
terminating  below  in  a  patten.  These  should  be  so  long  that  no  part  of  the 
foot  can  in  any  way  touch  the  ground  when  the  splint  is  adjusted.  The 
upper  ring,  which  is  thickly  padded  on  its  inner  side  and  behind  where  the 
tuberosity  of  the  ischium  rests  upon  it,  is  placed  at  an  angle  of  45°  with  the 
inner  of  the  two  uprights.  In  front,  where  it  lies  just  below  Poupart's 
ligament,  it  is  nearly  straight,  to  correspond  with  the  flattened  surface  of 
the  front  of  the  thigh  ;  behind  it  is  fuller  ;  and  at  the  outer  end,  which  lies 
under  the  anterior  superior  spine,  it  is  more  sharply  bent  than  at  the  inner. 
The  outer  upright  is  attached  exactly  at  the  mid-lateral  line  ;  the  inner  one 
should  be  a  little  in  front  of  it.  This  ring  is  supported  in  position  by  a 
broad  strap  passing  from  front  to  back  over  the  sound  shoulder. 

Between  the  two  uprights  there  is  a  broad  apron  of  leather  extending 
from  above  the  middle  of  the  thigh  to  below  that  of  the  leg,  so  that  the  limb 
rests  on  it,  between  the  bars.  Near  its  upper  end  there  are  two  slits,  one  on 
each  side,  for  the  bandages  that  are  used  to  fix  the  thigh.  This  part  of  the 
limb  must  be  as  firm  as  possible.  Two  bandages  are  employed,  one  for  each 
bar ;  and  each  passes  round  the  limb  and.  one  bar  first,  and  then  outside 
everything,  round  sphnt  and  limb.  The  object  is  to  fix  it  so  that,  when  the 
patient  is  lying  down,  the  patten  below  the  foot  can  be  raised  or  lowered, 
moving  from  the  hip-joint,  without  the  knee  experiencing  the  least  sensation. 
The  leg,  which  need  not  be  fastened  so  firmly,  is  secured  by  a  stirrup 
attached  to  a  bar  at  the  bottom  of  the  spHnt  (but  not  with  the  view  of  causing 
extension)  as  well  as  with  side  bandages.  If  the  knee  is  much  bent,  the 
.  apron  cannot  be  used ;  the  patient  must  be  kept  in  bed  with  the  patten 
supported  and  raised,  so  that  the  weight  of  the  limb  gradually  straightens 
out  the  joint.  Afterwards,  when  the  position  is  better  and  the  acute 
symptoms  have  subsided,  a  patten  is  placed  under  the  opposite  foot  to 
equahse  the  two  limbs,  and  the  patient  is  allowed  up,  on  crutches,  resting  a 
little  of  his  weight  on  the  tuberosity  of  the  ischium. 

In  the  case  of  younger  children,  or  where  the  pressure  of  the  ring  on  the 
mner  side  of  the  thigh  causes  inconvenience,  the  limb  must  be  secured  by 
leather  splints  or  by  plaster-of-Paris,  gum  and  chalk,  or  some  other  of  the 
appliances  described  under  the  head  of  fractures,  but  they  do  not  secure 
such  absolute  rigidity. 

In  the  vast  majority  of  cases,  if  the  child  can  only  be  tided  over  a  period 
of  one  or  two  years,  a  fairly  good  result  may  be  obtained  by  this.  Splints 
may  have  to  be  worn  for  a  very  long  time  ;  the  range  of  movement  may  be 
hmited,  and  the  muscles  may  waste  considerably,  but  the  growth  of  the  part 
is  not  affected,  and  by  degrees  the  risk  of  general  tuberculosis  and  of  relapses 
becomes  less  and  less. 

In  the  synovial  form  elastic  compression,  by  means  of  many  layers  of 
absorbent  wool,  may  be  tried  with  advantage;  it  helps  to  reduce  the 
hypera;mia,  promotes  absorption,  and  keeps  the  part  in  the  most  perfect 
rest.  When  the  disease  commences  in  the  bones,  especially  when  there  is  a 
tendency  to  starting-pains  at  night,  progress  may  be  checked,  for  a  time  at 
least,  by  means  of  the  actual  cautery,  applied  at  a  black  heat,  while  the 
patient  is  under  an  anjesthetic. 

If  caseation  and  hquefaction  occur  in  the  synovial  membrane,  the  cavity 
should  be  tapped  and  injected  with  iodoform  emulsion,  in  the  hope  that,  if 
this  mass  of  caseous  material  is  dealt  with  thoroughly,  the  disease  will  cease  to 
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spread,  and  that  under  proper  treatment  organisation  and  cicatrisation  will 
gain  the  upper  hand,  until  the  age  is  reached  when  the  tendency  is  for  the 
tubercular  process  to  come  to  an  end.  In  the  osteal  form,  when  a  tender  and 
swollen  spot  can  be  definitely  distinguished  on  one  side  of  the  joint,  unless 
the  symptoms  speedily  and  thoroughly  disappear,  there  should  be  no  hesitation 
in  making  an  exploratory  incision  ;  and  if  the  periosteum  is  thickened  or 
separated  from  the  compact  layer  of  the  shaft  by  inflammatory  effusion  or  a 
deposit  of  new  bone,  it  should  be  carried  into  the  substance  of  the  bone 
beneath.  It  is  no  uncommon  thing,  when  performing  excision  for  old 
disease  of  the  knee-joint,  anchylosed  in  a  faulty  position,  to  find  a  cavity 
sometimes  containing  a  sequestrum,  in  one  or  other  of  the  bones,  communi- 
cating with  the  interior  by  means  of  a  long  narrow  sinus. 

If  the  thickening  of  the  synovial  membrane  continues  to  increase  in  spite 
of  treatment,  arthrectomy  may  be  performed,  but  it  is  an  operation  that 
requires  the  greatest  care.  Every  particle  of  soft  gelatinous  tissue  must  be 
removed,  and  primary  union  must  be  ensured  ;  if  suppuration  follows,  the 
limb  has  nearly  always  to  be  amputated.  A  movable  joint  can  usually  be 
obtained,  but  splints  are  required  for  many  years  to  prevent  flexion. 

Excision  may  be  reserved  for  those  cases  in  which  the  articular  ends  of 
the  bones  are  too  much  involved,  or  in  which,  after  the  disease  has  subsided, 
the  limb  is  practically  useless,  owing  to  the  amount  of  flexion  or  of 
displacement  of  the  tibia. 

Tubercular  Disease  of  the  Ankle-Joint 

Tubercular  inflammation  of  the  ankle-joint  usually  begins  in  the  synovial 
membrane,  but  it  may  extend  from  the  lower  end  of  the  tibia,  or  more  rarely 
from  the  fibula  or  the  astragalus.  The  general  symptoms  and  treatment  are 
identical  with  those  given  already,  but  there  are  certain  points  that  require  a 
Httle  further  detail. 

The  diagnosis  is  often  a  matter  of  great  difficulty.  The  astragalo-scaphoid 
and  astragalo-calcanean  articulations  are  exceedingly  close,  and  if  they  are 
diseased  the  symptoms  are  almost  the  same.  Pain,  heat,  swelling,  and 
limping,  caused  by  impaired  mobility  of  the  part,  are  always  present,  and 
the  greatest  care  may  be  necessary  to  separate  disease  of  one  joint  from  that 
of  the  other. 

The  swelling  is  most  characteristic  when  seen  from  behind :  it  takes  the 
form  of  a  soft,  puffy  fulness,  lifting  up  the  extensor  tendons  in  front,  and 
occupying  the  hollows  on  either  side  of  the  tendo  Achillis.  Special  attention 
should  always  be  paid  to  this.  Movement  may  appear  to  be  free,  but  the 
foot  can  never  be  flexed  or  extended  so  far  as  the  opposite  one.  Heat, 
muscular  wasting,  pain,  and  tenderness  on  pressure  vary  very  greatly  in 
different  cases. 

The  diagnosis  must  be  made  from  disease  of  the  neighbouring  bones, 
tubercular  infiltration  of  other  joints,  and  effusion  into  the  sheaths  of  the 
tendons  round  the  joint.  In  many  cases,  even  when  sinuses  are  present,  it 
is  almost  impossible  to  make  certain  without  exploration. 

The  treatment  consists  in  perfect  rest,  combined  with  elastic  compression, 
until  all  the  tenderness  and  rigidity  have  subsided.  The  foot  must  be  kept 
accurately  at  a  riglit  angle  the  whole  time,  or  otherwise,  if  the  joint  does 
recover  with  a  certain  degree  of  stiffness,  an  operation  may  be  required  after- 
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wards  to  correct  it.  Caseation  may  be  treated  by  free  incision  and  erasion 
with  a  sharp  spoon,  but  arthrectomy  or  removal  of  the  whole  synovial  surface 
is  not  so  successful  as  it  is  in  the  knee.  When  the  bones  are  involved  an 
attempt  must  be  made  to  open  and  drain  the  caseating  focus  ;  or  if  this  is  too 
extensive,  and  the  disease  is  limited,  excision  may  be  tried,  but  the  operation 
is  not  a  very  successful  one  and  entails  a  protracted  convalescence.  Excision 
of  the  OS  calcis  or  astragalus  sometimes  succeeds  ;  and  if  the  anterior  part  of 
the  foot  is  perfectly  sound,  osteoplastic  resection  after  the  method  of  Mikulicz 
is  strongly  recommended.  The  heel,  with  the  astragalus,  os  calcis,  and  the 
soft  parts  over  them,  is  removed  entirely  ;  the  articular  surfaces  of  the  tibia 
and  fibula  above,  and  of  the  scaphoid  and  cuboid  below,  are  sawn  off,  and 
the  front  of  the  foot  is  brought  vertically  under  the  leg,  so  that  the  toes 
assume  the  position  of  extreme  equinus.  MacCormac  has  performed  this 
operation  on  several  occasions  with  a  very  good  result. 

Finally,  when  the  other  bones  of  the  tarsus  are  too  much  diseased,  or  the 
patient's  health  is  beginning  to  suffer,  or  suppurative  arthritis  has  set  in, 
either  Syme's  or  Tripier's  amputation  must  be  performed. 


TUBEBCULAB  DISEASE  OP  THE  ShOULDEE- JoiNT 


Tubercular  inflammation  of  the  joints  of  the  upper  extremity  (except 
perhaps  the  carpus)  is  more  amenable  to  treatment.  The  articulations  are 
smaller  and  more  accessible  ;  they  have  not  the  same  amount  of  work  to  do, 
nor  is  the  work  so  severe  ;  and  the  patient  can  rest  them  more  easily  without 
being  confined  to  bed. 

In  the  shoulder-joint  the  inflammation  usually  commences  in  the  synovial 
membrane  ;  sometimes,  however,  the  upper  epiphysis  of  the  humerus  is 

almost  excavated  from  the  interior  by  masses  of 
granulation-tissue.  Owing  to  the  freedom  with 
which  the  scapula  moves  upon  the  thorax,  the 
joint  is  kept  at  rest,  and,  as  pain  is  rarely  severe, 
the  disease  may  almost  run  its  course  and  lead 
to  fibrous  anchylosis  without  being  noticed.  The 
movements  are  awkward,  especially  overhand 
ones ;  there  is  a  certain  amount  of  tenderness 
on  pressure,  chiefly  when  the  bone  is  affected ; 
muscular  wasting  (particularly  of  the  deltoid  and 
supraspinatus)  is  very  distinct  ;  but  suppuration 
is  rare,  and  the  gelatinous  infiltration  is  seldom 
sufficiently  extensive  to  cause  much  swelling. 

The  local  treatment  simply  consists  in  perfect 
rest ;  even  the  fingers  should  not  be  used  until  the 
active  stage  is  passed.  If,  from  the  severity  of  the  pain  at  night,  or  from 
the  tenderness  on  pressure,  there  is  a  suspicion  that  the  upper  epiphysis  is 
involved,  the  actual  cautery  may  be  tried  ;  and  if  it  continues  in  spite  of 
this,  an  exploratory  incision  should  be  made  down  and  into  the  bone  from 
the  outer  side.  Necrosis  is  rare,  but  occasionally  the  head  is  completely  eaten 
away  by  fur  gating  caries  and  caseation.  If  suppuration  occurs  in  connection 
with  the  synovial  membrane  the  pus  usually  makes  its  way  under  the  deltoid 
either  to  the  front  or  the  back  of  the  joint.    Recovery  is  the  rule,  but  even 


Fig.  260. — Sequestrum  iii  head 
of  humerus. 
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in  the  slightest  cases  a  very  considerable  degree  of  stiffness  is  often  left ;  for- 
tunately the  use  of  the  limb  is  but  little  impaired,  and  it  is  rarely  advisable 
to  break  down  adhesions.    Erasion  and  excision  are  seldom  called  for. 


Tubercular  Disease  of  the  Elbow-Joint 

This  is  very  common  in  children,  and  is  usually  assigned  to  accident ;  as 
a  rule  it  begins  in  the  synovial  membrane,  the  epiphyses  are  not  so  frequently 
involved  as  in  other  bones. 

The  early  symptoms  are  obscure  and  ill-defined.  There  is  a  httle  fulness 
on  either  side  of  the  tendon  of  the  triceps,  the  muscles  of  the  upper  arm  are 
wasted,  complete  extension  cannot  be  carried  out,  though  the  other  move- 
ments may  appear  fairly  free,  and  the  joint  is  held  rigidly  flexed  at  an  angle 
of  about  135°.  After  a  little  time  the  fulness  makes  its  appearance  over  the 
head  of  the  radius  on  the  outer  side  of  the  joint  as  well ;  the  swelling  becomes 
more  distinct ;  rotation  at  the  shoulder-joint  replaces  pronation  and  supina- 
tion ;  the  temperature  of  the  skin  is  distinctly  raised,  and  the  diagnosis  is 
beyond  dispute. 

As  time  passes  the  swelling  of  the  case  is  neglected,  grows  larger  and 
larger,  mitil  the  joint  is  completely  involved  in  a  spindle-shaped  mass  the 
size  of  which  is  exag- 
gerated by  the  wasting 
of  the  muscles  ;  casea- 
tion sets  in  and  is 
followed  by  liquefac- 
tion ;  the  skin  be- 
comes thin  and  un- 
dermined ;  and  at 
length  the  abscesses 
break  externally,  leav- 
ing sinuses  filled  with 


a  mass  of  soft  pulpy 
granulation  tissue. 
Finally  suppuration 
occurs  and  the  pus 
makes  its  way  into 
tlie  synovial  cavity,  de- 
stroying utterly  the  cartilages  and  bones,  which  are  already  in  great  measure 
eroded  and  replaced  by  the  tubercular  deposit. 

If  the  treatment  is  commenced  at  once,  recovery  may  be  looked 
forward  to  with  a  fair  range  of  movement.  The  joint  must  be  enveloped  in 
cotton-wool  and  fixed  with  plaster-of-Paris  or  gum  and  chalk,  so  that  not  the 
slightest  movement  is  possible.  Scott's  dressing  may  be  applied  underneath 
for  a  week  or  two,  but  care  must  be  taken,  especially  in  children,  that  it  does 
not  irritate  the  skin  too  much.  If  this  is  kept  up  for  some  months,  the 
splints  being  changed  as  often  as  necessary,  the  inflammatory  exudation  dis- 
appears, and  though  the  muscles  waste  considerably  the  joint  is  rarely  much 
stitiened  or  seriously  reduced  in  strength. 

When  the  case  is  not  seen  until  the  disease  is  farther  advanced  the  same 
treatment  should  be  tried,  but  the  hope  of  success  is  not  nearly  so  good  ;  at 
the  best  a  large  amount  of  the  exudation  must  become  organised,  leaving  the 


Fic.  'JGl. — Disease  of  elliow-joint. 
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joint  more  or  less  rigid  ;  and  for  this  reason  it  is  essential  to  maintain  the 
flexed  position.  When  abscesses  make  their  appearance  they  must  be  opened 
and  drained,  or  if  they  are  limited  in  size  and  the  tissues  round  them  are 
fairly  firm,  they  may  be  thoroughly  scraped  out  and  filled  with  iodoform. 
Finally,  excision  may  be  performed,  either  with  the  view  of  removing  the 
whole  tubercular  mass,  and  therefore  during  the  course  of  the  disease,  or 
afterwards,  for  anchylosis  in  a  faulty  position,  especially  as  the  results  of  this 
operation  are  exceedingly  good  even  in  the  case  of  children. 

Tubercular  Disease  op  the  Wrist-Joint 

Disease  of  the' wrist  may  begin  either  in  the  bones  or  the  synovial  mem- 
brane, probably  in  the  former  the  more  frequently  of  the  two  ;  but,  whichever 
it  is,  it  very  soon  extends  until  the  whole  of  the  articulation  is  involved. 
Certainly  the  majority  of  cases  that  I  have  seen  have  occurred  after  puberty, 
and  many  of  them  late  in  life. 

The  symptoms,  as  in  tubercular  arthritis  generally,  are  peculiarly  in- 
sidious. Limitation  of  movement  is  hard  to  detect,  but  it  is  usually  present ; 
wasting  of  the  muscles  of  the  forearm  is  one  of  the  earliest  signs,  and  a 
characteristic  ill-defined  swelling,  which  runs  transversely  over  the  dorsum 
of  the  wrist,  obliterating  the  distinctness  of  the  different  tendons.  At  the 
same  time  there  is  a  sense  of  wealoiess,  the  hand  is  rested  whenever  there  is 
a  chance,  the  joint  is  unconsciously  flexed  and  slightly  adducted,  and  the 
temperature  of  the  part  is  distinctly  raised,  but  pain  is  seldom  present.  If 
the  case  is  left  to  itself  the  ordinary  consequences — caseation,  liquefaction 
and  suppuration — make  their  appearance  sooner  or  later. 

Like  the  same  disease  when  it  aflects  other  joints,  tubercular  arthritis  of 
the  wrist  in  its  early  stages  is  very  amenable  to  treatment,  provided  it  is 
carried  out  thoroughly,  locally  and  constitutionally.  The  joint  must  be  kept 
upon  a  splint,  with  even,  equable  pressure  all  round  it,  and  not  even  a  finger 
allowed  to  move  for  months,  until  the  heat  and  swelling  have  entirely  subsided  ; 
and  even  then  it  must  be  welKguarded  for  fear  of  relapse.  In  the  later  ones, 
when  caseation  and  caries  have  occurred,  more  good  may  be  done  in  the  same 
way,  laying  open  and  scraping  out  sinuses  and  removing  carious  portions  of 
bone  from  time  to  time,  than  by  any  formal  excision. 

LOOSE  BODIES  IN  JOINTS 

Loose  bodies  of  various  kinds  are  occasionally  met  with  in  the  interior 
of  joints,  giving  rise  to  peculiar  and  very  characteristic  symptoms. 

Some  of  them  are  like  the  melon-seed  bodies  found  in  bursse  and  ganglions, 
mere  concretions  of  fibrin  which  swell  up  on  the  addition  of  acetic  acid,  so  as 
to^  become  almost  translucent,  and  show  no  other  sign  of  structure  than  a 
faint  concentric  marking  round  a  granular  nucleus. 

Whether  blood  efiused  into  the  cavity  of  the  joint  can  give  rise  to  loose  JIJ 
bodies  is  somewhat  doubtful ;  but  there  is  no  question  that,  sometimes  at  least, 
they  originate  as   extravasations   in  synovial  villi,  which  later  become 
pedunculated  and  fall  off  into  the  synovial  cavity. 

By  far  the  majority  of  these  growths  begin  in  the  villi  which  are  so 
common  round  the  margins  of  the  articular  cartilages,  where  the  synovial 
membrane  is  reflected  upon  itself,  and  are  the  result  either  of  injury  or  of 
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slight  degrees  of  osteo-arthritis.  This  may  account  for  the  fact  that  they 
occur  so  frequently  in  young  adults,  and  in  the  knee,  which  surpasses  all 
other  joints  of  the  body  to  such  an  extent  in  the  size  of  its  synovial  mem- 
brane and  the  range,  variety,  and  immense  leverage  of  its  movements.  The 
little  projection,  once  formed,  continues  to  enlarge  ;  cartilage-corpuscles,  which 
ai'e  so  often  met  with  in  this  situation  that  they  must  almost  be  regarded  as 
normal,  make  their  appearance  in  the  end  ;  and  at  length  it  assumes  the  form 
of  a  more  or  less  rounded  body,  suspended  by  a  narrow  neck  of  fibrous  tissue 
which  may  easily  be  torn  across  on  any  sudden  movement.  True  bone  is 
not  unfrequently  developed  in  the  interior  of  the  larger  ones,  the  cartilage- 
corpuscles  immediately  round  the  osseous  nucleus  being  ranged  in  vertical 
columns,  and  those  near  the  surface  flattened  out,  just  as  they  are  in  the 
normal  hyaline  cartilage  at  the  end  of  a  bone.  One  of  the  most  common 
situations  is  in  the  inter-condyloid  notch  of  the  femur  ;  and  then,  unless  it  is 
dislodged,  in  process  of  time  the  abnormal  growth  wears  out  a  bed  for  itself, 
so  that  it  acquires  the  appearance  of  a  portion  of  the  articular  surface 
broken  away  from  the  rest.  As  the  cartilage  is  not  unfrequently  worn  away 
from  one  side  of  it,  leaving  the  bone  exposed,  the  resemblance  is  exceedingly 
close.  Humphry,  however,  has  shown  that,  although  this  may  possibly 
have  happened  in  one  or  two  instances  as  the  result  of  a  violent  wrench, 
there  is  no  proof  of  its  ever  having  followed  a  blow.  Even  those  that  con. 
tain  bone  are  nearly  always  developed  from  villi ;  they  lie  latent  for  years, 
slowly  increasing  in  size  and  becoming  more  complex  in  structure  ;  then 
suddenly  they  are  dislodged  from  the  cavity  they  have  worn  for  themselves, 
and  it  is  imagined  they  are  just  broken  oft".  Their  structure  is  not  identical 
with  that  of  the  articular  border.  A  certain  amount  of  fibro-cartilage  can 
always  be  found  as  well  as  true  cartilage,  and  usually  there  is  some  trace  of 
it  on  that  surface  which  has  apparently  been  separated  from  the  bone  by 
fracture.  The  osseous  nucleus  is  irregular  in  outline,  the  bone-development 
nnperfect,  and  the  size  often  greater  than  that  of  the  cavity  from  which  it 
seems  to  have  been  broken  out,  so  that  when  fitted  in  it  rises  above  the 
surrounding  level. 

In  exceptional  cases  loose  bodies  are  derived  from  other  sources.  Osteo- 
phytes, for  example,  are  sometimes  accidentally  detached  from  the  margin  of 
a  bone  affected  with  osteo-arthritis.  Portions  of  the  semilunar  cartilages 
are  torn  off.  In  one  instance  the  nucleus  was  found  to  be  the  point  of  a 
needle.  In  another  there  was  a  pedunculated  sarcoma.  Fatty  outgrowths, 
almost  detached,  are  not  uncommon,  and  Paget,  Teale,  and  others  have  de- 
scribed a  process  of  quiet  necrosis,  in  which  pieces  of  the  articular  cartilage, 
with  or  without  a  portion  of  the  underlying  bone,  exfoliate  after  injury,  and 
drop  into  the  joint,  without  causing  any  of  the  symptoms  usual  under  such 
circumstances. 

As  a  rale  foreign  bodies  are  single,  especially  when  they  occur  after  injury  ; 
m  cases  of  osteo-arthritis  there  may  be  any  number.  For  the  most  part  the 
size  is  small,  but  they  have  been  met  with  as  lai'ge  as  the  patella  and  even 
larger. 

Symptoms.— A  certain  degree  of  uneasiness  and  weakness,  caused  by 
he  increased  synovial  effusion,  is  usually  present  when  there  is  a  foreign 
body,  whether  it  is  loose  in  the  interior  of  the  joint  or  floating  at  the  end  of 
1  pedicle  ;  but  the  most  striking  effect  is  produced  when  it  is  caught  between 
the  bones.    The  patient,  while  in  the  act  of  walking,  is  suddenly  seized  with 
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the  most  intense  pain  ;  all  power  of  the  limb  is  lost  and  he  drops  to  the 
gromid,  very  often  sick  or  fainting ;  it  has  slipped  between  the  articular 
ends,  and,  as  the  limb  is  straightened,  it  acts  as  a  wedge,  forcing  them 
apart,  straining  all  the  ligaments,  and  crushing  the  cartilages.  If  it  is  fairly 
caught  and  held,  the  joint  is  locked  and  cannot  be  used  again  until  the 
body  slips  out  or  is  dislodged  by  manipulation  ;  if,  as  it  usually  does,  it  just 
escapes,  the  patient  is  able  to  move  the  limb  after  the  pain  has  subsided ; 
but  in  either  case  the  synovial  cavity  rapidly  becomes  filled  with  fluid,  and  an 
attack  of  acute  synovitis,  similar  to  that  foUowing'any  kind'of  sprain,'sets  in. 

Generally  speaking,  the  patient  soon  becomes  aware  of  the  presence  of  a 
loose  body,  and  very  often  is  able  to  find  it  by  a  little  manipulation.  The 
most  common  situation  in  the  case  of  the  knee  is  on  the  outer  side  of  the 
joint,  just  above  the  condyle  ;  sometimes  they  can  be  felt  at  once,  at  other 
times  only  with  the  greatest  difficvilty  and  after  repeated  examination,  and 
they  shp  aside  again  as  soon  as  they  are  found.  If  they  are  left,  they  may 
remain  latent  for  months  without  causing  a  fresh  attack ;  or  they  may  be 
caught  every  day,  and  even  several  times  a  day.  After  a  time  the  repeated 
attacks  of  synovitis  lead  to  degeneration  of  the  synovial  membrane ;  it 
becomes  thickened  and  covered  over  with  fringes  ;  chronic  synovitis  sets  in, 
and  the  attacks  are  felt  with  less  severity,  but  the  condition  of  the  joint  is 
practically  irremediable. 

Hypertrophied  fringes  in  osteo-arthritis,  pedunculated  masses  of  fat  pro- 
jecting from  the  ligamenta  alaria  or  mucosum,  and  displaced  or  elongated 
semilunar  cartilages,  give  rise  to  symptoms  of  the  same  character  but  less 
intensity.  In  the  end,  however,  the  synovial  membrane  of  the  joint  becomes 
disorganised  in  the  same  way ;  movement  becomes  restricted  and  painful ; 
and  walking  is  almost  impossible  from  the  feeling  of  insecurity. 

Treatment.— If  the  joint  is  locked  the  loose  body  must  be  dislodged  by 
appropriate  manipulation,  and  the  effusion  that  follows  checked  by  cold  and 
pressure.  As  soon  as  the  inflammation  has  subsided  an  attempt  must  be 
made  to  find  the  body  (foT  which  the  assistance  of  the  patient  is  usually 
necessary)  and  fix  it  in  some  outlying  or  superficial  part  of  the  joint.  A 
very  convenient  way  of  doing  this  is  to  envelope  the  joint  in  a  sheet  of 
chamois  leather  spread  with  lead  plaster,  placed  behind  the  limb,  and  then 
carefully  brought  up  on  each  side  of  it.  If  this  can  be  done  the  patient  is 
safe  for  the  time. 

Except,  perhaps,  in  the  case  of  advanced  osteo-arthritis,  or  when  the 
synovial  membrane  is  covered  all  over  with  masses  of  villi,  there  is  no  doubt 
loose  foreign  bodies  should  be  removed  as  soon  as  possible  ;  and  the  same 
may  be  said  of  many  pedunculated  ones  when  they  can  be  isolated,  as  by 
their  presence  they  merely  tend  to  induce  the  same  changes  in  the  rest  of 
the  synovial  Hving,  until  at  length  its  condition  becomes  hopeless.  The 
operation,  if  due  precaution  is  taken  to  ensure  absolute  cleanluaess,  is 
exeeedmgly  successful. 

The  Hmb  should  be  placed  upon  a  splmt  for  at  least  forty-eight  hours 
before,  in  order  that  the  patient  may  become  accustomed  to  it  ;  the  confine- 
ment alone  is  sufficient  in  many  cases  to  cause  a  certain  degree  of  feverishness. 
The  skin,  instruments,  hands,  &c.,  should  be  thoroughly  cleansed  with  an 
antiseptic  ;  the  foreign  body  fixed,  either  between  the  finger  and  thumb,  or 
by  driving  through  it  a  straight  needle  and  pinning  it  down  to  the  bone  (I 
have  known  it  escape  even  then) ;  and  an  incision  made  down  on  to  it  so 
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that  it  may  be  squeezed  out  without  manipulation.  A  catgut  suture  should 
be  used  to  unite  the  synovial  membrane  ;  all  hc'emorrhage  stopped ;  the 
edges  of  the  wound  brought  accurately  together  ;  some  iodoform  dusted  over 
the  incision  ;  and  the  limb  replaced  upon  the  splint  and  thoroughly  packed 
all  round  so  that  there  can  be  no  hyperasmia  or  exudation.  This  should  be 
left  for  a  week ;  at  tlie  end  of  that  time  the  wound  is  healed ;  the  splint 
may  be  left  off  and  the  patient  allowed  to  move  the  limb  in  bed,  although 
the  joint  usually  requires  support  for  some  time  longer.  When  there  are  a 
number  of  loose  bodies  this  is  impracticable  and  the  joint  must  be  laid  fi-eely 
open  and  washed  out.  If  any  one  of  them  is  pedunculated,  the  incision 
should  be  made  over  it  as  nearly  as  possible  so  as  to  get  at  the  pedicle  and 
divide  it. 

Formerly  an  indirect  method  was  occasionally  employed.  The  synovial 
capsule  of  the  joint  was  divided  subcutaneously  with  a  long  tenotomy-knife, 
and  an  attempt  made  to  force  the  cartilage  through  the  opening  into  the 
subcutaneous  cellular  tissue,  in  which  it  would  be  left,  either  permanently 
or  until  the  wound  in  the  joint  had  healed.  The  operation,  however,  is  very 
much  more  diiHcult  to  perform,  and  it  has  not  been  shown  to  possess  any 
dvantage  in  the  way  of  safety, 

ANCHYLOSIS 

Anchylosis  in  the  strict  sense  of  the  term  signifies  the  angular  position  of 
joint ;  but  this  meaning  has  long  since  been  lost,  and  now  it  is  used  indis- 
riminately  for  articulations  that  have  become  stiff  from  organic  changes  in 
the  structures  immediately  around  them  without  reservation  as  to  angle.  It 
oaay  be  hony  oy  fibrous,  and  the  latter  may  be  either  intra-  ov  extra-articular, 
ilthough  clinically  it  is  often  difficult  to  distinguish  one  from  the  other ;  but 
he  term  is  not  applicable  to  cases  in  which  the  limitation  of  movement  is 
lue  to  the  contraction  of  structures  not  directly  connected  with  the  joint 
the  cicatrices  of  burns,  for  example,  or  the  degeneration  of  distant  muscles), 
)r  those  in  which  the  cause  is  merely  muscular  spasm  that  disappears  at 
mce  under  an  anfesthetic. 

The  distinction  between  true  and  false  anchylosis  should  be  dropped.  The 
atter  is  used  by  some  for  simple  muscular  contraction,  while,  by  others,  it  is 
estricted  to  cases  in  which  there  are  definite  organic  changes  in  the  tissues 
utside  the  capsule. 

Causes.— Anchylosis  is  in  most  cases  the  product  of  inflammation  ;  but 
ny thing  that  impairs  the  nutrition  of  a  joint  for  any  length  of  time— pro- 
nged confinement,  for  example,  in  one  position,  or  section  of  the  nerves 
oing  to  it— is  liable  to  produce  it.  Perfect  movement  naturally  cannot  take 
lace  without  perfect  nutrition,  so  that  a  certain  degree  of  stiffness  is  intelh- 
ible  under  these  conditions  ;  but  it  is  difficult  to  explain  the  bony  union 
/hich  has  been  known  to  occur. 

The  degree  of  rigidity  depends  to  some  extent  upon  the  character  of  the 
iflammation  (chronic  rheumatism,  for  example,  has  a  special  tendency  towards 
rganisation  and  rigidity),  but  much  more  upon  the  depth  to  which _  the 
ssues  of  the  joint  are  involved.  In  sprains  the  loose  and  soft  cellular  tissue 
utside  the  capsule,  the  ligaments  and  surrounding  muscles  usually  suffer 
lost,  so  that  the  chief  obstruction  is  extra-articular ;  the  interior  of  the 
ynovial  cavity  may,  it  is  true,  be  filled  with  blood ;  but,  except  in  those 
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cases  in  which  it  becomes  organised  as  a  hning  membrane,  it  seldom  causes 
any  after-trouble.  Chronic  rhevunatism  attacks  the  fibrous  structures  chiefly, 
so  that  the  capsule,  ligaments,  fasciae,  and  tendon-sheaths  around  are  welded 
together  into  rigid  unyielding  bands.  In  urethral  arthritis  and  the  acute 
form  of  osteo-arthritis,  intra-articular  changes  generally  occur  as  well,  the 
cartilages  undergoing  fibrous  degeneration  at  their  margins  and  growing 
together  so  as  in  great  measure  to  obliterate  the  cavity.  Sometimes  the 
union  is  so  firm  that  it  is  almost  impossible  to  believe  it  is  not  osseous. 
Tubercular  arthritis  presents  every  grade  of  anchylosis.  If  the  disease  is 
limited  to  one  part  of  the  capsule,  or  to  the  periarticular  tissues,  the  rigidity 
is  comparatively  slight.  If  the  ligaments  have  been  softened  and  have  con- 
tracted again,  and  if  the  margins  of  the  cartilages  have  been  invaded  by 
granulations  springing  from  the  synovial  folds,  the  range  of  movement  is  much 
more  restricted  ;  but  if  the  disease  has  progressed  farther  still  before  repair 
and  organisation  began,  and  the  surface  of  the  cartilages  has  been  destroyed 
and  the  bones  laid  bare,  the  rigidity  becomes  absolute  ;  dense  intra-articular 
adhesions  pass  across  the  joint  in  all  directions,  and  not  u.nfrequently  as  time 
passes  become  converted  into  bone.  The  same  thing  occurs  in  suppurative 
arthritis ;  if  the  cartilages  are  preserved,  and  the  disease  is  limited  to  the 
capsule  and  the  peri-articular  tissues,  a  fair  range  of  movement  may  be  re- 
gained ;  but,  if  once  the  ends  of  the  bones  are  laid  bare  and  become  carious, 
osseous  anchylosis,  or  union  by  such  dense  fibrous  tissue  that  it  can  scarcely 
be  distinguished  from  it,  is  almost  certain. 

Prolonged  confinement  in  certain  positions  may  cause  serious  stiffness, 
and  in  one  or  two  instances  has  resulted  in  total  obliteration  of  the  joint- 
cavity.  As,  however,  the  limbs  in  young  children  are  often  held  rigidly  fixed 
for  years  together  without  any  such  result,  rest  is  probably  not  the  only  factor. 
It  is  most  frequent  in  connection  with  the  finger-joints  and  in  patients  who 
are  already  past  middle  life :  the  application  of  a  straight  splint  in 
such  cases,  even  for  a  week  or  two,  may  be  followed  by  a  degree  of  rigidity  that 
requires  as  many  months  before  it  disappears  ;  and  this  may  occur  without 
injury  of  any  kind  and  in  the  entire  absence  of  evidence  of  gout  or  rheuma- 
tism. Over-extension,  causing  slight  but  persistent  tension  upon  one  part  of 
the  capsule,  may  be  the  cause  ;  the  irritant  is  a  feeble  one,  but  it  may  be 
sufScient,  under  the  conditions,  to  impair  the  nutrition  of  the  tissues,  and 
make  them  dense  and  rigid,  unable  to  yield  on  one  side  or  bend  upon  the 
other.  The  same  thing  has  been  noted  on  several  occasions  after  nerve- 
section. 

After  sprains  and  other  injuries  when  the  tissues  are  filled  with  extrava- 
sated  blood,  and  in  patients  who  are  subject  to  attacks  of  rheumatic  gout, 
prolonged  repose  without  massage  or  passive  motion  is  almost  certain  to 
cause  some  degree  of  fibrous  anchylosis.  The  lymph  that  fills  the  softened 
synovial  folds  becomes  organised  into  dense  cicatricial  tissue ;  the  capsule 
grows  hard  and  thick ;  the  hgaments  shorten  and  become  rigid  ;  the  tendons 
are  glued  to  their  sheaths  ;  and  all  the  peri-articular  tissues  are  matted 
gether.  In  a  few  instances  the  change  is  not  hmited  to  this  :  the  cartilages 
become  fibrous,  and  fuse  where  they  are  in  contact  with  each  other ;  intra- 
articular adhesions  are  formed  as  well ;  and  sometimes  even  bony  anchylosis 
follows. 

_  The  pathological  changes  in  a  case  of  anchylosis  are  the  result  partly  of 
mflammation,  partly  of  atrophy.    When  there  is  bony  union,  the  fusion  may, 
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be  so  complete  that  even  the  site  of  the  joint-cavity  can  no  longer  be  traced. 
The  trabeculii3  are  arranged  as  uniformly  and  as  regularly  along  the  lines  of 
pressure  as  if  the  joint  had  never  existed  at  all  (fig.  202).  The  muscles 
undergo  fatty  degeneration  and  waste  away ;  the  ligaments  disappear  or  become 
ossified  ;  and  no  sign  of  capsule,  synovial  membrane,  or  cartilage  is  left ;  there 
is  merely  an  irregularly  thickened  fibrous  mass  surrounding  the  periosteum 
where  the  joint  originally  was.  In 
the  fibrous  form  the  wasting  is  less  f  "^sf ' 
marked,  depending  upon  the  range  of 
movement  left ;  but  in  those  cases  of 
intra-articular  anchylosis  in  which  the 
greater  part  of  the  cavity  of  the  joint 
is  filled  up  by  short  densefibrous  bands, 
mixed  here  and  there  with  cartilage- 
cells,  the  difference  is  very  slight.  Even 
when  the  change  falls  short  of  this 
the  capsule  is  thickened  and  rigid, 
especially  along  the  inner  side  of  the    g  ,  .  | 

joint  where  it  is  thrown  into  folds,  f  .  ■•'^V 
when  the  limb  is  flexed  ;  the  ligaments     ;    .  J",  '"^v^ 

contracted;  the  fibrous  tissue  around  •  :  -  .  <-'>'^"'"i''->iiX-iA=.^J 
converted  into  a  dense  unyielding  mass;       '      ...  •  '^^^^^''^^S  '  ' 

the  cartilages  wasted  and  thinned  ;  the       ,  _       ,  ,;^'5©.s^^i:=?«£2^!-. - 

tendons  glued  to  their  sheaths  ;  and 

the  skin   bound  tightly  down  by  the    Fig.  2G2.-Osseous  anchylosis  of  elbow-joint. 

wasting  of  the  cellular  tissue  be- 
neath, as  if  it  were  shrunken  on  to  all  the  bony  prominences.  Sometimes 
all  these  changes  exist  together ;  sometimes  there  is  only  a  single  adhesion 
inside  the  joint-cavity,  the  tip  of  a  synovial  frmge  for  example,  tied  down  by 
a  fibrous  band  to  some  distant  part  of  the  capsule  ;  and  often  it  is  nnpos- 
sible  to  say  what  the  condition  of  the  joint  may  be,  and  how  far  it  is  in- 
volved, without  placing  the  patient  under  an  anaesthetic  and  ascertaining 
the  range  of  movement  and  the  strength  of  the  obstacles  that  prevent  it. 

Diagnosis.— Bony  anchylosis  can  usually  be  diagnosed  by  the  extreme 
muscular  atrophy  and  the  entire  absence  of  pain  even  when  the  part  is 
roughly  manipulated.  If  there  is  the  least  degree  of  mobility  left,  too  small 
to  be  appreciated  by  the  hand,  the  muscles  round  the  joint  mvohmtanly 
start  into  spasmodic  contraction  as  soon  as  any  force  is  used ;  with  bony 
anchylosis  they  remain  absolutely  flaccid.  The  distinction  between  intra-  and 
extra-articular  rigidity  turns  rather  upon  the  cause  than  upon  any  symptom 
that  may  be  present ;  it  is  rarely  possible  to  be  certain,  but  probably  the  tormei 
is  seldom  met  with  by  itself.  .     ,    ,    ^.  u 

Treatment.— SoiiT/  anchylosis.— In  many  cases  this  is  the  best  rcsui 
that  can  be  obtained  under  the  circumstances,  and,  provided  the  position  is 
good,  it  should  not  be  touched.  If,  for  example,  the  elbow  is  1  cxecl  to  a 
nght  angle  (or  preferably  a  httle  less)  the  hand  can  be  used  lor  all  oulmai> 
purposes  with  perfect  freedom;  when  it  is  more  open,  so  that  _  tlie  nngers 
cannot  be  brought  to  the  mouth,  it  becomes  a  question  whether  excision  snouici 
not  be  performed.  The  hip  and  knee  when  nearly  straight  impair  the  powei 
of  the  limb  very  little,  although  the  gait  is  awkward;  li,  however,  tliey  aie 
much  Hexed,  excision  (removing  a  wedge-shaped  piece)  should  be  perloimca 
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in  the  one  case,  osteotomy  (either  through  the  neck  or  below  the  trochanter) 
in  the  other.  In  the  case  of  the  shoulder,  ankle,  and  fingers,  neighbouring 
joints  compensate  so  thoroughly  that  active  treatment  is  rarely  necessary. 
Bony  anchylosis  of  the  tempore -maxillary  articulation,  on  the  other  hand, 
naturally  cannot  be  left. 

Fibrous  anchylosis. — The  function  of  the  part  may  be  restored,  or  at 
least  improved,  by  stretching  the  adhesions,  or  forcibly  breaking  them  down. 
Nothing,  however,  may  be  attempted  so  long  as  there  is  the  least  degree  of 
inflammation ;  it  would  merely  cause  a  fresh  attack,  the  danger  that  is 
feared  the  most. 

The  probability  of  inflammation  depends  chiefly  upon  the  nature  of  the 
original  cause.  If  this  was  traumatic — if,  for  example,  the  joint  was  sprained 
or  dislocated,  and  the  injury  repaired  at  once — the  risk  is  exceedingly  small ; 
breaking  an  adhesion  across,  once  for  all,  in  a  healthy  person,  is  not  more 
likely  to  cause  inflammation  than  breaking  a  bone.  If,  on  the  other  hand,  it 
was  constitutional,  whether  due  to  gout,  rheumatism,  tubercle,  or  any  other 
cause,  and  the  same  diathesis  is  present  still,  there  is  no  question  that 
violent  manipulation  may  be  followed  by  very  serious  results.  Fortunately, 
even  in  these  cases,  the  predisposing  causes  are  not  always  of  the  same 
intensity :  gout  and  rheumatism,  for  example,  admit  of  being  alleviated  ;  and, 
especially  in  the  case  of  joints  and  bones,  the  susceptibility  to  tubercle  is  oi 
limited  duration  ;  so  that,  by  selecting  a  proper  time,  when  the  general 
health  is  good  and  the  skin  over  the  affected  joint  perfectly  cool,  and  by 
adopting  suitable  precautions  before  and  after,  a  very  great  deal  inay  be 
effected  in  the  vast  majority  of  instances  with  the  minimum  of  risk. 

The  other  question,  whether  the  adhesions  should  be  broken  down  once 
for  all  (under  an  anesthetic  if  necessary),  or  gradually  stretched  httle  by 
little  until  they  give  way  sufficiently  to  allow  free  movement,  is  more  easy. 
This  depends  almost  entirely  upon  their  extent.  If  they  are  small  and  few 
in  number,  or  if  they  are  so  situated  that  they  can  be  taken  one  by  one- 
round  the  capsule  of  a  joint,  for  example — and  snapped  across  by  successive 
rapid  action,  the  chance  of  inflammation  following  is  very  much  less  than  ii 
they  are  strained  each  day  by  the  apphcation  of  some  continuous  force,  and 
recovery  is  more  perfect.  It  is  mainly  owing  to  their  skill  in  localismg 
lesions  of  this  kind  in  the  neighbourhood  of  joints,  and  to  the  experience 
they  have  gained  in  the  necessary  manipulation,  that  bone-setters  have 
acquired  so  great  reputation  with  many  people,  in  spite  of  their  frequent 
failures,  and  in  not  a  few  cases  disastrous  results.  Very  httle,  on  the  othei 
hand,  can  be  done  in  this  way  in  the  case  of  the  short  and  dense  intra- 
articular adhesions  that  form  after  suppuration  or  advanced  tuberculai 
disease.  These  may  be  stretched  to  a  certain  extent  by  continued  traction 
so  as  to  alter  the  position  of  the  limb  if  that  is  faulty  ;  but,  as  a  rule,  any 
attempt  at  restoring  mobihty  by  more  active  measures  is  only  too  likely  to 
end  in  failure. 

Tenotomy  is  rarely  required  in  cases  of  fibrous  anchylosis,  except  foi 
distant  tendons  or  thickened  portions  of  the  fascia  that  have  undergone 
passive  contraction.  The  punctures  should  always  be  allowed  to  heal 
soundly  bjfore  the  least  manipulation  or  extension  is  attempted  for  fear  oi 
the  skin  giving  way. 

Whichever  plan  is  adopted,  it  must  always  be  remembered  that  tearing, 
stretching,  or  cutting  the  resisting  bauds  is  only  half  the  cure.    Owmg  tc 
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prolonged  rest,  all  the  structures  around  the  joint  are  wasted,  stiffened,  and 
incapable  of  work,  and,  after  all  gross  mecluinical  obstacles  have  been 
removed,  these  must  be  brought  into  a  thorough  state  of  nutrition  before 
they  can  be. expected  to  work  freely  and  painlessly.  The  joint  must  be  well 
steamed  and  douched  ;  all  the  tissues  kneaded  thoroughly  and  well  rubbed 
with  oil ;  the  muscles  manipulated  and  stretched  ;  and  passive  and  what 
are  known  as  resistive  movements  assiduously  practised. 


Section  VI. — Excision  op  Joints 

By  excision  is  understood  the  formally-planned  removal  of  more  or  less 
of  the  articular  surfaces  of  a  joint,  not  merely  the  synovial  membrane 
(erasion)  or  the  part  that  is  obviously  diseased.  It  may  be  required  either 
for  injury  (this  is  sometimes  distinguished  as  primary  excision),  disease,  or 
deformity. 

(ft)  In  cases  of  injury,  excision  is  performed  as  an  alternative  to  amputa- 
tion. Except  at  the  hip-joint,  it  is  the  more  serious  operation  of  the  two, 
entaihng  prolonged  confinement,  and  should  not  be  preferred  unless  the  age 
and  constitution  of  the  patient  (particularly  the  state  of  the  kidneys)  are 
favourable.  It  is  essential  that  the  main  blood-vessels  and  nerves  of  the 
part  should  be  intact,  and  the  skin  not  too  much  bruised. 

{b)  For  disease. — Tubercular  arthritis  is  the  most  frequent  cause,  osteo- 
arthritis an  exceptional  one,  and  other  forms  of  disease  still  more  rare.  For 
it  to  succeed,  the  inflammation  must  be  chronic  or  past ;  the  age  of  the  patient 
suitable  ;  the  viscera  sound  (without  amyloid  degeneration,  or,  at  the  very 
most,  a  suspicion  of  it) ;  the  bone  not  too  extensively  diseased  (if  the  epiphyses 
are  cut  away  the  growth  and  utility  of  the  limb  are  so  much  impaired  as  to 
raise  the  question  whether  amputation  would  not  have  been  better)  ;  and  all 
the  soft  parts  involved  capable  of  free  removal. 

(c)  For  deformitij.—lhiH  may  be  the  result  of  injury,  or  of  antecedent 
inflammation— septic,  tubercular,  or  rheumatic— or  in  some  rare  cases  it  may 
be  congenital.  The  question  here  is  an  entirely  different  one,  depending 
upon  the  utility  of  the  joint  in  its  deformed  position  ;  the  probable  utihty  of 
the  part  after  excision,  judging  from  previous  experience;  and  the  possibility 
of  rectifying  the  deformity  more  or  less  completely  by  some  less  serious 
operation,  such  as  subcutaneous  osteotomy. 

General  imnciples.—Tlie  soft  parts  are  incised  in  such  a  way  as  to  ex- 
pose the  interior  of  the  joint  with  the  minimum  of  injury  to  the  structures 
around.  The  epipliysial  lines  must  be  kept  intact.  How  much  bone  is 
taken  away  (beyond  that  which  is  diseased)  is  regulated  by  the  kind  of 
union  that  is  required,  bony  or  fibrous.  The  whole  of  the  disease  must  be 
removed ;  if  there  are  outlying  sinuses  or  tubercular  foci  in  the  bones  they 
must  be  thoroughly  scraped  out.  Perfect  drainage  must  be  provided  for, 
and  the  dressing  and  splints  must  be  arranged  so  as  to  keep  tlie  part  at  vcst 
and  exert  sufhcient  pressure  upon  it,  while  at  the  same  time  they  admit  ot 
being  changed,  if  required,  with  the  minimum  of  disturbance.  Passive 
motion,  if  enough  bone  has  been  taken  away,  need  not  be  commcnc  d  until 
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the  wound  is  practically  sound ;  but  where,  as  in  the  case  of  the  wrist, 
tendons  that  move  other  joints  have  been  exposed  and  handled,  these  should 
be  worked  after  the  first  day  in  order  to  prevent  the  formation  of  adhesions. 

The  preservation  of  the  periosteum  is  only  to  be  attempted  when  a  great 
reproduction  of  bone  is  advisable.  If  the  bones  are  soft  and  inflamed,  as  in 
most  instances  of  tubercular  arthritis,  its  separation  presents  no  difficulty, 
but  in  primary  excisions  it  adheres  so  closely  that  very  often  it  is  too  much 
bruised  to  live. 

In  cases  of  fibrous  union  and  when  movement  is  desired,  massage, 
shampooing,  and  galvanism  should  be  commenced  as  soon  as  possible. 
The  muscles  and  nerves  are  atrophied  from  prolonged  disuse,  the  circulation 
throiigh  the  limb  is  very  feeble,  and  it  requires  much  time  and  patience  to 
bring  back  the  part  to  its  normal  state  of  nutrition. 


EXCISION  OF  SPECIAL  JOINTS 

I.  The  Uppee  Extremity 

Excision  of  the  Shoulder -Joint 

This  may  be  required  for  injury  or  disease.  Ankylosis  is  compensated  for 
so  thoroughly  by  the  mobility  of  the  scapula  that  it  is  a  question  whether 
operation  is  advisable.  It  has  also  been  performed  for  unreduced  dislocation 
in  which  the  head  of  the  bone  was  resting  upon  the  brachial  plexus,  and  for 
tumours  in  connection  with  the  upper  extremity  of  the  humerus. 

{a)  Injury. — In  this  case  the  operation  merely  consists  in  removing  com- 
minuted, displaced,  and  detached  fragments  of  bone  through  the  wound 
(enlarging  it  if  necessary),  cleansing  the  cavity  thoroughly,  and  providing  free 
drainage. 

(b)  Disease. — Tubercular  ostitis  of  the  head  of  the  humerus,  involving  the 
synovial  lining  secondarily  and  spreading  to  the  glenoid  fossa,  is  the  most 
frequent  cause  ;  but,  even  in  this,  expectant  treatment,  removing  carious  or 
necrosed  fragments  of  bone  and  scraping  out  old  sinuses,  is  usually  followed 
by  such  a  good  result  that  excision  is  seldom  practised.  For  other  forms  of 
inflammation— osteo-arthritis,  urethral  arthritis,  acute  necrosis,  or  chronic 
suppuration— it  is  still  more  rare. 

The  usual  incision  is  vertical,  between  three  and  four  inches  in  length, 
begmning  just  outside  the  coracoid  process,  on  a  level  with  it,  and  carried 
through  the  skin,  fascia,  and  deltoid  down  to  the  bone.  If  the  arm  is  rotated 
outwards  and  the  soft  parts  drawn  to  the  sides,  the  tendon  of  the  biceps  is 
exposed  at  the  bottom.  This  should  be  preserved  if  possible  ;  sometimes  it 
IS  m  a  pulpy  condition,  or  has  already  been  eroded,  and  occasionally  it  is 
fixed  firmly  to  the  bone  in  its  groove,  and  the  upper,  end  of  it  lost.  The 
capsule  is  then  freely  opened  and  the  condition  of  the  parts  examined  before 
determmmg  how  much  it  is  necessary  to  take  away. 

So  far  as  the  subsequent  utility  of  the  limb  is  concerned  there  is  no  doubt 
that  the  more  of  the  bone  that  is  left  the  better.  Partial  resections  (in 
winch  some  of  the  head  is  left,  the  rest  being  gouged  away)  give  better  re- 
suits  than  when  the  anatomical  neck  is  divided  ;  and  this  is  to  be  preferred 
to  the  surgical  neck.  The  whole  of  the  disease  must  be  removed  (and  in 
cases  ot  tumours  springing  from  the  head  of  the  bone  one-third  and  in  some 


EXCISION  OF  THE  ELBOW-JOINT 


mi 


cases  even  more  of  the  shaft  has  been  excised,  preserving  the  elbow  and  the 
hand),  but,  consistently  with  this,  as  little  as  possible  of  the  healthy  bone. 
The  question  of  subperiosteal  excision  is  still  open,  but  there  is  ground  for 
believing  that  where  it  is  practicable  the  results  arc  superior  to  the  other 
method. 

If  the  surgical  neck  requires  division  the  arm  must  be  strongly  rotated 
outwards  by  the  assistant  as  soon  as  the  capsule  is  opened,  in  order  that  the 
tendon  of  the  subscapularis  may  be  cut  ;  and  then  inwards  for  the  short  ex- 
ternal rotators.  As  soon  as  this  is  done  the  head  of  the  bone  rises  well  up  into 
the  wound,  and  may  be  either  sawn  off  with  a  narrow-bladed  saw  in  situ,  the 
soft  parts  being  protected  and  held  aside  by  retractors,  or  thrust  bodily  out. 
The  glenoid  fossa  very  rarely  requires  more  than  the  application  of  a  gouge. 

A  counter-opening  at  the  back  of  the  joint  is  usually  advisable  for  drain- 
age. The  wound  is  thoroughly  cleansed  ;  the  margins  drawn  together  with 
sutures  ;  a  large  tube  placed  across  it ;  and  the  cavity  of  the  axilla,  the  space 
behind  the  shoulder,  and  the  outer  side  and  front  of  the  arm  thoroughly 
packed  with  wood-wool.  Stromeyer's  elbow-cushion  should  be  used  as  long 
as  the  patient  is  in  bed,  and  passive  motion  commenced  as  soon  as  the  condi- 
tion of  the  Avound  allows  it,  the  fingers  and  wrist  being  exercised  from  the  first. 

Results. — All  underhand  movements  can  be  carried  out  exceedingly  well ; 
elevation  above  the  horizontal  line  is  only  possible  in  those  cases  in  which 
the  head  of  the  bone  is  partly  preserved  or  reproduced  ;  in  all  others  the  deltoid 
loses  its  fulcrum,  and  the  perfect  apposition  of  the  two  bones,  which  enables 
rotation  of  the  scapula  to  raise  the  arm,  becomes  impossible. 

Excision  of  the  Elbow- Joint 

Primary  excision  for  compound  comminuted  fracture  extending  into  the 
joint  is  very  successful.  As  usual  in  primary  operations,  the  reaction  is 
greater  than  in  the  cases  of  disease  ;  and  if  suppuration  occurs  a  very  large 
amount  of  callus  may  be  thrown  out,  endangering  the  movement  of  the  joint. 
It  is  chiefly  required  when  the  lower  end  of  the  humerus  is  comminuted. 
When  this  occurs  it  is  practically  impossible  to  restore  the  fragments  to  then- 
proper  position,  and  owing  to  the  irregularity  of  the  articular  surface  and  the 
filling  up  of  the  coronoid  and  olecranon  foss;e,  a  much  wider  range  of  move- 
ment can  be  obtained  by  operation. 

Excision  for  (/iscvtsc— Tubercular  arthritis  is  the  usual  cause,  but  the 
proportion  of  cases  in  which  the  operation  is  required  is  a  very  small  one. 
Strumous  disease  of  the  elbow-joint  is  essentially  an  affection  of  childhood, 
a  time  in  which  excision  should  if  possible  be  avoided,  owing  to  the  way  ni 
which  it  interferes  with  the  growth  of  the  arm  ;  and  ni  the  vast  majority  oi 
instances,  if  the  patient's  surroundings  can  be  improved,  the  joint  kept  at 
rest  upon  a  splint,  abscesses  opened  from  time  to  time,  and  smuses  and 
carious  bene  scraped  out,  the  result  is  on  exceedingly  good  one.  The  range 
of  movement,  it  is  true,  may  not  be  so  wide  ;  but  if  proper  attention  is  paid 
to  position,  it  is  usually  sufficient,  and  there  is  no  risk  of  a  '  flail-jomt,'  or  ot 
failure  of  growth.  There  is  certainly  the  danger  of  the  tuberculosis  becom- 
ing general,  but  it  rests  with  the  advocates  of  excision  to  prove_  that  this  is 
serious.  Of  course,  if  the  bone  is  so  extensively  diseased  that  repair  is  ""hke  y, 
or  if  improvement  does  not  take  place  under  ordinary  treatment,  or  il  tlie 
amount  of  discharge  is  so  great  that  there  is  risk  of  the  general  health  iaiimg, 
there  should  be  no  hesitation. 
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For  other  diseases  excision  is  rarely  necessary ;  but  it  may  be  performed 
for  suppurating  osteo-arthritis  (in  a  patient  sixty-three  years  of  age  under  my 
care  the  result  was  most  successful)  and  for  chronic  suppuration  consequent 
upon  injury  or  pyjemia. 

In  cases  of  deformity,  whether  arising  from  old  unreduced  dislocation, 
from  anchylosis  after  inflammation,  or  from  cicatricial  contraction  of  the 
soft  parts,  excision  often  gives  a  very  good  result.  The  question  as  to  its 
advisability  turns  upon  the  usefulness  of  the  arm  and  the  occupation  of  the 
patient.  Bony  anchylosis  at  an  angle  of  75°  to  80°  is  a  wonderfully  shght 
impediment  to  many  people  :  on  the  other  hand,  if  the  angle  is  in  the  least 
degree  obtuse,  so  that  the  patient  can  neither  feed  himself  with  an  ordinary 
spoon  or  fork  nor  place  his  hand  at  the  back  of  his  head,  the  arm  is 
almost  useless. 

Operation. — An  elastic  band  may  be  applied  round  the  arm,  but  the 
bleeding  is  usually  slight.  The  shoulder  is  raised  on  a  pillow  and  the  fore- 
arm held  by  an  assistant.  If  the  right  elbow  is  in  question,  the  arm  should 
be  held  across  the  patient,  with  the  olecranon  presenting  upwards,  the 
operator  standing  on  the  same  side,  the  assistant  on  the  opposite  one.  If 
the  left,  it  is  more  convenient  for  the  surgeon  to  stand  upon  the  right.  A 
linear  incision,  four  inches  in  length,  is  made  over  the  back  of  the  joint,  its 
centre  corresponding  to  the  tip  of  the  olecranon.  It  should  lie  just  to  the 
inner  side  of  the  middle  of  the  arm  and  be  carried  right  down  to  the  bone 
at  once,  spHtting  the  fascia  of  the  triceps  longitudinally.  The  next  step  is 
to  detach  from  the  bone  the  aponeurosis  covering  the  back  of  the  olecranon, 

first  upon  the  outer  side,  then  upon  the 
inner,  until  the  narrower  part  of  the 
process  is  reached.  In  cases  of  disease 
this  is  easily  accomplished  with  a  blunt 
i^flfe,  elevator  ;  but  in  primary  excision  it  is 
more  difficult.  If  now  the  olecranon  is 
cut  across  with  a  pair  of  bone-forceps,  the 
cavity  of  the  joint  is  opened,  the  triceps 
and  the  posterior  parts  of  the  lateral 
ligaments  are  detached  from  the  ulna, 
Sil^^^^l  ll  without   risking  the  insertion  of  the 

muscle  into  the  fascia,  and  abundant  space 
is  obtained  for  separating  the  soft  parts 
from  the  condyles. 

^P;^  ■'  This,    especially    in    cases   of  in- 

1  jury,  is  the  most  tedious   part  of  the 

«  ^'^^B  operation.     The    inner   side  must  be 

^  rx/  cleared  first,  takiirg  care  of  the  ulnar 

'  nerve,  which  is  seldom  seen.    The  soft 

Fig.  203.-Section  of  the  bones  in       P^^^^  ^^'^  raised  with  the  thumb  from 
excision  of  the  elbow-joint.  the  bone  beneath,  and  carefully  sepa- 

rated from  their  attachment  with  a  stout 
scalpel,  ke3ping  the  knife  parallel  to  tlie  nerve.  The  external  is  treated  in 
the  same  way,  the  assistant  helping  by  keeping  the  arm  as  nearly  vertical  as 
possible.  _  As  soon  as  this  is  done  the  end  of  the  humerus  protrudes  through 
the  mcision  and  the  bone  can  be  cleared  with  ease  as  high  as  necessary. 
How  much  should  be  removed  depends  upon  the  general  condition ;  the 
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whole  of  the  cartilaginous  surface  slioukl  certainly  come  away,  the  line  of 
section  passing  above  the  condyles ;  but  the  age  of  the  patient,  the  cause, 
whether  injury  or  disease,  and  the  state  of  the  arm,  which  in  some  cases  of 
old  anchylosis  is  greatly  wasted,  must  all  be  taken  into  consideration. 

The  stump  of  the  olecranon  and  the  head  of  the  radius  are  then  cleared 
in  the  same  way  and  sawn  across  together,  above  the  insertion  of  the  biceps. 
It  is  often  recommended  to  open  the  joint  above  the  olecranon,  and  remove 
the  necessary  portions  of  the  ulna  and  radius  first ;  but  I  have  found  the 
method  described  more  expeditious. 

In  tubercular  disease  the  condition  of  the  synovial  membrane  and  of  the 
bones  may  require  attention.  One  or  two  small  arteries  may  need  to  be 
tied  or  twisted,  but  there  is  very  little  bleeding.  The  wound  can  usually  be 
washed  out  at  once  with  a  hot  solution  of  corrosive  sublimate,  and  sutured, 
leaving  an  orifice  in  the  middle  for  drainage,  or  better,  a  short  drainage-tube. 

Many  splints  have  been  devised  for  use  after  this  operation  (some  surgeons 
use  none  at  all)  ;  but  as  convenient  a  contrivance  as  any,  at  least  while  the 
patient  is  in  bed,  is  an  inside  angular  one,  interrupted  and  hinged  opposite 
the  elbow,  provided  with  a  rounded  end  (as  in  Carr's  splint)  for  the  fingers, 
and  with  two  cross-bars  underneath,'  so  that  it  may  be  slung  from  a  pulley 
over  the  bed  and  supported  by  a  counterpoise  of  shot.  With  this  the 
dressings  are  easily  changed  ;  the  angle  can  be  altered  if  required  ;  the 
fingers  can  be  exercised  ;  and  the  patient  can  sit  up  and  move  about  in  bed, 
without  the  least  fear  of  disturbing  the  wound. 

Passive  movement  of  the  fingers  and  wrist  should  be  commenced  at  the 
end  of  the  first  week  ;  the  new  joint  need  not  be  moved  until  the  wound  is 
nearly  sound.  If  too  little  bone  has  been  taken  away,  passive  motion  will 
not  prevent  osseous  union.  In  some  cases  all  the  movements  of  the  joint — 
flexion,  extension,  pronation,  and  supination — are  almost  perfect  from  the 
first;  but  these  are  the  exceptions.  In  the  majority  there  is  very  little 
power  for  some  time,  but  gradually,  as  the  muscles  grow  accustomed  to  their 
shortened  position,  and  as  the  nutrition  improves  under  the  influence  of 
galvanism,  massage,  passive  motion,  and  exercise,  the  strength  returns  and 
the  range  increases  until  it  is  almost,  if  not  quite,  as  good  as  in  the  normal 
arm.    This  may  take  place  even  after  a  twelvemonth. 

If  the  movement  becomes  restricted,  in  spite  of  passive  motion,  the 
question  must  be  considered  whether  the  operation  should  be  repeated  and 
more  bone  removed,  or  the  limb  allowed  to  become  rigid  (as  it  cannot  be 
prevented)  at  the  most  convenient  angle.  If,  on  the  other  hand,  a  flail 
joint  results,  the  usefulness  may  be  greatly  increased  by  providing  the 
patient  with  a  suitable  leather  or  poroplastic  splint,  taking  the  whole  of  the 
arm  and  the  forearm  as  far  as  the  wrist. 

Excision  of  the  Wrist 

This  is  very  rarely  required  except  for.  strumous  disease.  1  have  o\^ 
several  cases  performed  a  partial  operation  in  cases  of  injury,  removing 
bruised  and  broken  fragments  of  bone  with  a  good  result ;  but  an  accident  that 
rendered  complete  excision  necessary  would  almost  certainly  cause  too  great 
destruction  of  the  soft  parts. 

It  may  be  performed  in  various  ways,  but  the  two  chief  are  those  prac- 
tised first  by  Lister  and  by  Langenbeck. 

1.  Listefs  operatio7u— Two  lateral  incisions  are  made  ;  the  whole  of  the 
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carpal  bones  except  tlie  liook  of  the  unciform  and  the  osseous  portion  of  the 
pisiform  are  removed,  and  five  tendons  only  (the  carpal  flexors  and  extensors) 
divided  at  their  insertion. 

Esmarch's  bandage  is  applied  and  the  adhesions  broken  down.  The  first 
incision  begins  on  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a  level 
with  the  styloid  process,  and  runs  thence  to  the  radial  side  of  the  base  of  the 
second  metacarpal  and  along  the  bone  for  half  its  length.  Its  first  part  lies 
just  internal  to  the  extensor  secundi  internodii,  and  it  turns  just  before  it 
reaches  the  radial  artery.  If  carried  down  to  the  bone  at  once  it  necessarily 
cuts  across  the  extensor  carpi  radialis  brevior  ;  this  may,  however,  be  avoided 
with  a  little  care  and  the  tendon  divided  immediately  afterwards  at  its 

insertion. 

The  tendon  of  the  long  extensor  of  the 
carpus  is  then  separated  from  its  attach- 
ment ;  the  radial  artery  with  the  tendons 
of  the  thumb  drawn  outwards  ;  the  tra- 
pezium detached  from  the  rest  of  the 
carpus  with  cutting-forceps,  and  all  the 
tendons  on  the  dorsal  surface  of  the  car- 
pus raised  from  the  bones  beneath  as  far 
towards  the  ulnar  side  as  possible.  They 
should  not  be  lifted  out  of  their  grooves 
on  the  radius. 

The  second  incision  is  on  the  palmar 
aspect  of  the  ulnar  side.  It  begins  two 
inches  above  the  joint,  internal  to  the 
flexor  carpi  ulnaris,  and  is  carried  down 
to  the  middle  of  the  fifth  metacarpal. 
The  tendon  of  the  extensor  carpi  ulnaris 
is  cut  at  its  insertion  ;  the  dorsal  and  in- 
ternal lateral  ligaments  divided,  and  the 
raising  of  the  extensor  tendons  completed  by  working  towards  the  radial  side. 

The  soft  parts  on  the  palmar  surface  are  separated  next,  the  pisiform  bone 
with  the  tendon  of  the  flexor  ulnaris  being  detached  from  the  rest  and  the 
unciform  process  cut  off.  The  wrist  in  doing  this  must  be  flexed  and  care 
must  be  taken  not  to  work  down  on  to  the  metacarpus  for  fear  of  the  deep 
palmar  arch.  The  anterior  Hgament  of  the  carpus  is  divided  at  the  same  time. 
The  carpal  bones  (except  the  trapezium)  can  now  be  extracted  through 
the  ulnar  incision  with  sequestrum-forceps,  the  ends  of  the  ulna  and  radius 
forced  out,  and  their  articular  surfaces  removed  with  a  gouge  or  saw,  as  the 
case  requires.  The  styloid  process  of  the  ulna  should  be  left,  and  the 
tendons  on  the  dorsum  of  the  radius  disturbed  in  th-eir  grooves  as  httle  as 
they  can  be. 

The  metacarpus  is  then  treated  in  the  same  way  :  the  trapezium  dis- 
sected out,  taking  care  of  the  tendon  and  the  artery  (if  this  bone  appears 
fairly  sound  it  may  be  left),  and  the  articular  surface  removed  from  the 
pisiform  bone. 

Lister's  splint,  with  a  cork  pad  to  support  the  fingers  in  semi-flexion, 
and  a  bar  for  the  thumb,  is  nearly  always  used.  The  fingers  and  thumb 
must  be  thoroughly  flexed  and  extended  at  every  joint  after  the  second  day, 
m  order  that  the  tendons  may  cut  channels  for  themselves  in  the  vascular 


Fig. 


264. — Lister's  incision  for  excision 
of  tlie  wrist. 
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lymph  that  fiUs  the  wountl ;  but  the  wrist  itself  must  be  kept  at  rest  until 
union  is  assured. 

2.  Langenbeck's. — A  single  incision  four  inches  in  length  is  made  along 
the  dorsal  surface  of  the  wrist  between  the  tendons  of  the  extensor  secmidi 
internodii  and  the  extensor  indicis,  commencing  well  above  the  wrist-joint 
and  ending  at  the  middle  of  the  second  metacarpal  bone  on  its  ulnar  side. 


Fig.  205. — Lister's  splint  (ov  excision  of  tlie  wrist. 


The  tendons  on  the  radial  side  of  the  incision  are  then  lifted  up  from  the 
radius  and  the  carpus,  with  the  periosteum,  so  that  the  sheaths  are  not 
opened  ;  the  proximal  row  of  carpal  bones  separated  from  each  other  and 
extracted  one  by  one,  beginning  with  the  scaphoid,  and  then  the  second  row 
treated  in  the  same  manner.  It  must  be  remembered  that  in  cases  of 
strumous  disease  the  bones  are  softened ;  the  ligaments  for  the  most  part 
easily  divided ;  and  the  soft  tissues  around  matted  together  so  that  they  can 
be  much  more  easily  detached  ;  otherwise  this  operation  is  one  of  considerable 
difficulty. 

The  cases  for  which  excision  of  the  wrist  is  required  are  few  and  far 
between.  In  young  subjects,  if  caseation  is  not  yet  far  advanced,  a  very  great 
deal  can  be  done  by  rest,  tonics,  and  thorough  general  treatment,  the  joint 
being  easily  protected  afterwards.  If  caseation  and  suppuration  have 
occurred  already,  local  operations,  such  as  gouging  out  soft  carious  bone  and 
packing  the  cavities  with  iodoform  gauze,  frequently  suffice,  and  leave  a  very 
useful  hand.  In  older  people  it  is  so  often  associated  with  phthisis  that  great 
care  must  be  taken  in  the  selection  of  cases.  The  operation  itself  sometimes 
yields  a  very  good  result ;  but,  on  the  other  hand,  not  unfrequently  all  the 
tendons  become  matted  together,  or  the  tubercular  disease  returns,  or  sup- 
puration sets  in,  or  the  patient's  health  begins  to  fail  and  amputation  has  to 
be  performed.  In  what  proportion  of  cases  this  occurs  it  is  impossililo  to  sny, 
but  there  is  reason  to  believe  that  it  is  a  very  large  one. 

TJte  Tlmmh  and  Finger  Joints 
Excision  of  the  metacarpo-phalangeal  articulation  of  the  thumb  may  be 
performed  without  difficulty  through  a  vertical  dorsal  incision.  It  is  some- 
times required  for  compound  comminuted  fractures  or  old  uiu'educed  dislo- 
citions,  and  gives  an  excellent  result.  Occasionally  a  similar  operation  is 
advisable  in  injuries  of  other  joints. 

II.  Tpie  Lower  Extremity 
The  Ili'p-Joint 

Excision  of  the  hip  is  performed  for  compound  comminuted  fractures  of  the 
head  of  the  bone  (such  cases  are  very  rare  in  civil  life)  as  an  alternative  to 
amputation,  and  occasionally  for  old  unreduced  dislocations.    The  total 
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number  of  these,  however,  is  very  small :  nearly  always,  when  excision  of 
the  hip  is  mentioned,  the  presence  of  tubercular  arthritis  is  implied. 

The  operation  may  be  performed  either  through  an  anterior  or  a  posterior 
incision  ;  the  former  is  preferred  if  the  disease  is  in  its  earlier  stages,  before 
suppuration  has  occurred,  and  when  there  is  reasonable  hope  of  securing 
primary  union  ;  the  latter  if  the  parts  are  disorganised  and  a  large  amount 
of  discharge  expected. 

(1)  The  anterior  method. — The  patient  is  placed  on  his  back  with  the 
limb  slightly  flexed.  The  incision,  three  or  four  inches  in  length,  is  begun 
immediately  below  the  anterior  superior  spine  and  carried  downwards  and  a 
little  inwards,  parallel  and  just  external  to  the  sartorius,  so  as  to  open  up 
the  capsule  of  the  joint  at  once  between  this  muscle  on  the  inner  side,  and 
the  tensor  fascije  femoris  and  the  glutfeus  medius  on  the  outer.  A  deeper 
incision  is  now  made  in  the  capsule,  parallel  to  its  fibres  ;  the  soft  parts  are 
pushed  on  either  side  with  an  elevator,  the  finger  introduced  to  examine  the 
part,  and  a  narrow-bladed  saw  passed  down  by  its  side  on  to  the  top  of  the 
neck.  As  soon  as  this  is  divided  the  head  of  the  femur  is  grasped  with  a 
pair  of  forceps  and  twisted  out.  If  the  acetabulum  or  the  great  trochanter 
is  involved,  the  carious  bone  is  gouged  away,  and  any  caseous  deposit  in 
the  neighbourhood  thoroughly  scraped  out.  Then  the  wound  is  washed  out 
with  a  hot  antiseptic  solution;  dried  thoroughly;  dusted  with  iodoform 
and  sewn  up,  leaving  a  drainage-tiibe  of  suitable  size.  As  Barker  has 
shown,  the  actual  cavity  left  by  this  operation  is  a  very  small  one,  and  in  a 
certain  proportion  of  cases  primary  union  can  be  obtained.  This,  however, 
is  only  practicable  in  the  earlier  stages  of  the  disease. 

(2)  The  posterior  viethod.—The  patient  lies  upon  the  sound  side  near  the 
edge  of  the  table.  The  incision,  three  to  four  inches  in  length,  begins  about 
midway  between  the  anterior  superior  spine  and  the  great  trochanter,  and, 
as  Jacobson  recommends,  is  carried  downwards  over  the  middle  of  the  latter, 
so  as  to  end  upon  the  shaft.  If  it  is  taken  round  the  trochanter,  it  en- 
croaches upon  the  substance  of  ^he  muscles.  The  capsule  is  opened  freely 
by  deepening  the  incision ;  the  soft  parts  are  separated  from  the  bone  with 
an  elevator,  the  periosteum  as  a  rule  coming  away  without  difficulty,  and  as 
soon  as  the  parts  are  sufficiently  free  the  neck  "is  divided  with  a  key-hole 
saw.  The  finger  should  be  used  to  protect  the  soft  parts  on  the  inner  side. 
Afterwards  the  condition  of  the  acetabulum  must  be  examined ;  any  seques- 
tra that  are  present  removed  ;  and  if  there  is  any  evidence  of  a  pelvic  abscess 
(which  may  often  be  ascertained  previously  by  rectal  examination)  sufficient 
of  the  floor  taken  away  to  ensure  thorough  drainage. 

If  the  great  trochanter  is  carious  it  must  of  course  be  scraped  out ;  but 
some  surgeons  remove  it  as  a  matter  of  principle,  no  matter  what  its  con- 
dition may  be,  on  the  ground  that  it  interferes  with  drainage,  and  that,  as 
the  lesser  trochanter  always  rises  up  into  the  acetabulum,  it  does  not  add  to 
the  length.  Jacobson,  moreover,  is  of  opinion  that  it  tends  unnecessarily  to 
irritate  the  scar-tissue.  It  must,  however,  considerably  increase  the  strength 
of  the  limb. 

The  after-treatment,  whichever  incision  is  practised,  consists  in  perfect 
rest  in  a  position  of  extension  with  slight  abduction.    In  the  caSe  of  the  ' 
anterior  a  Thomas'  splint  may  be  apphed  after  the  first  week. 

The  indications  for  this  operation  have  been  discussed  already.  By  some 
surgeons  it  is  performed  as  soon  as  caseation  is  certain  ;  by  others  only  as  an 
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alternative  to  amputation,  when  it  is  clear  tliat  the  recuperative  power  of  the 
patient  unaided  is  incapable  of  dealing  with  the  disease.  The  difference  in 
opinion  appears  to  have  arisen  chiefly  from  the  difference  in  the  conditions 
under  which  the  patients  are  placed. 

The  results  of  the  two  operations  naturally  differ  very  greatly.  An  excel- 
lent limb  is  left  after  early  excision,  if  the  wound  heals  up  at  once  ;  if  it  does 
not,  and  there  is  reason  to  believe  that  primary  union  is  not  invariable,  the 
condition  of  the  patient  is  very  serious  ;  but  as  yet  hardly  anything  is  known 
with  regard  to  the  ultimate  effect,  and  this  of  course  is  the  true  criterion. 
Late  excision  undoubtedly  leaves  a  wasted  and  shortened  limb,  but  the 
credit  of  this  must  not  be  laid  wholly  at  the  door  of  the  operation  ;  had  this 
not  been  performed,  it  is  questionable  whether  the  limb  would  have  been 
any  better,  and  it  is  quite  possible  that  the  patient  would  not  have  survived 
the  prolonged  suppuration  without  some  amyloid  degeneration.  The  com- 
parison, if  there  can  be  one,  should  be  made,  not  between  the  results  of  early 
and  late  excision,  but  between  the  results  of  early  excision  on  the  one 
hand,  and  those  of  the  natural  process  of  cure  with  a  very  few  cases  of  ln.i,e, 
excision  on  the  other. 

Excision  of  the  Knee- Joint 
Primary  excision  has  been  performed  in  a  few  cases  of  gun-shot  wounds, 
but  the  conditions  under  which  so  serious  an  operation  is  admissible  are  very 
rare.  Chronic  disease  involving  the  bones  is  the  general  cause  (erasion  or 
arthrectomy  is  to  be  preferred  as  long  as  the  soft  parts  only  are  concerned)  ; 
osteo-arthritis,  limited  to  one  joint  in  a  patient  otherwise  healthy  and  not 
too  old  ;  anchylosis  in  a  faulty  position,  and  compound  transverse  fractures  of 
the  patella,  in  which  it  is  impossible  to  bring  the  fragments  together  without 
shortening  the  limb,  are  occasional  ones. 

Operation. — Many  different  incisions  are  recommended  by  different 
operators,  depending  partly  upon  the  advisabihty  of  removing  or  leaving  the 
patella.  The  ordinary  one  is  semi-circular  in  shape,  the  bono  being  taken 
away. 

It  commences  behind  the  condyle  on  the  side  that  is  farthest  from  the 
operator,  passes  down  over  the  ligamentum  patellje,  and  is  continued  up  to  a 
corresponding  point  on  the  opposite  side.  The  lateral  ligaments  are  divided, 
but  it  should  stop  short  of  the  internal  saphena  vein.  The  flap  thus  marked 
out  is  then  reflected  upwards  and  the  joint  freely  opened  by  a  second  incision 
convex  upwards,  starting  from  the  extremities  of  the  first  and  carried  through 
the  tendon  of  the  quadriceps  above  the  patella.  In  many  instances  it  is 
advisable  to  slit  the  tendon  up  still  higher  by  a  vertical  incision  in  the  middle 
line.  The  whole  of  the  great  suprapatellar  pouch  must  be  exposed  and 
thoroughly  scraped  out,  and  in  the  case  of  children  suffering  from  chrome 
disease  of  the  synovial  membrane  it  not  rnfrequently  extends  nearly  half-way 
up  the  femur. 

The  other  incisions  are  transverse  across  the  patella,  opening  tlie  joint 
above  and  below  the  bone  and  removing  it  at  once  ;  transverse,  dividmg  the 
patella  in  two,  so  that  it  may  be  wired  together  again  afterwards  (this  helps 
to  prevent  displacement  of  the  tibia  backwards,  but  it  renders  the  complete 
removal  of  all  the  pulpy  tissue  more  difficult) ;  and  semilunar,  across  the 
tubercle  of  the  tibia.  This  process  belongs  to  the  epiphysis  and  can  easily 
be  separated  with  a  chisel  (in  many  cases  a  stout  scalpel  will  answer)  carry- 
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ing  tlie  ligamentum  patellfe  with  it,  so  that  the  whole  of  the  front  wall  of  the 
knee-joint  is  reflected  in  a  single  flap.  Afterwards,  if  the  patella  is  left,  it 
may  be  fixed  down  again  by  means  of  a  wire  or  chromic  catgut  suture. 

As  soon  as  the  joint  is  freely  opened  the  suprapatellar  pouch  must  be 
cleared  out,  the  rest  of  the  soft  structures  being  dealt  with  later.  The 
femur  is  then  pushed  as  far  on  the  surface  of  the  tibia  as  possible  (the 
popliteal  artery  is  well  out  of  the  way) ;  a  cut  made  through  the  soft 
tissues  covering  it  for  the  saw,  and  the  articular  surface  removed,  the  line  of 
section  being  at  right  angles  to'  the  shaft  (a  little  more  usually  has  to  come 
away  from  the  inner  side  than  from  the  outer)  from  above  downwards  and 
slightly  from  behind  forwards.  Butcher's  saw  may  be  used,  but  an  ordinary 
one  answers  as  well.  The  level  of  the  epiphysis  is  marked  by  the  adductor 
tubercle,  and  the  incision  should  not  be  carried  above  this  ;  if  the  disease 
extends  higher  it  must  be  scraped  or  gouged  away. 

The  position  of  the  bones  is  then  reversed,  the  tibia  brought  in  front  of 
the  cut  section  of  the  femur  and  the  upper  surface  with  the  semilunar 
cartilages  resting  upon  it  sawn  off.  As  a  rule  it  is  sufficient  to  remove  the 
articular  lamella  ;  if  there  is  a  soft  or  carious  spot  in  one  of  the  tuberosities 
it  can  be  gouged  out  and  an  opening  for  drainage  made  through  its  base  on 
to  the  anterior  surface  of  the  bone.  The  anterior  crucial  ligament  must 
always  be  sacrificed,  but  in  many  cases  it  is  possible  to  preserve  the  attach- 
ment of  the  posterior  one,  and  if  this  can  be  done  it  renders  the  bones  much 
more  secure. 

After  this  the  synovial  membrane  covering  the  posterior  ligament  and 
that  which  lines  the  posterior  pouches  (often  in  these  cases  very  much 
increased  in  size),  can  be  dissected  off  or  scraped  away  without  difficulty. 
Every  particle  of  soft  tissue  must  be  removed,  as  persistence  of  the  tubercular 
growth  is  one  of  the  main  causes  of  failure. 

If  the  posterior  crucial  ligament  has  been  preserved  the  bones  are  fairly 
secure  without  anything  else.  Where  it  has  been  divided  the  cut  surfaces 
may  be  sutured  together  with  steel  pins  driven  obhquely  through  both  bones 
so  as  to  cross  each  other  near  the  line  of  union,  or  with  wire,  silk,  or  stout 
chromic  gut.  Afterwards  one  or  two  drainage-tubes  must  be  inserted  accord- 
ing to  the  amount  of  discharge  expected,  the  wound  thoroughly  washed  out, 
all  bleeding  stopped,  and  the  anterior  flap  adjusted  and  fastened  down.  A 
back  splint,  interrupted  opposite  the  knee,  and  provided  with  a  foot-piece  to 
prevent  any  drooping  of  the  toes,  must  always  be  used.  It  may  be  made  of 
wood  or  of  tinned  iron,  and  it  should  be  provided  with  two  cross-bars,  so  that 
it  can  be  slung  from  a  pulley  over  the  bed  and  supported  by  a  counter- 
poise of  shot.  If  this  is  well  adjusted  and  the  mattress  cut  away  on  the 
diseased  side  from  below  the  fold  of  the  buttock,  the  limb  swings  absolutely 
free,  entirely  out  of  the  patient's  control.  It  may  be  secured  either  with  two 
uiterrupted  side-splints  like  an  ordinary  compound  fracture,  or  with  a  mixture 
of  paraffin  and  wax  appHed  hot,  as  recommended  by  Howse.  In  either  case 
the  fixation  is  absolute.  Union  is  fairly  sound  in  a  successful  case  at  the  end 
of  six  weeks,  and  the  patient  may  then  be  allowed  to  get  about  on  crutches, 
the  limb  being  protected  either  with  a  poroplastic  casing  or  with  Thomas' 
knee-splint.  Some  appliance  of  this  kind  must  be  worn  for  several  years,  in 
the  case  of  children  until  the  period  of  growth  has  ceased. 

The  details  naturally  require  modification  in  many  particulars.  The 
patella,  for  example,  is  sometimes  preserved,  its  articular  surface  being  ^ 
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thoroughly  gouged  away ;  or  it  is  divided  and  sutured  together  again. 
Sometimes  it  is  sufficient  merely  to  shave  off  the  ends  of  the  bones  ;  and 
occasionally  the  bones  themselves  can  be  left  untouched,  only  the  soft 
pulpy  synovial  tissue  being  removed,  as  in  erasion ;  but  wlion  this  is  done 
great  care  is  required  to  prevent  flexion  afterwards. 

Results.— E  xcision  of  the  knee  rarely  succeeds  in  patients  over  thirty 
years  of  age,  or  in  those  under  ten  ;  m  the  former  the  reparative  powers 
fail,  in  the  latter  the  growth  of  the  limb  is  too  much  impaired.  Puberty  is 
the  most  favourable  time.  In  some  few  cases  a  movable  joint  has  been 
obtained  (in  erasion,  in  which  the  articular  surfaces  are  not  taken  away, 
this  is  usually  the  case,  and  sometimes  the  range  is  nearly  as  good  as  the 
normal  one),  but  it  is  certainly  wiser  to  try  for  bony  anchylosis.  Failure 
may  occur  from  the  whole  of  the  tubercular  disease  not  having  been  removed, 
from  the  strength  of  the  patient  being  unequal  to  the  strain,  or  from  too 
much  bone  having  been  taken  away.  In  this  case,  even  if  union  does  take 
place,  the  limb  remains  so  weak  and  wasted  and  is  so  much  shorter  than 
the  other,  that  amputation  is  usually  preferred.  Later,  even  after  years  have 
passed,  the  osseous  union  sometimes  yields  and  causes  serious  deformity. 

Excision  of  the  Ankle 

This  operation  is  rarely  practised ;  the  reparative  power  of  the  foot  is 
not  very  great,  stability  and  firmness  especially  are  required,  and  neither 
in  the  case  of  disease  nor  injury  is  the  mischief  likely  to  be  limited.  Com- 
pared with  excision,  Syme's  amputation  involves  very  much  less  risk  and 
may  be  relied  upon  for  an  excellent  practical  result. 

It  may  be  performed  either  by  two  lateral  incisions,  or  an  anterior 
transverse  one. 

In  the  former  (1)  an  incision  is  made  on  the  outer  side  of  the  foot  over 
the  peronfei  tendons,  from  two  inches  above  the  external  malleolus  to  within 
an  inch  of  the  base  of  the  fifth  metatarsal  bone.  The  skin  and  the  periosteum 
are  raised  from  off  the  bone,  the  tendons  drawn  to  one  side,  the  fibula 
divided  at  the  upper  angle,  and  the  lower  end  drawn  out  from  above  and 
removed,  dividing  the  external  lateral  ligament.  The  foot  is  then  turned  over 
and  (2)  an  incision  similar  in  length  and  direction  made  along  the  posterior 
margin  of  the  internal  malleolus,  the  tendons  and  periosteum  being  treated  in 
the  same  way.  The  lower  end  of  the  tibia  is  then  forced  into  the  wound  by 
everting  the  foot,  and  removed  with  a  narrow  saw  ;  the  upper  surface  of  the 
astragalus  is  treated  in  the  same  way ;  the  whole  of  the  gelatinous  tissue  scraped 
out,  and  the  wound  thoroughly  washed  out  and  drained.  If  the  astragalus  is 
much  involved  it  is  better  to  scoop  it  out  of  its  periosteal  shell  altogether. 

The  anterior  transverse  incision  is  more  simple.  A  cut  is  made  across 
the  front  of  the  joint,  beginning  at  the  tip  of  one  malleolus,  dividing  all  the 
tendons,  the  anterior  tibial  vessels  and  the  nerve,  and  ending  at  the  corre- 
sponding point  on  the  opposite  side.  The  ligaments  are  then  divided  as  far 
as  may  be  necessary,  the  under  surfaces  of  the  tibia  and  the  upper  of  the 
astragalus  successively  exposed  and  removed  ;  all  carious  bone  gouged  away 
with  the  granulation  tissue,  and  then  the  tendons  and  the  nerve  sutured  to- 
gether again.  The  skin  wound  should  unite  by  the  first  intention.  An  outside 
angular  splint  with  the  knee  well  bent  is  the  best  appliance,  until  the  seat  of 
injury  is  partially  consolidated  and  the  discharge  reduced  in  amount ;  and 
after  that  a  plaster  or  paraffin  bandage,  strengthened  if  necessary  by  slips  of  tin. 

z  z 
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CHAPTER  VII 

INJURIES  AND  DISEASES  OF  THE  HEAD 

Section  I. — Malformations 


ENCEPHALOCELE  AND  MENINGOCELE 

An  encephalocele  is  a  congenital  tumour  caused  by  the  abnormal  expansion 
of  some  part  of  the  cerebral  vesicles,  so  that  the  brain  substance  protrudes 
between  the  bones  of  the  skull  and  prevents  their  proper  development.  In 
a  meningocele  the  protrusion  consists  of  dura  mater  and  arachnoid  only,  but 
this  is  very  much  more  rare.  When  in  addition  to  the  brain  substance 
there  is  a  great  collection  of  fluid,  causing  immense  distension  of  the 
ventricle,  it  is  known  as  hydrencephalocele. 

An  encephalocele  can  only  develop  at  those  parts  of  the  skull  which 
normally  contain  processes  of  the  ventricles  ;  immediately  over  the  nose,  that 
is  to  say,  corresponding  to  the  anterior  cornua  (the  exactly  median  situation 
is  due  to  secondary  growth  of  the  bones)  ;  behind  the  mastoid  process, 
where  the  lateral  cornua  come  down  ;  and  in  the  neck  and  occipital  region 
over  the  fourth  ventricle.  A  few  cases  are  recorded  of  a  similar  prolonga- 
tion of  the  third  ventricle  into  the  pharynx,  through  the  sphenoid,  or 
between  it  and  the  ethmoid.  Encephalocele  has  nothing  to  do  with  the 
fontanelles. 

The  occipital  is  the  most  common,  the  portion  of  the  occipital  bone 
between  the  inion  and  the  foramen  magnum  being  deficient.    The  frontal 

comes'  next ;  the  others  are  very  rare.  Many 
cases  of  supposed  meningocele,  especially  in  the 
occipital  region,  are  in  all  probability  encepha- 
loceles  in  which  the  brain  substance  has  either 
atrophied  or  has  never  been  developed,  Hydren- 
cephalocele explains  itself. 

An  encephalocele  forms  a  roundish,  sessile  or 
pedunculated  tumour,  of  very  variable  size  (some- 
times a  mere  nodule,  sometimes  larger  than  the 
rest  of  the  child's  head)  projecting  from  the  sur- 
face of  the  cranium.  The  skin  covering  it  is 
generally  normal,  but  it  may  be  excoriated  ;  and, 
when  the  distension  has  taken  place  very  early  in 
life,  so  that  the  development  of  the  dorsal  meso- 
blastic  plates  has  been  checked,  it  may  consist 
merely  of  the  undifferentiated  brain-tissue  and 
menmges,  covered  over  with  epidermis,  as  in  some  analogous  cases  of  spina 
It  swells  up  and  becomes  tense  when  the  child  cries,  and  usually 


Fig.  266— Meningocele  at 
root  of  nose. 


bifida 


admits  of  partial  reduction  on  pressm-e,  although  this  may  cause  convulsions 
and  other  cerebral  symptoms.  Occasionally  the  outline  of  the  opening  in 
the  cranial  bones  can  be  felt  distinctly. 
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Fio.  207.— Encephalocele. 


An  encephalocele  is  usually  opaque,  with  indistinct  fluctuation,  and  is 

only  partially  reducible  ;  and  it  pulsates  distinctly.    A  true  meningoc  'le  is 

always  small,  and  as  a  rule  pedunculated  :  its  contents  admit  of  complete 

reduction,  and  if  it  is  large  enough  it  is  perfectly  translucent.  Hydren- 

cephalocele  is  always  very  lai-ge  and 

usually  pendulous,  the   rest  of  the 

child's  head  being  ill-developed. 

In   some    instances,  particularly 

when  the  tumour  is  situated  over  the 

glabella  and  the  skin  covering  it  is  red 

and  vascular,  great  care  is  required  to 

distinguish  it  from  a  nfevus.  They 

are  botli  congenital  and  reducible  ; 

they  both  swell  up  when  the  child 

cries  ;  the  colour  is  the  same  ;  and  if  the  intracranial  tumour  is  a  small  one, 

reduction  of  its  contents  need  not  be  followed  by  any  cerebral  symptoms  ;  and 
I  it  need  not  exhibit  any  arterial  pulsation.  I  have  known  the  diagnosis 
I  left  undecided  by  surgeons  who  were  certainly  capable  of  discriminating,  if 
!  any  were. 

Prognosis.— If  the  protrusion  is  small  and  the  skin  covering  it  healthy, 
jit  may  not  interfere  with  life  ;  and  in  a  few  rare  cases  it  has  happened  that 
las  growth  proceeded  the  neck  of  the  tumour  has  become  more  and  more 
jconstricted  until  at  length  it  ceased  to  have  any  connection  with  the  interior 
|of  the  skull.    Large  ones  as  a  rule  continue  to  increase  until  they  rupture. 

Treatment. — The  growth  should  be  carefully  protected  from  injury 
land  not  otherwise  interfered  with  except  under  one  condition — that  it  is  on 
jtbe  point  of  rupture.  Repeated  tappings  and  injections  of  Morton's  fluid 
lhave  succeeded  in  cases  of  meningocele,  as  in  spina  bifida  ;  but,  except  in 
Ithose  instances  in  which  from  the  small  size  or  pedimculated  character  of 
Ithe  tumour  there  is  some  prospect  of  natural  cure,  the  probability  of  a  good 
■result  is  very  remote. 


Section  II. — Injuries  of  the  Head 

IChese  include  injuries  of  the  scalp,  of  the  bones,  and  of  the  brain. 
I  The  scalp  may  be  bruised  or  cut ;  there  may  be  ha?morrhage,  either  ex- 
lernally  or  into  the  tissues ;  the  pericranium  may  be  stripped  off,  the  bone 
Iruised  or  fractured ;  blood  extravasated  between  it  and  the  dura  mater, 
|r  between  the  membranes  of  the  brain  ;  and  the  brain  itself  contused 
|r  torn.  No  wound  or  blow,  however  slight,  should  be  neglected  ;  even 
Ihen  the  superficial  structures  have  escaped  unhurt  there  may  be  serious 
lijury  to  the  much  more  important  ones  beneath.  Afterwards  inflammation 
lay  set  in,  even  though  there  is  no  external  wound.  If  this  occurs  it  may 
Itack  the  scalp  or  the  loose  cellular  tissue  beneath ;  it  may  begin  in  the 
lone,  causing  osteophlebitis  and  necrosis,  and  ending  either  in  general 
lyaimia  or  in  thrombosis  of  the  sinuses,  inflammation  of  the  membranes  or 
Irebral  abscess,  according  to  the  method  of  its  extension ;  and  finally  it  may 
lart  in  the  brain  itself. 

z  z  2 
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Injubies  of  the  Scalp 


The  scalp  presents  certain  anatomical  features  of  considerable  surgical 
importance.  The  skin  in  the  first  place  is  so  closely  bound  down  to  the 
aponeurosis  beneath,  that  merely  cutaneous  wounds  never  gape,  and  super- 
ficial inflammation  is  never  attended  by  much  swelling  or  redness.  For  the 
same  reason  contusions  often  cause  what  apparently  are  incised  wounds. 
Further,  the  chief  vessels  lie  between  the  aponeurosis  and  the  skin,  and 
are  embedded  in  such  dense  tissue  that  when  they  are  cut  they  cannot 
retract,  and  can  hardly  be  tied.  On  the  other  hand,  beneath  the  aponeurosis 
the  tissue  is  so  loose  that  blood  or  pus  can  collect  until  the  skin  floats  as  on 
a  water-bed,  bounded  by  the  zygoma,  the  eyebrows  and  the  superior  curved 
line  ;  and  the  scalp  can  be  stripped  off  and  hang  down  in  flaps.  Sloughing, 
however,  owing  to  the  position  of  the  vessels,  is  rarely  caused  in  this  way. 
Finally,  the  pericranium  is  easily  separated  from  the  bone,  except  at  the 
sutures ;  it  only  supplies  the  outer  table,  not  the  diploe  or  the  inner,  so  that 
when  necrosis  occurs  from  this  cause  the  sequestrum  is  usually  superficial. 
It  is  peculiar  also  that  it  hardly  ever  produces  any  new  bone  to  repair  an 
injury. 

Contusions  of  the  Scalp 

The  blood  maybe  extravasted  (1)  in  the  scalp  itself;  (2)  in  the  sub- 
aponeurotic layer  ;  or  (3)  between  the  pericranium  and  the  bone. 

The  first,  owing  to  the  denseness  of  the  tissue,  is  always  insignificant. 
The  second  may  be  either  diffuse,  and  of  enormous  extent,  or  circumscribed, 
and  then  very  often  it  is  curiously  deceptive.  The  blood  around  the  margin 
coagulates  into  a  hard  dense  ring,  the  inner  edge  of  which  is  sharp  and 
well-defined,  while  the  outer  is  bevelled  off ;  in  the  centre  it  remains  fluid, 
so  that  when  the  finger  is  pressed  upon  it  the  margin  stands  out  as  clearly 
as  the  edge  of  a  depressed  fracture,  for  which  it  may  easily  be  mistaken. 
The  rmg,  however,  is  distinctly  raised  above  the  level  of  the  surrounding 
bone,  and  it  can  always  be  indented,  I  have  known  the  opposite  mistake 
made.  Abscesses  sometimes  give  rise  to  the  same  kind  of  impression,  and  it 
must  be  remembered  that  the  presence  of  a  hjematoma  does  not  exclude  the 
existence  of  a  fracture. 

The  third  (cephalhematoma)  only  occurs  in  infants  and  nearly  always 
from  injuries  received  at  birth.  It  is  most  common  on  the  parietal  bone, 
though  I  have  seen  it  on  the  occipital,  and  it  is  easily  recognised  by  the 
way  in  which  it  is  limited  to  one  bone ;  it  ne'ver  extends  over  the  sutures. 
Like  the  former,  the  margin  becomes  hard,  and  a  certain  amount  of  or- 
ganisation, and  even  ossification,  takes  place;  the  centre  remains  fluid, 
and  for  a  long  time  gives  rise  to  a  sensation  of  parchment  crackling  when 
pressed  upon. 

Absorption  in  all  these  cases  is  slow,  but,  unless  inflammation  sets  m, 
they  should  never  be  incised;  and  aspiration  is  rarely  necessary.  The 
cephalhasmLtoma  of  infants  should  never  be  touched;  in  other  cases  lead  . 
lotion  may  be  apphed  at  first,  or,  if  the  patient  will  he  down,  an  ice-bag,  to 
check  the  extravasation  and  hyperemia  ;  afterwards  well-applied  pressure  is 
the  most  efficient  remedy. 
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Wounds  of  tlie  Scalp 

These,  like  contusions,  may  be  superficial,  involving  the  skin  only  ;  or 
extend  into  the  subaponeurotic  layer  ;  or  lay  the  bone  bare.  The  first  are 
rarely  of  any  extent  ;  in  the  second,  if  the  hair  is  entangled  in  machinery,  or 
the  head  caught  under  a  cart-wheel,  the  whole  scalp  may  be  detached  and 
hang  down  in  a  flap,  but  it  rarely  sloughs  ;  in  the  third  there  is  an  additional 
danger,  for  the  bone  is  exposed,  and  is  often  bruised  or  scratched.  Hemor- 
rhage from  the  torn  vessels  is  often  abundant,  but  neither  ligature  nor 
torsion  is  of  any  use.  Pressure  stops  it  at  once.  Acupressure  may  be 
used,  but  a  bandage  is  nearly  always  sufficient ;  care,  however,  is  necessary, 
as  it  may  be  applied  so  tightly  as  to  cause  a  slough. 

Treatment. — Scalp  wounds  require  no  special  treatment,  the  same 
principles  must  be  followed  as  elsewhere  ;  the  only  peculiarities  are  the 
extraordinary  vitality  of  the  skin,  and  the  ease  with  which  inflammation,  if 
it  once  sets  in,  spreads  in  all  directions.  Therefore  no  portion  of  scalp 
should  ever  be  sacrificed,  no  matter  how  brviised  or  dirty  it  is  ;  and  perfect 
cleanliness  and  perfect  drainage  must,  be  insisted  on.  If  this  is  carried  out, 
they  may  be  treated  like  other  wounds  and  with  exceptional  success. 

The  head  must  be  shaved  around  the  injury,  the  wound  carefully  explored 
and  washed  out  thoroughly  with  an  antiseptic,  all  oozing  stopped,  and  any 
bagging  or  collecting  of  fluid  prevented.  Counter-openings  may  be  made 
and  drainage-tubes  inserted,  if  there  is  a  dependent  pouch ;  but  in  most 
cases  it  is  sufficient  to  support  the  skin  well  against  the  skull  so  as  to  keep 
it  at  rest  and  ensure  early  adhesion.  Then  the  edges  of  the  wound  may  be 
dusted  over  with  iodoform  and  covered  with  an  absorbent  dressing,  such  as 
wood-wool,  or  a  sponge  wrung  out  of  carbolic.  There  is  no  objection  to 
the  use  of  sutures,  if  care  is  taken  ;  but  of  course,  if  the  wound  is  tightly 
sewn  up,  and  suppuration  allowed  to  take  place  beneath,  serious  consequences 
must  ensue.  Even  if  half  the  scalp  is  stripped  off  and  hangs  down  the 
back  of  the  neck,  or  over  the  face,  it  may  be  treated  in  this  way,  and  often 
will  adliere  at  once.  If  it  does  not,  the  under  surface  throws  out  granula- 
tions, and  union  takes  place  by  the  third  intention.  In  all  cases  of  severe 
injury  the  patient  should  be  confined  to  bed,  and  kept  perfectly  quiet,  on 
low  diet  ;  and  care  must  be  taken  that  the  bowels  do  not  become  confined. 
It  must  never  be  forgotten  that,  in  addition  to  the  scalp  wound,  tliere  may 
be  very  great  injury  to  the  brain. 

So  long  as  there  is  no  pain  or  fever,  the  wound  should  be  left  alone.  If, 
however,  one  spot  is  tender,  or  if  the  temperature  rises,  or  if  there  is  any 
shivering,  it  must  be  exposed  at  once  and  carefully  examined:  it  nearly 
always  means  that  some  of  the  secretion  is  pent  up.  As  a  rule  it  is  suffi- 
cient to  introduce  a  probe,  or  to  loosen  a  suture :  a  drop  or  two  of  fluid 
escapes,  and  the  symptoms  are  relieved  at  once. 

Erysipelas  sometimes  attacks  scalp  wounds,  but  they  are  not  more  liable 
to  it  than  others  that  are  equally  exposed.  The  danger  is  that  the  super- 
ficial wound  may  close,  and  the  discharge  collect  and  decompose  beneath. 
The  cellular  tissue  is  so  loose  that  suppuration  soon  spreads  all  over  the 
head ;  the  scalp  becomes  boggy  and  cedematous  ;  the  eyelids  are  swollen 
and  the  forehead  reddened;  the  pulse  becomes  quick  and  feeble;  the^ 
temperature  rises ;  delirium  sets  in  ;  and  the  condition  becomes  one  ot 
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extreme  gravity.  If  left  to  itself  the  whole  of  the  cellular  tissue  may 
slough,  leaving  the  bone  absolutely  bare  ;  or  the  patient  may  sink  from 
exhaustion  or  septic  poisoning  (especially  as  this  is  likely  to  occur  in  those 

whose  health  is  broken  down),  or  the  in- 
^  £g^j^^^^a^|;jQj-^  y^Q^y  gp^ead  along  the  emissary 

veins  into  the  diploe  and  sinuses  of  the 
cranium,  and  set  up  thrombosis  and 
pjiemia.  In  such  a  case  the  wound  must 
be  laid  open  at  once,  only  such  sutures 
being  left  as  are  absolutely  necessary  to  pre- 
vent a  flap  hanging  down  ;  small  mcisions, 
parallel  to  the  main  arteries  and  going 
right  down  to  the  bone,  made  wherever 
the  skin  is  boggy ;  and  warm  boracic 
fomentations  applied,  to  encourage  the  dis- 
charge as  much  as  possible.  Quinine  and 
carbonate  of  ammonia  are  nearly  always 
required  ;  it  is  very  seldom  that  any  food 
Fig.  2G8.---Ex£oiiation  of  a  triangular  can  be  taken  ;  and  in  many  cases  the  con- 

plate  ot  bone  from  the  vault  of  a  skull,    t  j.  ,      •  i   li    j.     j.-      i  j.„ 

caused  by  denudation.    Three  weeks   dltion  ot  the  pulse  IS  SUCh  that  stimulantS 

after  the  injury.  i^^^ust  ^e  given  freely. 

When  the  pericranium  is  detached  the 
risk  is  greatly  increased.  Necrosis  of  the  outer  table  may  occur  simply  h-om 
its  blood-supply  being  cut  off;  more  frequently  it  becomes  vascular  and 
throws  out  granulations,  minute  red  dots  making  their  appearance  on  the 
bare  white  bone,  and  projecting  more  and  more  as  the  compact  tissue 
becomes  absorbed,  until  they  form  a  perfectly  uniform  layer.  Or  worse 
than  this  may  happen  :  inflammation  may  set  in.  If  this  occurs,  the  whole 
thickness  of  the  bone  is  almost  sure  to  perish,  and  the  mischief  may  ex- 
tend to  the  membranes  of  the  brain,  or  into  the  venous  sinuses,  and  cause 
either  diffuse  meningitis  or  general  constitutional  infection.  Every  case  of 
scalp  wound  in  which  the  bone  is  exposed  requires  to  be  watched  with  the 
greatest  care. 

Fractuees  op  the  Skull 

These  are  divided  into  fractures  of  the  vault  and  fractures  of  the  base. 
They  are  nearly  always  the  result  of  direct  violence.  If  the  area  on  which 
the  blow  falls  is  hmited,  the  injury  is  limited  too  ;  and  naturally  this  is  more 
common  on  the  vault.  If,  on  the  other  hand,  the  force  is  diffused  over  a 
wider  area,  the  cranium  is  compressed,  the  most  inelastic  and  unyielding 
part  gives  way,  and  a  fissure  is  produced  which  generally  runs  across  the 
base  and  part  of  the  vault  as  well.  The  distinction  therefore  is  not  perfect, 
but  it  is  found  to  work  conveniently. 

1.  Fracture  of  the  Vaitlt 

Owing  to  its  arched  shape,  its  elasticity  even  in  adults,  and  the  presence, 
ot  sutures  breaking  up  and  softening  the  force  of  blows,  this  escapes  more 
irequently  than  might  be  expected.    In  infants  it  is  sometimes  bent  in  like 
a  piece  of  tin,  without  any  actual  tearing,  but  in  many  of  these  cases  the 
inner  table  gives  way,  as  in  greenstick  fracture. 
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The  fracture  may  take  the  form  of  a  simple  fissure  ;  or  it  may  be 
stellate  or  comminuted.  Occasionally  the  outer  table  only  is  hurt ,  and  a 
few  rare  cases  are  recorded  in  which  this  has  escaped,  and  the  inner  only  has 
given  way ;  but  nearly  always  it  extends  through  the  whole  thickness.  If 
the  bone  is  driven  in,  the  fracture  is  said  to  be  depressed  ;  in  most  instances 
the  whole  substance  is  forced  in,  but  over  the  frontal  sinuses,  and  in  contu- 
sions, the  inner  table  may  not  be  affected  ;  generally  it  is  splintered  a  great 
deal  more  than  the  outer.  It  is  called  a  gutter  fracture  if  the  depression  is 
long  and  narrow  ;  a  pond  fracture  if  it  is  circular.  In  children,  owing  to 
the  elasticity  of  the  bones,  depression  may  take  place  without  fracture, 
especially  if  the  area  is  extensive  ;  but  probably  in  many  of  these  there  is 
really  some  tearing  of  the  inner  layer.  Elevated  fractures,  caused  by  oblique 
cuts,  are  rare  in  civil  life,  and  can  only  occur  while  the  bones  are  still 
capable  of  yielding.  Punctured  fractures,  which  are  produced  by  the  impact 
of  some  sharp  body,  such  as  a  nail,  are  particularly  serious  owing  to  the 


Figs.  2G9  an.l  270.-Fractui-e  of  vault  of  skull  caused  by  tbe  impact  of  a  blunt  i"stx^ment  (a 
liammer)  showing  the  greater  area  and  more  extensive  splmtermg  on  the  mner  suUace. 

amount  of  injury  inflicted  on  the  inner  table.  There  may  be  only  a  small 
round  hole  in  the  outer,  while  the  inner  is  fringed  all  round  with  a  row  ot 
spikes,  projecting  at  right  angles  from  the  surface  mto  the  dura  matei. 
The  inner  table  as  a  rule  sphnters  more  readily  than  the  outer ;  paitiy 
because  it  is  thinner  and  more  brittle,  and  forms  part  of  a  smaller  cncle  , 
but  mainly  because,  in  all  ordinary  accidents,  the  blow  falls  upon  tlie  outer 
first,  so  that  the  force  in  travelling  through  the  diploe  becomes  distributed 
over  a  wider  area  (figs.  269  and  270).  If  a  bullet  passes  through  the  cranium 
from  within  outwards  the  reverse  is  the  case. 

(ft)  Simflc  FmcUires 
Of  themselves,  simple  fractures  of  the  vault  are  of  little  or  no  conse- 
quence;  contusions,  fissures,  and  fractures  without  displacement  do  no 
admit  of  proof;  and  even  when  the  bone  is  comminuted  and  the  depress  on 
considerable,  the  diagnosis  is  often  only  a  conjecture  owing  to  tlie  an  o  m 
of  blood  extravasated  Their  gravity  arises  from  the  fact  that  serious  r^m  j 
to  important  structures  is  so  often  associated  with  them.  Concussion  oi 
contusion  of  the  brain  ;  haemorrhage  between  the  membranes,  or,  especialh 
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if  the  course  of  the  fissure  traverses  the  middle  meningeal  artery,  between 
the  dura  mater  and  the  bone  ;  rupture  of  the  venous  sinuses  and  lacerationi 
of  the  membranes  are  of  frequent  occurrence  after  simple  fractures  ;  more 
rarely  the  contents  of  the  cranium  (the  cerebrospinal  fluid  at  least)  find, 
their  way  out,  and  form  a  soft  fluctuating  and  pulsating  swelling  underneath 
the  aponeurosis — cephalhydrocele. 

Later,  especially  in  cases  in  which  the  bone  is  severely  contused,  inflam- 
mation may  set  in,  though  it  is  very  rare  in  comparison  with  compound 
fractures.  It  may  be  either  acute  or  chronic.  In  the  former  case  the  whole 
thickness  of  the  bone  perishes  ;  lymph  is  poured  out  beneath  the  pericranium ; 
the  scalp  becomes  boggy  and  cedematous  (Pott's  puffy  tumoui') ;  and  sup- 
puration follows  and'  spreads  to  the  inner  surface  of  the  cranium.  A  few 
cases  are  on  record  in  which  the  abscess  resulting  from  this  has  been  merely 
local,  between  the  bone  and  the  dura  mater ;  much  more  frequently  the- 
inflammation  rapidly  involves  the  venous  sinuses,  and  ends  in  either  diffusa 
suppurative  meningitis  or  pytemia. 

Chronic  inflammation  is  even  more  uncommon,  but  an  extraordinary 
thickening  of  the  bone  is  said  to  have  occurred  after  simple  fracture.  The 
whole  skull  may  be  affected  ;  or  irregular  nodules  may  grow  out  and  cause 
constant  wearing  pain  and  neuralgia.  Loss  of  power,  partial  paralysis,  and 
even  insanity  and  epilepsy  have  been  known  to  follow. 


(b)  Covipo'uncl  Fi'actures 

In  the  majority  of  instances  the  nature  of  the  injury  can  be  seen  at  once^ 
■There  is  a  fissure,  appearing  as  a  thin  red  line,  out  of  which  blood  continues, 
to  ooze,  contrasting  with  the  white  bone  around  ;  or  the  bone  is  plainly  com- 
minuted and  driven  in  ;  or  the  broken  edge  of  a  knife  or  other  foreign  body 
can  be  seen  upon  the  surface.  But  this  is  not  enough  ;  the  wound  must  be 
carefully  and  thoroughly  explored  with  the  finger,  the  mere  diagnosis  is  not, 
sufficient ;  its  extent  and  the  depth  and  character  of  the  displacement  must 
be  made  out  as  accurately  as  possible,  especially  in  the  case  of  punctured 
wounds.  There  are  many  sources  of  fallacy :  a  suture  can  easily  be  mis- 
taken for  a  fracture,  or  the  edge  of  the  pericranium,  if  it  is  cut  and  one  side 
is  adherent  to  the  bone,  may  feel  like  a  fissure,  especially  if  a  probe  is  used. 
The  temporal  aponeurosis  has  before  now  given  rise  to  difficulty  :  a  foreign 
body  may  be  broken  off  flush  with  the  surface,  so  that  it  can  scarcely  be 
detected  ;  or,  as  in  the  case  of  the  frontal  sinuses  in  men,  though  the 
outward  depression  is  very  considerable,  the  inner  table  may  not  be  injured 
at  all. 

Serious  complications  are  much  more  common  in  compound  fractures. 
In  the  first  place  the  force  is  often  greater,  and  nearly  always  is  concentrated 
on  one  small  spot,  so  that  the  inner  table  is  driven  inwards  and  extensively 
splintered.  The  more  nearly  a  fracture  approaches  the  punctured  form,  the 
more  dangerous  it  becomes  ;  it  does  not  matter  so  much  if  the  depression  is 
wide  and  extensive,  or  if,  owing  to  the  softness  and  elasticity  of  the  bones, 
there  is  little  or  no  splintering  ;  the  dura  mater  is  not  injured,  and  symptoms 
of  compression,  merely  from  displaced  bone,  are  exceedingly  rare  ;  but  where 
the  mner  opening  is  fringed  with  a  circle  of  little  spikes,  projecting  vertically 
inwards,  and  tearing  and  irritating  the  membranes  and  the  brain,  inflamma- 
tion is  almost  certain  (fig.  271).    In  addition  compound  fractures  are  always 
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exposed  to  the  risk  of  decomposition.  Blood  is  extravasated  into  the  diploe, 
and  between  the  dnra  mater  and  the  bone  ;  the  fracture  is  often  comminuted  ; 
there  are  numerous  Httle  spaces  and  fissures  between  the 
fragments  which  cannot  drain,  and  the  wound  is  frequently 
filled  with  dirt  and  other  foreign  substances.  Under  these 
circumstances,  unless  steps  are  taken  to  prevent  it,  inflam- 
mation must  break  out,  and  though  fortunately  it  often  re- 
mains limited  to  the  wound,  and  merely  causes  necrosis  of 
the  broken  fragments,  it  may  at  any  moment  spread  into 
the  surrounding  bone,  or,  especially  if  the  dura  mater  has 
been  pricked,  into  the  membranes  of  the  brain  and  set  up 
fatal  meningitis. 

Treatment. — (a)  In  simple  fractures. —  So  far  as 
the  bone  itself  is  concerned,  injury  to  the  vault  of  the -p^^.  071  _puncturea 
skull  rarely  requires  anything.  Unless  there  are  definite  fracture  of  skull, 
symptoms  of  compression,  either  growing  worse  or  refusing 
to  clear  up,  nothing  should  be  done.  But  it  is  so  often  associated  with  con- 
cussion and  contusion  of  the  brain,  and  the  extent  of  injury  is  so  entirely 
unknown,  that  in  any  case  in  which  there  is  the  least  ground  for  suspicion 
the  utmost  precautions  must  be  taken.  The  patient  must  be  placed  in  a 
darkened  room  with  the  head  shaved,  and  an  ice-bag,  or  better,  Leiter's  coil 
applied  ;  every  source  of  irritation  or  excitement  should  be  excluded,  the 
bowels  should  be  opened,  preferably  with  a  calomel  purge,  and  nothing  but 
the  simplest  diet  allowed.  Eest  in  bed  must  he  strictly  enforced  for  at  least 
three  weeks,  and  the  patient  must  be  carefully  watched  for  months.  The 
great  fear  during  the  first  few  days  is  that  hyperaemia  and  inflammation  of 
the  brain  may  occur ;  after  that  the  chief  risk  comes  from  the  bone,  which 
may  inflame  and  cause  necrosis,  meningitis,  or  pyemia ;  later  still,  even 
years  after,  symptoms  of  cerebral  irritation  may  make  their  appearance, 
sometimes  merely  undue  excitability,  or  fits  of  temper,  especially  if  there  is 
any  indiscretion  in  diet  or  abuse  of  stimulants  ;  occasionally,  but  fortunately 
very  rarely,  more  serious  trouble,  such  as  epilepsy  and  even  insanity. 

(6)  In  compound  fractures  the  wound  in  the  soft  parts  and  the  injury 
to  the  bone  require  something  further.  The  former  should  be  treated  as 
already  described  :  the  hair  should  be  shaved  off,  the  scalp  well  washed,  the 
hfemorrhage  stopped,  foreign  matter  and  dirt  carefully  removed,  and  then  all 
the  part  that  has  been  exposed  thoroughly  washed  out  with  corrosive  sub- 
limate or  some  other  antiseptic.  It  should  then  be  well  dried,  the  edges 
dusted  over  with  iodoform  and  brought  together  with  sutures  (catgut  is 
especially  useful  where  there  is  no  tension),  leaving  suitable  openings  for  the 
escape  of  the  lymph,  and  if  necessary  one  or  two  tubes  may  be  inserted. 
Then  it  should  be  carefully  covered  over  with  a  thick  layer  of  some  dressmg 
sufficiently  absorbent  to  soak  up  any  discharge  at  once,  and  bandaged  to 
avoid  displacement  and  secure  rest. 

Si7nple  linear  fissures,  not  depressed  and  jiot  caused  by  the  impact  of  a 
sharp  weapon,  may  be  covered  in  at  once,  the  pericranium  being  replaced  if 
it  is  torn  off.  There  is  no  splintering  in  such  a  case,  no  fear  of  spicules 
irritating  the  dura  mater  and  the  brain,  and  the  sooner  the  fracture  is  con- 
verted into  a  simple  one  the  less  the  risk  of  decomposition  and  suppuration. 
Punctured  fract7ires,  on  the  other  hand,  should  always  be  trephined,  the  wound 
in  the  outer  table  being  included  in  the  circle  of  the  instrument.    It  is  1111- 
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possible  to  ascertain  the  condition  of  the  inner  table  ;  in  nearly  every  case  it 
is  starred  and  the  splinters  driven  inwards ;  the  operation  adds  nothing  to 
the  gravity  of  the  case,  and  deep  punctured  wounds  passing  through  strata 
of  different  consistence  cannot  either  be  cleaned  or  drained. 

In  compound  depressed  fractures,  portions  of  bone  that  are  detached  or 
loose  or  driven  into  the  substance  of  the  dura  mater,  must  be  carefully  picked 
out.  If  there  are  symptoms  of  compression,  or  if  the  size  and  depth  of  the 
wound  make  it  probable  that  the  inner  table  is  splintered,  the  bone  must  be 
elevated,  and,  if  necessary,  part  of  a  circle  removed  with  the  trephine,  the 
pin  resting  on  the  uninjured  margin.  No  pains  must  be  spared  to  make  the 
elevation  effectual,  and  to  exclude  the  possibility  of  splinters  being  left  under 
the  overhanging  edges.  It  is  true  that  a  large  proportion  of  patients  never 
suffer  in  any  way ;  that  fragments  of  bone  and  even  foreign  bodies  have 
remained  embedded  in  the  substance  of  the  brain  itself  for  years,  without  its 
being  known  ;  but  they  are  never  safe.  So  many  cases  are  recorded  of  dis- 
turbances of  the  most  varied  character — motor,  sensory,  and  psychic — being 
caused  by  the  presence  of  a  depressed  fracture,  and  being  cured  by  its  eleva- 
tion, that  unless  the  depression  is  smooth  and  even,  as  it  nearly  always  is  in 
children  (fractures  of  the  skull  in  them  rarely  require  much  interference),  it 
is  better  to  raise  it  at  once.  The  operation  does  not  increase  the  patient's 
risk ;  trephining,  when  done  as  a  precaution  and  not  as  a  last  resource  for  a 
disease  that  has  almost  proved  fatal  already,  is  very  rarely  followed  by  any  ill 
result ;  and  in  many  cases  in  which  the  wound,  filled  with  extravasated  blood, 
has  been  exposed  to  the  air,  and  perhaps  ground  in  with  dirt,  the  cleansing 
process  cannot  be  thoroughly  carried  out,  or  the  risk  of  decomposition  and 
inflammation  avoided,  without  its  being  done. 

Sometimes  it  is  merely  necessary  to  introduce  the  point  of  an  elevator 
under  one  of  the  edges  of  a  depressed  fragment,  and  gradually  lever  it  up 
until  it  is  on  a  level  with  the  rest.  Very  often,  however,  the  fragments  are 
so  locked  together  that  this  camiot  be  done  without  first  removing  a  portion 
of  bone  ;  or  it  is  found  that  the  injury  is  much  more  extensive  than  it 
appeared  to  be  at  first  sight,  and  that  the  splintering  extends  a  long  way 
under  the  edge  of  the  outer  table.  Then  it  becomes  necessary  either  to 
remove  some  of  the  overhanging  edge  with  Hofmann's  gouge-forceps  or  to 
apply  the  trephine  on  the  margin.  In  any  case  great  care  must  be  taken  to 
preserve  the  pericranium  and  to  avoid  detaching  any  adherent  fragments. 
The  wound  must  be  dressed  in  the  ordinary  way.  The  portion  of  bone  that 
has  been  removed  may  be  replaced,  and  in  some  cases  it  retains  sufficient 
vitahty  to  form  fresh  adhesions  ;  more  often  it  gradually  becomes  absorbed, 
or,  if  suppuration  sets  in,  perishes  and  is  thrown  off  as  a  foreign  body.  It 
very  rarely  happens  that  there  is  any  reproduction  of  bone  ;  the  edges  of  the 
opening  become  rounded  and  smooth,  and  a  dense  fibrous  cicatrix  forms 
upon  the  surface  of  the  dura  mater,  strong  enough  of  itself  to  act  as  a 
protection  to  the  brain,  unless  the  opening  is  very  large. 


2.  Fracture  of  the  Base 

Fracture  of  the  base  of  the  skull  is  sometimes  the  result  of  direct  violence 
—when,  for  example,  a  revolver  is  discharged  into  the  mouth,  or  a  stick 
IS  forced  through  the  roof  of  the  orbit,  or  the  condyle  of  the  jaw  is  driven 
through  the  glenoid  fossa.    More  often  it  is  caused  by  a  fissure  extending 
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from  the  vault.  The  fracture  starts  from  the  point  that  is  struck,  and 
generally  passes  across  the  base  of  the  corresponding  fossa,  sometimes  when 
the  force  is  great  involving  more  than  one.  The  middle  suffers  the  most 
frequently,  as  might  have  been  expected,  and  a  very  common  course  for  the 
fissure  to  take  is  across  the  petrous  portion  of  the  temporal  bone  and  the 
internal  auditory  meatus.    Occasionally  it  is  produced  in  other  ways.  The 
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Fig.  272.— Base  of  skull,  showing  the  most  frequent  lines  of  fracture  (a)  across  the  petious 
portion  of  the  temporal  bone,  cutting  the  internal  auditory  meatus  m  two,  (O)  pabsing 
between  the  foramina  media,  and  (c )  radiating  from  the  foramen  magnum  into  tiie  imn 
bone  of  the  occipital  fossa. 


skull,  for  example,  may  be  driven  down  on  to  "the  vertebral  column  just  as  a 
hammer-head  is  forced  on  to  the  shaft,  with  such  violence  as  to  break  the 
bone  round  the  foramen  magnum  ;  or,  as  in  falls  upon  the  head,  the 
vertebral  column  may  be  driven  against  the  skull.  In  fracture  contrc- 
coup  the  injury  is  on  the  opposite  side  of  the  head,  at  the  other  end  ot_  the 
diameter.  The  orbital  plate  of  the  frontal  bone,  for  example,  is  sometnnes 
fissured  from  a  fall  upon  the  occipital  region.    The  skull  is  suddenly 
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shortened  in  its  antero-posterior  diameter,  and  correspondingly  widened  in 
its  lateral  and  vertical  ones  ;  both  the  frontal  and  the  occipital  regions  are 
flattened  out ;  but  the  former,  being  the  thinner,  more  brittle  and  less 
regular  in  its  elasticity,  gives  way  first.  It  must  not  be  forgotten  that 
fractures  extending  into  the  ear,  nose,  and  pharynx  are  really  compound. 

The  diagnosis  of  fractm-e  of  the  base  of  the  skull  can  only  be  made  either 
from  an  escape  of  some  of  the  contents  of  the  cranium,  or  from  injury  to 
some  of  the  structures  that  pass  out  through  it.  It  may  be  suspected  when- 
ever there  is  evidence  of  serious  injury  to  the  brain  after  a  severe  blow  upon 
the  head,  but  it  can  only  be  proved  by  one  of  these.  Probably  it  is  present 
in  many  of  the  cases  of  severe  contusion  to  the  brain,  in  which  the  patient, 
after  lying  in  a  state  of  semi-unconsciousness  for  days  and  even  weeks, 
slowly  recovers.  If  it  is  compound,  it  adds  very  distinctly  to  the  danger  of 
the  case. 

The  brain  substance  itself  rarely  escapes,  except  in  gunshot  injuries  and 
compound  fractures  through  the  ethmoid,  when,  for  example,  there  is  a 
violent  blow  at  the  root  of  the  nose  breaking  up  the  cribriform  plate  and 
lacerating  the  dura  mater.  The  ordinary  signs  that  are  looked  for  are  the 
escape  of  cerebro-spinal  fluid  and  haemorrhage. 

Escape  of  cerebrospinal  fluid. — -This  may  take  place,  as  already 
mentioned,  on  the  vertex,  commg  from  the  ventricles  of  the  brain,  and 
formmg,  if  the  fracture  is  a  simple  one,  a  soft  fluctuating  and  pulsating 
swelling,  which  causes  symptoms  of  compression  when  it  is  reduced  ;  or  it 
may  escape  from  the  ear,  the  nose,  or  the  roof  of  the  pharynx.  Owing  to 
the  frequency  with  which  fractures  of  the  middle  fossa  of  the  skull  pass 
across  the  internal  auditory  meatus  and  tear  open  the  prolongation  of  the 
arachnoid  along  the  auditory  nerve,  the  ear  is  by  far  the  most  common  of 
the  three.  If  the  tympanic  membrane  is  torn  across,  it  pours  out  from  the 
external  meatus  ;  if  it  is  not,  it  trickles  down  the  Eustachian  tube  into  the 
pharynx  and  probably  escapes  notice  altogether.  In  the  case  of  the  nose 
and  pharynx  it  must  come  fronj  the  great  sub-arachnoid  sac  at  the  base  of 
the  brain,  possibly  along  the  course  of  the  olfactory  nerves.  In  one  or  two 
instances  the  fissure  in  the  petrous  portion  of  the  temporal  bone  has  been 
so  fine  that  it  could  only  be  detected  after  maceration. 

The  nature  of  the  fluid  may  be  recognised  partly  by  its  quantity,  partly 
by  its  chemical  composition.  The  escape  of  a  teaspoonful  of  moderately  clear 
fluid  from  the  ear,  a  day  or  two  after  a  severe  blow  on  the  head,  cannot  be 
regarded  as  proof  of  fracture  of  the  base  of  the  skull.  If  the  tympanic  mem- 
brane is  torn  across,  there  is  often,  especially  in  men,  a  certain  amount  of 
secretion  of  a  watery  fluid  from  the  mucous  membrane  lining  the  mastoid 
cells ;  but  this  does  not  come  on  immediately  after  the  accident,  and,  like 
catarrhal  secretion  generally,  is  always  more  or  less  turbid.  It  is  possible 
the  same  thing  may  occur  in  connection  with  the  frontal  sinuses. 
Cerebro-spinal  fluid  begins  to  escape  either  at  once  or  immediately  after  the 
hfemorrhage  has  ceased,  and  as  much  as  a  pint  may  flow  out  in  twenty- 
four  hours.  Usually  it  continues  for  several  days  and  then  ceases  of  itself. 
That  it  comes  from  the  interior  of  the  cranium  may  be  shown  by  making  the 
patient  blm/  his  nose  hard,  compressing  it  at  the  same  time  :  the  intra-cranial 
pressure  rises  rapidly  and  the  fluid  pours  out ;  but  the  experiment  is  not  ad- 
visable. Its  chemical  composition  agrees  perfectly  with  that  of  cerebro-spinal 
fluid  :  there  is  an  appreciable  amount  of  chloride  of  sodium  present ;  a  trace 
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of  sugar  can  sometimes  be  found ;  but  the  amount  of  albumin  is  much  too 
small  to  give  any  reaction  with  nitric  acid,  or  acetic  acid  and  ferrocyaiiide  of 
potassium,  even  when  the  fluid  has  been  concentrated  at  a  low  temperature. 

Hcemorrhage  naturally  is  more  ambiguous.  The  mere  escape  of  blood 
after  a  severe  injury  to  the  head  cannot  be  regarded  as  a  diagnostic  sign  of 
any  value,  unless  there  are  special  features  in  connection  with  it.  Every 
case  of  hemorrhage  from  the  ear,  for  example,  must  be  looked  upon  with 
grave  suspicion,  unless  it  can  be  traced  to  some  small  laceration  ;  but  it 
can  only  be  regarded  as  proof  of  fracture  when  it  is  immediate,  copious,  and 
long  continued.  The  same  thing  may  be  said  of  hfemorrhage  into  the 
tissue  of  the  orbit.  If  the  stain  does  not  make  its  appearance  under  the 
conjunctiva  for  some  time  after  the  accident,  and  if  it  gradually  creeps 
forwards  towards  the  cornea  (not  as  in  an  ordinary  black  eye,  from  direct 
injury,  diminishing  as  it  recedes),  it  is  proof  that  the  htemorrhage  comes 
from  behind,  possibly  from  fracture  of  the  orbital  plate  of  the  frontal  bone ; 
and  if  it  slowly  soaks  forward  into  the  eyelids,  the  lower  first,  until  they  are 
both  jet-black,  without  any  staining  of  the  cheek  or  forehead  aromid,  or  if  the 
eyeball  is  protruded,  it  becomes  much  more  definite.  But  it  is  only  certain 
when  the  nature  of  the  accident  is  such  as  to  preclude  the  possibility  of  any 
direct  injury  to  the  structures  in  the  orbit  itself.  Under  such  conditions, 
serious  haemorrhage  coming  from  behind  can  only  arise  from  a  fissure  tra- 
versing the  orbital  plate  of  the  frontal  bone,  or  part  of  the  sphenoid,  and 
opening  up  perhaps  the  anterior  extremity  of  the  cavernous  sinus. 

Hemorrhage  into  the  nose  or  mouth,  or  into  the  tissues  at  the  back  of 
the  neck,  and  vomiting  of  blood  after  any  severe  injury  to  the  head,  in  the 
same  way  must  be  regarded  as  very  suspicious,  and  any  case  in  which  they 
occur  must  be  given  the  benefit  of  the  doubt,  and  treated  as  if  it  were  certain 
that  there  was  a  fracture  of  the  base  ;  but  they  cannot  be  regarded  as  proof, 
imless  the  presence  of  all  other  injuries  can  be  excluded. 

The  cranial  nerves  may  be  injured  in  fractures  of  the  base  of  the  skull  : 
either  torn,  when  the  effect  is  immediate  and  usually  permanent,  or  merely 
compressed  by  blood  extravasated  into  the  sheath  or  into  one  of  the  bony 
canals.  Sometimes  this  is  followed  by  neuritis,  coming  on  after  an  interval 
of  two  or  three  weeks,  and  gradually  disappearing  again.  The  seventh  nerve 
suffers  the  most  frequently,  causing  deviation  of  the  soft  palate,  as  well  as 
facial  paralysis ;  but  atrophy  of  the  optic  disc,  from  rupture  of  the  optic 
nerve,  has  been  found  after  fractures  of  the  anterior  fossa,  and  occasionally 
the  fifth  and  the  motor  nerves  of  the  eye  are  involved. 

Fractures  of  the  base  of  the  skull  must  be  treated  in  the  same  way  as 
fracture  of  the  vault :  the  brainis  always  severely  injured,  and  the  greatest  care 
must  be  taken  to  ward  off  any  source  of  irritation.  If  the  cribriform  plate  of 
the  ethmoid  is  comminuted,  an  attempt  should  be  made  to  remove  the  frag- 
ments, either  through  the  orbit  or  the  nose,  for  fear  of  the  dura  mater  being 
injured,  and  to  ensure  more  perfect  drainage.  The  discharge  is  certain  to 
become  purulent,  and  is  usually  exceedingly  offensive,  especially  if  the  injury 
is  followed  by  necrosis.  In  the  case  of  the  ear,  the  meatus  should  be  gently 
syringed  out  with  an  antiseptic,  and  then  covered  with  a  large  pad  of  ab- 
sorbent cotton,  renewed  as  often  as  required.  The  fracture  is  compound, 
but  meningitis  rarely  follows. 

Callus  is  scarcely  ever  thrown  out,  the  parts  lie  absolutely  quiet,  and 
there  is  no  irritation ;  in  many  cases  union  is  by  fibrous  tissue  only  ;  and 
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the  edges  of  the  fracture  become  smoothed  down  and  absorbed  to  some 
extent,  so  that  the  fissm'e,  when  the  skull  is  macerated,  appears  much  larger 
than  it  really  was. 

INJUEIES  OF  THE  BKAIN 

The  brain  may  be  injured  by  concussion,  contusion,  or  compression : 
blood  may  be  extravasated  between  the  membranes  or  in  the  substance  of 
the  brain  itself,  and  the  cranial  nerves  may  be  torn  or  crushed  at  their 
origin.  The  symptoms  and  diagnosis  of  these  affections  must  be  considered 
separately.    The  treatment  may  be  dealt  with  as  a  whole. 

Concussion 

Concussion  is  the  effect  produced  by  a  blow  upon  the  head  sufficiently 
severe  to  affect  the  functions  of  the  brain  without  causing  any  considerable 
alteration  in  its  structure.  There  may  be  merely  a  temporary  sensation  of 
giddiness  ;  or  the  patient  may  lie  for  hours  in  a  state  of  semi-unconscious- 
ness ;  or,  rarely,  the  depression  may  prove  fatal,  without  reaction  ever 
setting  in. 

Opportunities  for  examining  the  condition  of  the  brain  are  so  rare  that  very 
little  is  known  about  the  pathology  of  concussion.    Minute  ecchymoses  and 
small  points  of  contusion  are  found  in  the  majority  of  instances  ;  but,  as  the 
symptoms  subside  long  before  these  disappear,  they  can  scarcely  be  regarded 
■  as  the  cause.    A  certain  amount  of  congestion  is  nearly  always  present^ 
arising  from  paralysis  of  the  walls  of  the  vessels  ;  and  in  all  probability  this 
is  the  immediate  source  of  the  functional  depression.  The  rapidity  with  which 
recovery  takes  place  as  soon  as  reaction  sets  in,  and  the  peculiar  irritability 
that  follows,  point  distinctly  to  some  altered  condition  of  the  circulation.  It 
has  been  shown  experimentally  that  violent  vibration,  or  even  a  slight  degree, 
provided  it  is  long  continued,  is  c'apable  of  suspending  more  or  less  completely 
the  activity  of  nerve-cells.    If  the  cortex  only  is  affected,  the  depression  is 
merely  transient  and  the  symptoms  soon  disappear  ;  hut  if,  in  addition  to 
this,  the  ganglia  at  the  base  of  the  brain  are  involved,  particularly  the  vaso- 
motor and  the  cardiac  centres,  the  effect  is  more  general  and  more  lasting. 
The  walls  of  the  vessels  everywhere,  those  of  the  cortex  included,  are  re- 
laxed ;  the  blood-pressure  falls  ;  the  blood  lies  stagnant  in  the  great  veins  of 
the  abdomen  ;  the  surface  becomes  cold  and  white  ;  the  temperature  of  the 
skin  is  lowered ;  and  the  pulse  is  rapid  and  feeble.  In  short,  all  the  symptoms 
of  severe  shock  are  present,  with  the  cerebral  ones  strongly  accentuated. 

Symptoms. — In  the  slighter  cases  there  is  merely  a  little  transient  giddi- 
ness or  confusion;  when  the  injury  is  severe,  the  symptoms  may  be  divided 
into  four  stages— collapse,  rallying,  reaction,  and  convalescence. 

The  first  is  characterised  by  depression,  general  and  extreme,  beginning 
at  once  and  sometimes  proving  fatal,  as  the  action  of  the  heart  becomes 
more  and  more  feeble.  The  patient  lies  without  moving,  but  the  attitude  is- 
not  that  of  utter  helplessness  ;  consciousness  is  not  lost,  though  no  notice 
is  taken  of  anything  ;  he  can  easily  be  roused  so  as  to  speak,  and  move  his 
limbs,  but  only  for  a  moment;  the  skin  is  cold,  pale,  and  clammy;  the 
temperature  low  ;  the  pulse  feeble  and  rapid,  sometimes  intermittent,  or  so 
famt  that  it  can  scarcely  be  felt ;  the  respiration  shallow,  with  occasional 
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sighing ;  the  eyes  glassy  and  devoid  of  expression  ;  the  pupils  either  con- 
tracted or  dilated  ;  the  sphincters  relaxed,  and  reflex  excitability  almost 
aboHshed.  Then,  after  an  interval  that  varies  from  a  few  minutes  to  several 
hours  the  second  stage  begins  :  the  heart  begins  to  recover  ;  the  cardiac 
and  vaso-motor  centres  regain  their  power  ;  the  pulse  becomes  fuller  and 
stronger ;  the  surface  grows  warmer ;  the  brain  is  better  supplied  with 
blood  ;  and  sensibility  rapidly  returns.  Very  often  at  the  same  time  there 
is  vomiting,  partly  due  to  the  fact  that  digestion  has  been  interrupted, 
partly  to  the  recovery  of  the  pneumogastric  centre  ;  and  the  reaction  is 
assisted  by  the  compression  of  the  abdominal  veins  driving  the  blood  into 
the  circiilation. 

The  third  stage,  that  of  reaction,  is  scarcely  noticeable  in  slight  cases, 
especially  in  children  ;  there  is  mei'ely  a  little  restlessness  or  irritability,  often 
put  down  to  temper.  In  the  more  severe  ones,  however,  after  twenty-four  or 
forty-eight  hours  the  symptoms  change  their  character  completely.  The 
circulation  becomes  quickened,  the  amount  of  blood  that  flows  through  the 
brain  is  immensely  increased  ;  the  head  begins  to  ache  and  throb  ;  the 
carotids  beat  so  that  they  can  be  seen  ;  the  face  is  flushed  ;  the  skin  becomes 
hot  and  dry  ;  the  eyes  cannot  face  the  light ;  there  are  noises  in  the  ears  ; 
sometimes  there  is  extreme  drowsiness,  so  that  the  patient  lies  for  hours  in 
a  semi-torpid  condition,  curled  up  in  bed  away  from  the  light;  sometimes 
there  is  great  irritability  or  even  wandering.  In  short,  there  are  all  the 
symptoms  of  hyperfpmia  of  the  brain,  such  as  are  met  with  in  the  early  days 
of  inflammation. 

Gradually,  in  the  course  of  a  few  hours,  this  begins  to  subside  and  conva- 
lescence sets  in  ;  very  rarely,  considering  how  common  concussion  is,  it  runs 
on  to  inflammation,  but  it  is  often  months  before  the  cerebral  circulation 
is  thoroughly  under  control  and  is  able  again  to  regulate  itself;  for 
a  long  time  it  continues  unduly  excitable,  responding  to  the  slightest 
stimulus  with  disproportionate  energy.  The  memory  is  defective:  often, 
curiously  enough,  the  accident  itself  and  the  events  of  a  few  hours  before  are 
completely  forgotten;  the  patient  is  liable  to  unreasonable  outbreaks  of 
temper ;  headache  and  slight  attacks  of  giddiness  are  not  uncommon  ;  there 
is  a  peculiar  susceptibility  to  the  effects  of  alcohol,  and  any  little  mental 
emotion  or  anxiety  causes  an  excessive  amount  of  disturbance.  Sometimes 
this  condition  persists  for  the  rest  of  life  ;  the  patient  loses  his  aptitude 
for  business  work,  and  is  said  by  his  friends  never  to  have  been  himself 
again. 

Contusion  op  the  Bbain 
This  may  or  may  not  be  attended  by  concussion,  according  to  the  extent 
of  surface  that  receives  the  injury  and  the  amount  of  general  shock,  and 
it  may  either  cause  a  definite  train  of  symptoms  of  its  own,  or  it  may  be 
so  confused  with  concussion,  compression  or  hypera^mia  as  to  be  almost 
unrecognisable. 

Laceration  of  the  brain  may  occur  without  any  wound  of  the  soft  parts 
or  fracture  of  the  bone  ;  probably  it  is  present  in  all  cases  of  severe  m.iury  to 
the  head— certainly  if  there  is  a  fracture ;  and  it  is  produced  either  by  the 
sudden  alteration  in  shape  when  a  violent  blow  falls  upon  the  skull ;  or  by 
fragments  of  bone  or  foreign  bodies  that  are  driven  in.  In  the  latter  case  the 
dura  mater  is  torn ;  there  may  be  hemorrhage  from  the  meningeal  arteries,  and 
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the  injury  may  be  compound.  The  brain  is  bruised  either  immediately  under 
the  seat  of  injury,  or  exactly  at  the  opposite  side,  at  the  other  end  of  the 
diameter ;  the  sudden  arrest  of  the  momentum  when  the  head  strikes  the 
ground  dashes  it  against  the  opposite  side  of  the  skull,  and,  especially  if  the 
surface  is  mieven  or  irregular,  bruises  it  against  the  bone.  If  the  force 
is  at  all  severe,  it  is  hurt  in  both  places.  This  injury  by  contre-coup  (as  it  is 
called)  may  occur  at  any  point,  but  is  met  with  most  frequently  at  the  apex 
of  the  temporo-sphenoidal  lobe,  or  on  the  under  surface  of  the  frontal,  partly 
because  of  the  frequency  of  falls  upon  the  occiput.  Multiple  ecchymoses, 
arising  from  the  rupture  of  small  vessels,  deep  in  the  substance  of  the  brain^ 
and  even  in  the  floor  of  the  fourth  ventricle,  are  often  found  in  post  mortem 
examinations  of  fatal  cases,  in  addition  to  the  superficial  injuries.  It  is 
possible  that  they  are  often  present,  but,  unless  they  involve  some  part  the 
function  of  which  is  definite  and  knovra,  there  is  no  means  of  making  a 
diagnosis. 

The  extent  of  injury  may  vary  from  a  mere  superficial  bruise,  with  a  few 
points  of  extravasation  on  the  surface  or  in  the  substance  of  the  grey  matter, 
to  complete  disintegration.  When  it  is  severe,  the  hemorrhage  may  plough 
up  the  cortex  in  all  directions,  extending  deep  into  the  white  substance  and 
spreading  in  the  subarachnoid  space  over  the  greater  portion  of  one  hemi- 
sphere. It  very  rarely  breaks  into  the  ventricles,  but  it  not  unfrequently 
extends  into  the  subdural  space  as  well  as  into  the  subarachnoid.  The 
subsequent  changes  are  the  same  as  those  that  occur  elsewhere  :  as  soon  as 
the  hfemorrhage  ceases  the  vessels  round  the  seat  of  injury  begin  to  dilate,  the 
circulation  becomes  more  rapid,  lymph  pours  out,  infiltrating  the  clot  and 
the  structures  around,  so  that  the  pia  mater  becomes  thick  and  milky,  and  aU 
the  neighbouring  brain  substance  becomes  so  soft  that  it  can  be  washed  away 
by  a  stream  of  water.  Then,  if  the  part  injured  is  not  a  vital  one,  if  the  hae- 
morrhage is  not  sufficient  to  cause  compression,  and  if  there  is  no  further  cause 
of  irritation,  no  bone-spicules  driven  in,  and  no  septic  decomposition,  the 
blood-clot  slowly  breaks  down,  the  hfemoglobin  soaks  into  and  stains  the 
tissues  around,  the  fibrin  and  corpuscles  are  absorbed,  the  torn  and  lacerated 
brain  substance  undergoes  fatty  degeneration,  the  damaged  portions  are 
removed  or  repaired,  and  gradually  the  injured  space  becomes  filled  with 
lymph,  which  organises  and  forms  a  depressed  cicatrix,  firmly  adherent  to 
the  membranes,  and  discoloured  from  deposits  of  htematoidin.  Blood  extra- 
vasated  into  the  subarachnoid  space  is  usually  absorbed  ;  when  there  is  an 
extensive  collection  in  the  subdural  it  may  become  organised  and  form  a 
tough  brownish-coloured  membrane  on  the  under  surface  of  the  dura  mater ; 
or  it  may  lose  its  colour  completely  and  gradually  become  converted  into  a 
thin- walled  transparent  cyst,  generally  adherent  either  to  the  dura  mater  or  the 
arachnoid,  but  sometimes  quite  free,  resting  in  a  depression  on  the  surface  of 
the  cortex. 

The  termination,  however,  is  not  always  so  fortunate  ;  in  many  cases  the 
amount  of  blood  poured  out  is  so  great  as  to  cause  compression  of  the  braiu, 
and  death  ensues  in  the  course  of  a  few  hours  from  coma  and  paralysis ;  or 
the  hypersemia  and  tension  continue  to  increase  until,  after  the  lapse  of  two 
or  three  days,  inflammation  sets  in.  This  may  happen  even  when  there  is  no 
external  wjund  ;  but  in  compound  fractures,  when  spicules  of  bone  are  driven 
mto  the  dura  mater,  there  is  everything  to  favour  it.  An  injury  of  this  kind  is 
always  the  result  of  direct  violence  ;  everythmg  is  bruised ;  the  deeper  parts 
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suffer  in  particular,  owing  to  their  delicate  structure  ;  the  wound  is  of  such 
SL  shape  and  depth  that  it  can  rarely  be  drained  effectually  ;  it  is  filled  with 
broken-down  blood-clot  ready  to  decompose  at  once,  and  is  often  covered 
with  dirt  and  foreign  matter.  At  a  later  period,  after  months  or  even  years, 
when  these  dangers  are  long  since  past,  others  are  sometimes  met  with. 
Occasionally  the  softening  and  degeneration  of  the  brain  in  the  immediate 
neighbourhood  of  the  injury  spread  to  the  parts  around,  so  that  large  areas 
-are  destroyed ;  or  chronic  inflammation  sets  in  and  an  abscess  forms 
in  the  substance  of  the  brain  ;  or  the  cortex  becomes  atrophied  from  pressure, 
and  sclerosed  tracts  make  their  appearance  in  the  anterior  and  lateral 
columns  of  the  cord. 

Symptoms. — The  symptoms  of  contusion  of  the  brain  depend  upon  the 
locality  of  the  injury.  In  many  cases  ,they  are  entirely  wanting ;  in  all 
■cases  of  concussion,  for  example,  a  certain  amount  of  bruising  is  present, 
but  unless  the  injury  is  extensive  or  some  special  centre  is  involved  (such, 
.for  instance,  as  that  which  controls  the  function  of  speech  or  the  movements 
of  the  arm)  there  is  no  evidence  of  it.  The  occipital,  temporo-sphenoidal, 
and  part  of  the  frontal  lobes  may  be  very  seriously  injured  without  there 
being  any  symptoms  of  it,  though  there  may  be  every  reason  to  suspect  it. 

Li  other  cases  symptoms  are  present  similar  to  those  of  concussion  :  at 
first  there  is  extreme  depression,  the  patient  lies  almost  unconscious  in  a 
•state  of  profound  shock  ;  then,  when  this  passes  off  and  the  circulation 
through  the  brain  begins  to  recover,  a  period  of  reaction  sets  in  :  the 
temperature  rises  ;  the  face  becomes  flushed ;  the  patient  becomes  excited 
and  irritable  ;  and  perhaps,  if  the  hyperajmia  extends  to  the  motor  area, 
spasmodic  contraction  of  groups  of  muscles  and  even  general  convulsions 
occur.  But  though  the  symptoms  may  be  of  the  same  class  in  concussion 
and  hi  contusion,  there  is  a  striking  difference  in  the  length  of  time  they  last. 
In  the  former  the  hypera3mia  is  transient,  and  either  subsides  or  passes  on 
into  inflammation  within  forty-eight  hours  ;  in  the  latter  it  may  persist  for 
weeks.  In  the  one  case  there  has  been  temporary  paralysis  of  the  walls  of 
the  vessels,  and,  as  in  a  limb  when  Esmarch's  bandage  is  removed,  this 
is  followed  by  a  transient  hyperasmia  as  soon  as  the  circulation  recovers ;  in 
the  other  the  brain  substance  is  crushed  and  torn,  and,  just  as  the  skin  over 
1  severe  bruise  remains  hot  and  tender  until  the  injury  is  completely 
^•epaired,  so  there  may  be  hypertemia  and  increased  excitability  of  the  nerve- 
tissue  for  a  variable  distance  around  the  bruising  in  the  brain  for  a  propor- 
•tionate  length  of  time. 

Such  cases  are  often  met  with  after  severe  injuries  to  the  head,  as,  for 
example,  fracture  of  the  base  of  the  skull ;  and  the  prognosis  is  always 
■ery  grave,  for  though  a  large  proportion  recover,  further  ha5morrhage  or 
uiflammation  of  the  brain  may  occur  at  any  time.  There  are  the  same 
symptoms  as  in  the  later  stages  of  concussion,  but  they  are  much  more 
strongly  marked.  The  patient  lies  curled  up  in  bed,  with  every  jomt  flexed 
and  his  head  turned  away  from  the  light ;  he  is  conscious,  but  pays  no 
attention  to  anything  ;  if  spoken  to,  he  does  not 'reply  ;  and  if  roused,  or  if  an 
attempt  is  made  to  move  him,  he  often  becomes  violent  or  abusive,  and 
tosses  himself  restlessly  from  side  to  side  until  the  old  position  is  regained. 
The  head  is  hot  and  aches  violently  ;  the  face  is  flushed ;  the  pupils  con- 
tracted ;  and  the  temperature  generally  slightly  above  normal.  In  severe 
cases,  the  patient  often  passes  everything  under  him,  and  is  the  source  of  bitter 
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complaint  on  the  part  of  the  nurses  ;  sometimes,  but  not  often,  there  is; 
retention.  Then,  gradually,  at  the  end  of  perhaps  three  or  four  weeks,  when 
the  circulation  through  the  brain  is  again  becoming  normal,  the  irritability" 
begins  to  subside,  the  other  symptoms  disappear,  and  often  the  patient  will 
declare  that  he  has  absolutely  forgotten,  not  only  all  that  has  happened, 
during  his  illness,  but  the  accident  itself  and  the  events  that  immediately- 
preceded  it. 

In  a  third  class  of  cases  there  are  local  symptoms,  either  by  themselves 
or  in  addition  to  these.  The  injury  has  affected  a  portion  of  the  brain  which 
is  concerned  with  carrying  out  some  special  work,  and  the  effect  depends, 
upon  the  degree  to  which  the  nerve-tissue  suffers.  If  it  is  disorganised,  the 
function  of  the  part,  whatever  it  may  be,  is  abolished ;  later  on  it  may 
recover,  or  some  other  portion  of  the  brain  may  perform  its  duties,  more  or  j 
less  well,  but  for  the  time  being  its  action  is  completely  lost.  This,  when  it  j 
involves  a  group  of  muscles,  is  known  as  monoplegia.  If,  on  the  other 
hand,  the  injury  is  not  so  severe,  if  it  is  merely  sufficient  to  excite  and  i 
increase  the  irritability  of  the  cortex  without  destroying  it,  there  may  be 
spasmodic  contraction  of  groups  of  muscles  (monosjMsm) ,  or  of  a  limb,  or 
even  general  convulsions  affecting  the  whole  body.  The  occurrence  of 
either  of  these  symptoms  is  of  the  greatest  significance ;  if  they  are  local, 
and  if  they  occur  within  twelve  hours  of  an  injury  to  the  head,  they  point 
definitely  to  some  laceration  of  the  brain  or  to  progressing  hfemorrhage 
involving  the  cortex  or  the  medulla. 

(a)  Cortical  lesions. — The  symptoms  to  which  these  give  rise  are  always 
manifested  on  the  opposite  side  of  the  body.  It  must  be  remembered,  however, 
that  as  injury  to  the  brain  by  co7itre-cotop  is  very  common,  this  may  be  on 
the  same  side  as  the  injury  to  the  head. 

A  blow  upon  the  right  side  of  the  occiput  is  frequently  followed  (in  right- 
handed  people)  by  aphasia.  This  may  be  accompanied  by  spasm  or  by 
paralysis  of  the  muscles  of  the  lower  part  of  the  face  on  the  right  side ;  or 
either  of  these  may  make  its  appearance  later,  as  the  hfemorrhage  extends. 
The  patient,  on  coming  round  from  the  concussion,  is  entirely  unable  to 
speak ;  or  can  only  make  use  of  a  limited  number  of  words ;  or  constantly 
uses  wrong  ones,  and  is  conscious  that  he  does  so.  The  centre  for  speech  is 
situated  in  the  posterior  part  of  the  third  left  frontal  convolution,  and  imme- 
diately behind  it,  at  the  lower  end  of  the  ascending  frontal  one,  is  the  centre- 
that  controls  the  movements  of  the  lips  and  mouth  associated  with  it.  In  a 
fall  upon  the  right  side  of  the  back  part  of  the  head  this  portion  of  the 
brain  is  dashed  violently  against  the  edge  of  the  anterior  fossa  of  the  skull. 
If  the  bruising  is  severe  there  is  complete  loss  of  function ;  if  shght,  it  is 
only  partial ;  and  if  the  bleeding  continues,  the  effect  spreads  in  order  to  the 
neighbouring  centres,  first  irritating  them  and  causing  monospasm,  then 
compressing  or  destroying  them,  so  that  monoplegia  sets  in. 

Spasmodic  contraction  or  paralysis  of  the  upper  part  of  the  face  and  \ 
eyehds,  after  a  severe  blow  upon  the  head,  is  due  to  injury  of  centres  that  He 
a  little  higher  up  in  the  ascending  frontal  convolution.  The  lower  part  of 
the  face  and  the  platysma  are  affected  when  it  extends  to  the  ascending^ 
parietal  on  the  same  level.  Brachial  monospasm  or  monoplegia  is  the 
result  of  irritation  or  compression  of  the  middle  portion  of  the  same  two 
convolutions,  the  centre  for  the  movements  of  the  arm,  like  those  for  the 
muscles  of  the  face,  lying  on  both  sides  of  the  fissure  of  Eolando.   If  the 
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stimulus  continues  to  spread  upwards  (as,  for  instance,  in  bfEmorrliage 
from  the  middle  meningeal)  the  associated  movements  of  the  leg  and  arm 
become  involved ;  and  if  it  extends  so  far  backwards  that  it  reaches  the 
superior  parietal  lobule,  those  confined  to  the  leg  alone.  The  muscles  of 
the  trunk  appear  to  be  under  the  control  of  centres  that  lie  on  the  inner  side 
the  hemisphere  facing  the  falx  cerebri. 

1.  Cortical  imralysis. — If  the  bruising  is  severe,  this  is  immediate  ;  if 
quite  so  bad  it  comes  on  gradually,  some  hours  perhaps  after  the  accident, 
,  as  the  haemorrhage  extends,  spreads  by  degrees  from  one  group  of 

muscles  to  another.    Often,  especially  if  there  is  haemorrhage  into  the  sub- 
arachnoid space,  the  paralysis  is  preceded  by  convulsions,  which  may  involve 
same  muscles,  or  may  be  general,  or  may  even  affect  the  opposite  side  of 
body ;  the  blood,  as  it  spreads  over  the  surface  of  the  cortex,  stimulates 
rst,  and  then  compresses  it,  until  perhaps  the  whole  of  one  hemisphere 
covered  in.    As  a  rule,  the  paralysis  of  simple  contusion  (without  com- 
pression) stops  short  of  complete  hemiplegia.    If  it  makes  its  first  appear- 
ance after  the  lapse  of  several  days,  or  if  it  continues  to  extend,  it  is  a  sign 
itlier  that  the  softening  is  spreading,  or  that  there  is  the  commencement  of 
cerebral  abscess. 

2.  Cortical  spasm. — In  some  cases  this  is  immediate,  caused  by  the 
rritation  of  the  laceration  or  by  the  blood  as  it  spreads  over  the  surface  of 

brain  ;  in  others  it  does  not  make  its  appearance  for  some  time.  If  the 
nterval  is  only  a  few  days,  it  is  probably  due  to  the  hyperasmia  that  sets  m 
iround  the  injured  area ;  either  the  sensitiveness  of  the  cortex  increases  so 
hat  repeated  discharges  of  nerve-force  take  place  without  any  apparent 
timulus,  or  the  circle  of  hypertemia  is  spreading  and  now  for  the  first  time 
nvolves  the  motor  area ;  whichever  it  may  be,  the  prognosis  is  very  grave, 
though  such  injuries  may  end  favourably,  inflammation  and  suppuration 
ometimes  occur,  even  when  there  is  no  fracture.  If  the  first  appearance  is 
till  further  delayed,  not  perhaps  until  a  month  has  passed,  the  suspicion  of 
erebral  abscess  at  once  arises. 

The  convulsions  are  always  sudden,  occurring  without  any  warning ;  and 
hey  may  either  be  purely  local,  or,  especially  if  they  are  repeated,  they 
aay  spread  from  one  centre  to  another,  always  extending  in  a  definite  and 
itelhgible  order  until  they  become  general  and  involve  the  whole  body.  The 
ts  may  be  momentary,  or  they  may  last  half  an  hour  or  more  ;  conscious- 
ess  is  not  lost,  as  a  rule,  unless  they  occur  in  rapid  succession  or  become 
eneral ;  and  they  may  either  subside  or  end  in  paralysis.    If  the  ]ia>mor- 
iage  is  extending  each  outbreak  may  be  followed  by  a  further  diminution  of 
nsciousness,  and  an  increase  in  the  area  of  loss  of  power,  until  at  length 
)ma  and  general  paralysis  occur  together.   General  convulsions,  resembling 
epileptic  fit,  coming  on  immediately  after  an  injury,  may  be  the  result 
ther  of  powerful  stimulation  of  one  part  of  the  cortex  only,  or  of  rapidly 
creasing  compression  and  ana3mia.    In  the  latter  case  they  are  followed  by 
ofound  coma. 

(6)  Medullary  lesions.— less  is  known  with  regard  to  the  symptoms 
id  localisation  of  these.  Multiple  contusions  are  not  uncommon  in  the 
tiite  substance  of  the  hemispheres,  and  if  they  interrupt  the  course  of  the 
)res  from  the  cortex,  the  general  effect  is  the  same  as  if  the  centres  them- 
Ives  were  destroyed  ;  but  unless  the  blood  makes  its  way  into  one  of  the 
;eral  ventricles  (which  as  the  result  of  injury  is  very  rare),  and  sets  up 
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compression,  the  extent  of  the  hsemorrhage  is  never  great.  In  fatal  cases  of 
concussion  minute  points  of  contusion  are  usually  found,  but  it  seldom 
happens  that  there  are  any  very  definite  signs  of  their  presence  during  life. 
Sometimes,  however,  there  are  symptoms  which  point  to  injury  about  the 
floor  of  the  fourth  ventricle  ;  there  may  be  persistent  vomiting,  possibly  due 
to  some  irritation  about  the  root  of  the  vagus  ;  or  the  pulse  rate  may  remain 
abnormally  slow,  perhaps  for  the  same  reason  ;  or  there  may  be  disturbances 
in  the  region  of  the  vasomotor  centre,  giving  rise  to  diabetes,  polyuria, 
albuminuria,  or  haematuria. 

COMPKESSION 

In  its  most  typical  form,  apoplexy  for  example,  compression  of  the  brain 
presents  a  striking  contrast  to  concussion  ;  but  very  often  one  can  scarcely 
be  distinguished  from  the  other,  and  if,  as  not  unfrequently  happens,  com- 
pression follows  concussion  before  the  rallying  stage  sets  in,  it  may  be 
impossible  to  say  when  the  addition  takes  place. 

Causes. — It  may  arise  from  injury,  inflammation,  or  the  presence  of  new 
growths.  Extravasation  of  blood  and  inflammation  are  the  most  common 
-causes.  The  former  occurs  either  immediately  after  an  accident,  or  within 
a  very  few  hours,  and  may  lie  between  the  dura  mater  and  the  bone ;  in 
the  subdural  or  subarachnoid  space  ;  in  the  substance  of  the  brain ;  or  in 
the  cavity  of  the  ventricles.  Compression  when  due  to  inflammation  does  not 
appear  until  later.  If  the  brain  is  involved  primarily,  as  sometimes  happens 
after  concussion,  there  may  be  some  indication  of  it  within  the  first  three  or 
four  days  ;  if  it  is  secondary,  consequent  on  meningitis  or  acute  suppurative 
ostitis,  it  rarely  occurs  for  a  week  or  more  ;  and  when  there  are  no  definite 
rsigns  of  it  for  weeks  or  months,  it  is  probably  the  result  of  chronic  abscess 
dn  the  substance  of  the  brain.  Whether  depressed  bone  by  itself  can 
■ever  give  rise  to  general  compression  is  very  doubtful;  when  there  is  a 
tumour  it  is  often  present  towJirds  the  end,  especially  if  it  is  a  rapidly 
growing  one,  or  if  there  are  hfemorrhages  in  connection  with  it. 

The  effect  of  pressure  upon  the  nerve-centres  depends  to  a  great  extent 
■on  the  rapidity  with  which  it  acts.  If  it  is  sudden,  convulsions  and  even 
an  epileptic  fit  may  occur  before  the  function  of  the  cortex  is  abolished ; 
but  this  is  more  common  in  animals  than  in  man.  If  it  takes  place 
slowly,  the  brain  accommodates  itself  to  the  change  so  far  as  it  can.  In 
some  cases  as  much  as  eight  ounces  of  blood  has  been  found,  but  probably 
the  amount  necessary  to  produce  fatal  compression  varies  very  much  in 
•different  individuals.  The  cerebrospinal  fluid  first  makes  way  by  flowing 
•down  the  spinal  sheath  ;  then  the  smaller  vessels  in  the  brain  become  com- 
pressed ;  the  stream  becomes  slower  and  slower,  until  it  stops  altogether. 
At  first  the  efiect  is  local,  and  limited  to  the  region  of  the  cause  ;  but  gradually 
it  spreads  to  other  parts  that  are  to  some  extent  protected  by  the  falx  and 
the  tentorium  ;  finally,  the  base  of  the  brain  becomes  bloodless,  convulsions 
perhaps  set  in,  and  hfe  becomes  extinct.  Unless  there  is  hfemorrhage  into 
one  of  the  lateral  ventricles,  compression  is  nearly  always  gradual,  and  leads 
steadily  from  impairment  of  function  to  complete  loss,  the  higher  centres 
siiffermg  first ;  but  in  inflammation  or  abscess  of  the  brain  the  last  stages 
may  be  relatively  very  rapid.  The  chief  difficulty  arises  from  the  fact  that 
compression  is  seldom  met  with  unmixed  ;  nearly  always  it  is  associated  with 
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concussion,  contusion,  or  liyperfemia,  not  unfrequently  with  all  three  at  the 
same  time. 

Symptoms. — {a)  When  the  compression  is  general  they  are  very  much  the 
same,  whatever  the  cause  may  be.  The  patient  lies  in  a  state  of  complete 
coma  ;  voluntary  movement  and  reflex  excitability  are  both  abolished  ;  the 
limbs  lie  absolutely  helpless,  just  as  they  are  placed,  and  nothing  that  is  said 
or  done  produces  the  least  eti'ect.  The  surface  of  the  body  may  be  cool,  or 
bathed  in  perspiration  ;  in  some  cases  extreme  high  temperature  has  been 
noted.  The  breathing  is  slow  and  laboured,  often  stertorous  from  paralysis, 
of  the  soft  palate,  and  accompanied  by  a  peculiar  puffing  in  and  out  of  the 
cheeks  ;  the  pulse  is  full  and  strong  :  the  vasomotor  and  the  cardiac  centres 
in  the  medulla  are  both  affected  ;  the  pupils  are  fixed  and  generally  dilated, 
or  one  of  them  is  dilated  (generally  the  one  on  the  side  of  the  compression) 
and  the  other  contracted  ;  the  urine  is  retained  until  the  bladder  becomes 
full,  and  the  fieces  are  passed  involuntarily.  Convulsions  are  very  rarely 
present  unless  the  compression  takes  place  suddenly,  and  then  they  are  soon 
followed  by  coma  and  complete  paralysis. 

(b)  In  local  compression,  on  the  other  hand,  the  symptoms  depend  upon  the 
nature  and  position  of  the  exciting  cause,  and  consciousness  is  not  lost.  If 
the  pons  or  medulla  is  involved,  the  effect,  as  may  be  imagined,  is  of  the  most 
serious  character,  threatening  life  from  interference  either  with  the  nerve- 
centres  themselves,  or  with  the  trunks  on  their  way  through  the  skull.  The 
anterior  part  of  the  brain,  on  the  other  hand,  may  be  almost  destroyed  with- 
out any  definite  local  evidence,  unless  the  third  left  frontal  convolution  is 
involved  at  its  posterior  extremity.  Pressure  upon  the  motor  area  of  the 
cortex  is  the  best  defined,  causing  paralysis  of  the  opposite  side  of  the  body, 
either  of  certain  movements  only,  or  of  one  limb,  or  of  the  whole  side, 
according  to  the  extent  of  the  injury.'  When  the  sensory  zone  is  affected 
there  is  rarely  any  local  evidence,  although,  as  MacEwen  has  shown,  a 
depressed  spiculum  from  the  inner  table,  driven  into  the  anterior  portion  of 
the  angular  gyrus  on  the  left  side,  may  cause  typical  mind-blindness.  In 
addition  to  these  symptoms,  which  are  directly  dependent  on  the  brain, 
there  maybe  pain  from  the  stretching  to  which  the  dura  mater  is  subjected  ; 
or  there  may  be  evidence  of  pressure  upon  the  nerves  inside  the  cranium, 
choked  disc,  facial  paralysis,  or  neuralgia  corresponding  to  the  fifth;  or 
even  the  blood-vessels  may  afford  some  indication— the  cavernous  sinus,  for 
example,  may  be  compressed  so  that  the  eyeball  is  protruded  and  the  vems 
of  the  orbit  distended. 

Diagnosis.— No  absolute  distinction  can  be  drawn  between  concussion 
and  compression.  It  is  true  the  former  is  immediate,  while  the  latter,  as  a 
rule,  comes  on  gradually,  and  that  loss  of  consciousness  is  rarely  complete 
in  the  one,  while  coma  is  a  symptom  of  the  other ;  but  when  there  is  a 
condition  of  profound  shock,  such  as  often  occurs  after  severe  head  injuries, 
it  may  be  impossible  to  make  an  exact  diagnosis,  especially  as  one  is  not 

•  In  one  case  under  my  care,  in  which  the  whole  of  the  left  side  of  the  body  was 
paralysed,  more  or  less,  consequent  on  a  severe  blow  immediately  m  front  of  and  above 
the  right  parietal  eminence,  there  was  a  decided  fall  of  temperature  on  the  affected  i.ide. 
The  patient  was  a  child  six  years  old ;  concussion  was  well  marked,  but  passed  off  ;_symptoms 
of  local  compression  followed  and  became  more  and  more  intense  for  forty-eisht  hours, 
affecting  the  face  and  tongue  (very  slightly),  the  arm  (almost  completely),  and  the  leg. 
Twenty-four  hours  later  the  loss  of  power  began  gradually  to  disappear  agam. 
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seldom  only  a  prelude  to  the  other.  The  same  may  be  said  of  contusion. 
The  effect  on  a  centre  in  the  cortex  is  much  the  same,  whether  it  is  crushed 
by  an  extravasation  between  the  dura  mater  and  the  bone,  or  by  one  in 
its  own  substance ;  only  in  contusion  monoplegia  is  either  immediate 
or  is  preceded  by  monospasm,  and  extensive  paralysis,  especially  hemiplegia, 
is  uncommon ;  while  in  compression,  pure  and  simple,  there  is  usually  an 
interval  of  a  few  minutes,  or  even  of  some  hours,  and  the  paralysis,  if  the 
symptoms  are  not  masked  by  concussion,  commences  imperceptibly.  Con- 
vulsions only  occur  in  compression  when  it  is  rapid,  and  this  rarely  happens, 
for  hjemorrhage  into  the  lateral  ventricles  is  not  common  as  the  result  of 
injury,  depression  of  .bone  is  hardly  ever  sufficient,  and  bleeding  on  the  surface 
or  in  the  substance  of  the  brain  is  nearly  always  gradual. 

Alcoholic  coma,  especially  that  which  is  induced  by  rapid  spirit-poisoning, 
is  sometimes  mistaken  for  compression,  particularly  if  there  is  an  injury  to 
the  head  at  the  same  time ;  more  often  the  converse  happens.  There  is 
nothing  in  the  temperature,  or  the  pulse,  or  the  respiration,  that  can  be  relied 
upon.  MacEwen,  however,  has  shown  that  in  alcoholic  coma  the  pupils, 
which  are  contracted  to  a  pin's-point,  very  slowly  dilate  when  an  attempt  is 
made  to  rouse  the  patient,  and  then,  if  he  is  left  undisturbed,  gradually  begin 
to  contract  again,  until  in  ten  or  twenty  minutes  they  have  resumed  their 
former  size.  If  there  is  any  doubt  the  urine  should  be  drawn  off  and 
examined  for  alcohol,  which  is  often  present  in  large  quantities  in  these  cases ; 
but  it  must  always  be  remembered  that  the  two  conditions  may  very  easily 
occur  together. 

Opium  coma,  in  the  absence  of  history,  is  sometimes  a  little  difficult  to 
distinguish,  though  the  diagnosis  may  be  suspected  from  the  peculiar  char- 
acter of  the  pulse  and  respiration  and  the  fixed  contracted  condition  of  the 
pupils,  unless  they  have  become  dilated  again,  as  they  do  towards  the  end.  In 
the  case  of  laudanum  the  odour  or  the  stomach-pump  may  make  the  question 
certain ;  but  this  fails  completely  with  morphia,  especially  if  it  is  injected 
subcutaneously.  In  urcsmia  the  coma  is  not  so  continuous,  there  are  epilepti- 
form convulsions,  the  breathing  is  quiet,  not  stertorous,  and  there  is  no 
paralysis. 

When  compression  occurs  immediately  after  an  accident,  without  any 
interval,  it  can  only  be  the  result  either  of  very  extensive  depression  of  bone, 
or  of  extravastion  of  blood,  either  into  the  cavity  of  the  lateral  ventricles  or 
at  the  base  of  the  brain.  If  it  is  more  gradual,  if  it  does  not  make  its  appear- 
ance for  some  minutes,  or  even  for  some  hours,  the  extravasation  is  either 
between  the  bone  and  the  dura  mater,  in  the  subdural  space,  or  in  the  sub- 
stance of  the  brain.  Of  these  the  two  former  cannot  be  distinguished  from 
each  other  ;  the  last  may  be  suspected  if  there  are  signs  of  cerebral  irritation 
m  addition  to  those  of  compression,  or  if  the  patient  does  not  regain 
consciousness  after  the  accident. 

Compression  following  inflammation  of  the  meninges  is  always  general ; 
that  due  to  cerebral  abscess  or  tumour  may  be  local  at  first ;  in  either  case  the 
diagnosis  must  be  based  upon  the  previous  symptoms. 
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Wounds  of  the  Brain 

Incised,  punctured,  and  contused  wounds  of  the  dura  mater  and  the  brain 
are  not  uncommonly  met  with  in  conjunction  with  fracture  of  the  skull. 
They  may  be  produced  by  cutting  instruments,  such  as  knives  and  sabres, 
penetrating  the  bones,  or  even  slicing  off  a  portion  of  the  skull  and  the  brain 
beneath  it ;  or  by  blunt  weapons,  such  as  sticks  or  slate-pencils,  driven  through 
•either  the  roof  of  the  orbit  or  the  cribriform  plate  of  the  ethmoid,  often  with- 
out any  apparent  external  injury  ;  more  often  still  by  fragments  of  bone 
•driven  inwards  ;  or  as  a  result  of  gunshot  injuries.  These  last  are,  generally 
-Speaking,  fatal  at  once  ;  but  instances  in  which  small  revolver  bullets  have 
■entered  the  skull  and  have  remained  lodged  in  the  substance  of  the  brain  for 
jears  are  not  uncommon. 

The  cortex  is  the  part  that  is  usually  affected  ;  the  base  rarely  suffers 
except  in  gunshot  injuries  through  the  mouth ;  and  the  immediate  symptoms 
depend  upon  the  extent  and  locality  of  the  Injury.  As  a  rule  there  is  no 
-difficulty  in  the  diagnosis,  but  in  some  cases  of  depressed  and  punctured 
fractures  the  rent  in  the  dura  mater  may  lie  concealed  beneath  an  over- 
hanging margin  of  bone,  and  be  overlooked  if  this  is  not  elevated.  The 
^prognosis  is  always  grave,  even  when  the  injury  is  so  slight  that  there  is  no 
immediate  risk  to  life  ;  foreign  substances  are  often  carried  inwards — bullets, 
fragments  of  bone,  hair,  even  portions  of  a  hat ;  the  wound  is  exceedingly 
<hfficult  to  clean  thoroughly ;  in  many  cases — as,  for  example,  gunshot  inj  uries — 
no  attempt  can  be  made  ;  it  is,  generally  speaking,  more  or  less  valvular,  that 
is  to  say,  there  is  a  small  opening  in  a  tough  unyielding  membrane  leading 
into  a  space  filled  with  broken-down  brain-substance  and  extravasated  blood, 
•and  inflammation  of  the  membranes  or  of  the  brain  and  hernia  cerebri  are 
j)roportionately  likely  to  occur. 

Intbackanial  H^moeehage 

This  may  take  place,  as  already  mentioned,  between  the  dura  mater  and 
the  bone ;  in  the  subdural  or  the  subarachnoid  space  ;  in  the  substance  of 
the  brain  itself;  or  in  the  cavity  of  the  ventricles  ;  and  it  may  occur  rapidly 
when  there  is  a  large  space  for  it  to  collect  in  or  when  a  large  vessel  is 
■  torn  across;  more  often  it  takes  place  slowly  and  continues  until  either  the 
tension  and  the  coagulation  are  sufticient  to  close  the  vessels  or  fatal  com- 
pression is  induced. 

1.  Ha5morrhage  between  the  dura  mater  and  the  bone  may  occur  from 
injury  to  one  of  the  venous  sinuses,  but  it  is  rarely  of  any  surgical  nnpor- 
tance  unless  it  is  caused  by  rupture  of  the  middle  meningeal  artery  or  its 
anterior  branch  :  then  it  gives  rise  to  a  series  of  symptoms  which  may  be 
taken  as  the  type  of  those  of  compression. 

It  may  be  produced  either  by  direct  violence  or  by  a  fissure  extendmg 
from  the  vertex  ;  sometimes  the  force  of  the  blow  is  exceedingly  slight,  and 
there  is  no  concussion,  or  only  a  transient  sense  of  giddiness  ;  and  it  is  said 
to  have  occurred  without  fracture  of  any  kind  being  detected.  Generally 
speaking  the  extravasation  takes  place  on  the  same  side  as  the  injury  ;  but 
the  opposite  artery  may  be  torn  if  the  fissure  extends  across  the  base  of  the 
skull,  and  possibly  in  fracture  by  contre-coup.  In  a  characteristic  case  the 
patient  is  stunned  for  a  time  and  gradually  regains  consciousness.  Then, 
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after  an  interval  sometimes  of  Lalf  an  hour,  sometimes  of  a  day,  symptoms: 
of  compression  begin  to  set  in.  The  patient  becomes  drowsy  ;  the  muscles 
on  the  opposite  side  of  the  body  begin  to  lose  power,  those  of  the  face  perhaps 
first,  then  those  of  the  neck  and  arm,  and  finally  the  leg  and  trunk ;  the 
pulse  becomes  slow  and  full ;  the  drowsiness  deepens  into  coma ;  the  re- 
spiration becomes  stertorous  and  the  compression  complete.  Convulsions  are 
not  generally  present,  though  I  have  known  them  brought  on,  in  a  case  of 

comminuted  fracture  associated  with 
only  meningeal  hasmorrhage,  by 
pressure  with  the  finger  over  the  seat 
of  injury.  The  eyeball  on  the  injurecf 
side  is  sometimes  protruded,  probably 
from  pressure  upon  the  cavernous 
sinus,  causing  congestion  of  the 
orbit ;  and,  what  is  of  very  great 
significance,  the  pupil  on  the  same 
side  (opposite  to  the  hemiplegia)  is 
dilated.  It  is  said  that  this  is  due 
to  pressure  upon  the  trunk  of  the 
third  nerve,  and  that  it  may  be  pre- 
ceded by  a  transient  contraction, 
pressure  when  it  is  slight  first  acting 
as  a  stimulus,  and  then  as  it  increases 
destroying  the  conducting  power; 
but  it  may  certainly  occur  when  the 
extravasation  is  nowhere  near  the 
course  of  the  nerve.  The  diagnosis, 
can  only  be  certain  when  there  is  a 
distinct  interval  after  the  concussion, 
and  when  the  compression  begins 
locally  and  spreads  gradually  without 
there  being  any  evidence  of  cerebral  contusion  or  irritation.  If  the  latter  is 
present  the  subcranial  hemorrhage  is  probably  associated  with  cortical  or 
subarachnoid,  or  these  may  be  present  alone. 

Subcranial  extravasation,  due  to  rupture  of  the  middle  meningeal  artery,, 
forms  a  black  granular  clot  of  peculiar  sohdity  and  hardness  between  the 
dura  mater  and  the  bone.  It  is  usually  disc-shaped,  three  and  even  four- 
inches  across,  thickest  at  the  centre,  sometimes  as  much  as  an  inch,  and 
thinning  off  towards  the  margin.  There  is  a  cup-shaped  depression  to  cor- 
respond on  the  surface  of  the  brain,  and  all  the  convolutions  are  flattened 
down.  If  not  so  large  as  to  cause  fatal  compression,  the  coagulum  may 
become  absorbed,  but  only  after  a  long  time. 

2.  Subdural  hemorrhage  is  rarely  met  with  by  itself  and  cannot  be 
distinguished  from  other  forms.  Nearly  always  it  is  secondary  to  cortical 
and  subarachnoid  extravasation,  and  adds  the  element  of  gradually  spreading- 
compression  to  the  other  symptoms.  The  blood  comes  either  from  the 
vessels  of  the  pia  mater  or  cortex,  the  arachnoid  being  torn  across,  or  from 
lie  large  veins  on  the  upper  surface  of  the  brain,  which  sometimes  give  way 
.lust  Where  they  enter  the  superior  longitudinal  sinus.  More  rarely  the 
ura  mater  IS  wounded,  and  the  bleeding  proceeds  from  the  meningeal 
aiieues  or  the  venous  sinuses.  When  it  occurs  by  itself,  the  blood  gradually 


Fig.  273.- 


-Hcemorrhage  from  the  middle 
meningeal  artery. 
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extends  over  the  surface  of  the  hemisphere  and  does  not  remam  locahsed  or 
become  hard  and  dense  as  in  the  subci-anial  form.  The  vessels  are  smaller 
and  the  tension  of  the  extravasation  not  so  great.  The  symptoms  are  the 
same  as  those  of  subcranial  hjemorrhage,  and,  like  them,  come  on  slowly 
and  gradually,  but  they  are  more  vague,  the  compression  is  incomplete ; 
there  is  stupor,  lasting  perhaps  for  days  or  even  weeks,  but  not  necessarily 
x;oma  ;  there  may  be  loss  of  power  over  certain  muscles,  or  even  over  one 
side  of  the  body,  but  there  is  no  well-defined  paralysis.  If  the  patient  sur- 
vives, cerebral  hypera?mia  and  irritation  are  almost  sure  to  set  in ;  headache, 
irritability,  spasmodic  contraction  of  the  muscles,  even  general  convulsions 
may  occur ;  and  there  is  always  a  certain  degree  of  fever  and  some  risk 
of  inflammation.  Recovery  in  these  cases  is  always  very  slow  and  often 
remains  imperfect  ;  the  blood  may  be  absorbed  completely,  but  it  often 
forms  a  false  membrane  adherent  to  the  dura  mater  or  arachnoid,  at  first 
soft  and  vascular,  later  becoming  tough  and  hard  ;  or  it  becomes  organised 
into  a  cyst,  which  at  length  loses  its  colour  completely,  becomes  transparent^ 
and  floats  free  in  the  arachnoid  space.  Memory  often  remains  defective  ; 
or  the  patient  becomes  liable  to  violent  outbreaks  of  passion,  or  there  may  be 
complete  loss  of  self-control ;  and  even  insanity  and  epilepsy  have  been  known 
to  declare  themselves  at  length. 

3.  Subarachnoid  haemorrhage  is  practically  always  associated  with  severe 
injury  to  the  cortex,  and  is  secondary  to  it ;  often  it  extends  into  the  sub- 
dural space  as  well.  The  blood,  if  the  arachnoid  does  not  give  way,  pours 
down  into  the  sulci  and  over  the  convolutions,  until  it  may  reach  the  big  sub- 
arachnoid space  at  the  base  of  the  brain.  There  are  no  symptoms  which  are 
pecuHar  to  it ;  if,  however,  after  an  accident  there  is  evidence  of  severe  con- 
tusion to  one  part  of  the  brain,  and  if  the  symptoms,  local  at  first,  rapidly 
become  general,  involving  one  centre  after  another  in  quick  succession,  causing 
first  convulsions  and  then  paralysis,  it  may  be  conjectured  that  extravasation 
into  the  subarachnoid  space  is  part  at  least  of  the  injury  present. 

4.  Cerebral  hfpmorrhage  when  slight  rarely  admits  of  diagnosis.  There 
is  httle  doubt  that  minute  extravasations  are  present  in  all  cases  of  concussion, 
but,  as  a  rule,  they  give  rise  to  no  special  symptoms.  When  they  are  ex- 
tensive—when, for  example,  a  diseased  artery  gives  way  under  a  sudden 
shock  and  the  extravasation  bursts  into  one  of  the  ventricles,  causmg  an 
apoplectic  fit— the  symptoms  are  altogether  general ;  there  is  no  local  indica- 
tion of  any  kind. 

Injuries  of  Neeves 

The  cranial  nerves  may  be  injured  either  at  their  deep  origin  or  in  then- 
course  through  the  cranium.  They  may  be  torn  across  in  fi-actures  of  the 
skull,  or  compressed  by  an  extravasation  of  blood  around  them  or  m  then- 
sheath  ;  or  later  on  they  may  be  aftected  by  a  neuritis,  which  commences 
gradually,  lasts  a  few  weeks,  and  generally  disappears  again. 

The  olfactory  may  be  injured  in  fractures  "of  the  anterior  fossa;  some- 
times complete  anosmia  occurs  without  any  evidence  of  injury  to  the  bone, 
possibly  caused  by  momentary  separation  of  the  bulbs,  tearing  across  the 
nerves  at  their  origin. 

The  optic  is  frequently  afl^ected.  If  the  tract  is  injured,  there  is  loss  o 
sight  in  the  corresponding  half  of  the  field  of  vision  of  both  eyes— latenil 
hemiopia ;  if  the  chiasma  itself,  either  the  inner  or  the  outer  side  ot  both 
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retinae  is  blind,  according  to  the  position  of  the  lesion.  The  trunk  of  the 
jierve  may  be  torn  across  at  the  optic  foramen,  or  crushed  by  a  splinter  of 
bone,  leading  to  simple  atrophy  and  complete  blindness  ;  or  hjemorrhage 
may  take  place  into  the  sheath,  so  that  compression  of  the  nerves  and  choked 
disc  are  produced  at  once  ;  or,  later,  if  meningitis  or  cerebral  abscess  occurs, 
double  optic  neuritis  may  set  in. 

Paralysis  of  the  third  nerve  gives  rise  to  ptosis,  immobility  of  the  eye- 
ball in  the  position  of  external  strabismus,  dilatation  of  the  pupil,  and  loss 
of  power  of  accommodation.  Sometimes  the  eyeball  appears  slightly  too 
prominent.  If  the  injury  is  in  the  crus  there  is  coincident  hemiplegia  of 
the  opposite  side.  Paralysis  of  the  fourth  merely  affects  the  superior 
oblique,  so  that  there  is  diplopia  or  looking  downwards ;  giddiness,  when 
going  down  stairs,  is  often  the  first  thing  noticed.  The  sixth,  which  supplies 
the  external  rectus  only,  is  injured  more  frequently  than  any  other  of  the 
orbital  nerves.  Injury  to  the  fifth  nerve  at  its  origin,  with  complete 
anesthesia  of  that  side  of  the  face,  may  occur  in  gunshot  injuries  through 
the  mouth  ;  but  the  lesion  generally  proves  fatal  in  a  few  hours.  When 
the  sensory  divisions  are  affected  after  their  separation,  there  may  be  intense 
neuralgia  from  irritation  of  the  fibres  or  complete  antesthesia.  If  the  latter 
persists  the  skin  on  that  side  of  the  face  becomes  cold  and  purple  ;  the  con- 
junctiva loses  its  sensibility  and  becomes  inflamed  ;  the  lachrymal  and 
salivary  glands  cease  secreting ;  and  there  is  complete  loss  of  smell  and 
taste  on  that  side  from  the  dryness  of  the  mucous  membrane.  The 
anesthesia  and  trophic  influences  are  more  marked  when  the  injury  is 
p)eripheral  than  when  the  origin  of  the  nerve  is  involved.  Paralysis  from 
mjury  to  the  motor  portion  is  rare,  but  may  be  diagnosed  from  the  irregular 
character  of  the  movements  of  the  lower  jaw. 

The  facial,  which  is  frequently  involved  in  fractures  through  the  middle 
fossa  of  the  skull,  may  be  injured  at  its  origin,  in  the  meatus,  or  in  its 
course  through  the  aqueduct.  In  the  first  case  the  sixth  usually  suffers 
as  well,  and  there  is  hemiplegia  of  the  opposite  side  of  the  body ;  in  the 
meatus  the  auditory  nerve  is  e'ither  torn  or  compressed  at  the  same  time, 
so  that  there  is  deafness  on  that  side  ;  in  the  aqueduct  the  paralysis  is 
limited  to  the  muscles  of  expression,  and  if  the  petrosal  nerves  are  injured 
to  those  of  the  soft  palate.  Deviation  of  the  velum,  however,  may  occur 
m  paralysis  of  the  fifth,  the  glossopharyngeal,  and  even,  it  is  said,  the 
hypoglossal.  Loss  of  the  sense  of  taste  is  usually  present  when  the  chorda 
tympani  is  injured.  If  the  nerve  is  only  compressed  by  extravasation  or 
exudation,  the  symptoms  are  not  immediate  ;  they  come  on  by  degrees  and 
gradually  disappear  again.    In  a  few  cases  neuritis  sets  in  afterwards. 

The  other  cranial  nerves  are  rarely  hurt  in  fractures  of  the  skull  unless 
the  injury  is  of  extreme  severity  ;  but  it  is  not  improbable  that  some  of 
the  instances  of  remarkably  slow  pulse,  of  constant  vomiting,  of  pecuhar 
respiratory  rhythm,  and  of  such  vasomotor  disturbances  as  diabetes,  or 
polyuria,  maybe  due  to  deep-seated  extravasation  near  their  nuclei  of  origin. 

General  Treatment  of  Injuries  of  the  Brain 

Injuries  of  the  brain  may  either  prove  fatal  at  once  from  the  extent  or 
the  situation  of  the  laceration,  or  death  may  ensue  in  the  course  of  a  few 
iiours  or  days  from  shock,  inflammation,  or  compression  ;  or  at  a  much  later 
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period  secondary  complications  may  set  in — softening,  cerebral  abscess,  or 
•epilepsy,  and  lead  at  length  to  the  same  result.  No  injury  of  the  brain,  no 
matter  how  trivial  it  appears  to  be,  even  if  it  is  only  attended  by  a  transient 
giddiness,  should  be  neglected. 

Concussion. — The  collapse  of  the  first  stage  of  concussion  may  be  merely 
momentary,  or  may  last  for  hours.  In  exceptional  cases  it  may  terminate 
fatally,  either  at  once  or  after  a  couple  of  days,  without  the  patient  ever 
iaving  rallied.  The  state  of  the  pulse,  therefore,  requires  to  be  very  care- 
fully watched.  In  most  instances  stimulants  are  not  only  unnecessary  but 
absolutely  injurious ;  the  danger  is  that  the  symptoms  of  reaction  and  the 
hyperemia  that  attends  it  may  run  on  to  inflammation,  or  that  the  bleeding 
may  continue,  and  undoubtedly  they  would  encourage  this ;  but  every  now 
and  then  cases  are  met  with  in  which  they  seem  indispensable ;  the  heart  will 
fail  without ;  and  it  must  not  be  forgotten  that  the  mere  prolongation  of  the 
period  of  collapse  is  in  itself  a  source  of  danger,  and  tends  to  aggravate  the 
intensity  of  the  reaction  when  it  once  begins. 

The  patient  should  be  placed  in  bed  with  the  head  low,  wrapped  up  in 
warm  blankets  and  surrounded  with  hot-water  bottles  ;  then,  as  soon  as  he 
can  swallow,  a  small  quantity  of  hot  tea  or  coffee  may  be  given.  In  the 
vast  majority  of  cases  the  collapse  passes  off  of  itself  without  anything 
further  being  required  ;  if  the  condition  of  the  pulse  becomes  alarming,  some 
good  may  result  from  the  rectal  injection  of  hot  water,  or  the  hypodermic 
injection  of  atropin  (gio  grain)  ;  if  it  distinctly  begins  to  fail,  ether  or 
ammonia  must  be  given  at  once  ;  and  if  these  do  not  succeed,  brandy  must 
be  injected  subcutaneously.  Cases  of  this  kind,  however,  in  which  the 
collapse  is  so  intense,  are  fortunately  very  rare. 

As  soon  as  reaction  commences  every  effort  must  be  made  to  keep  the 
hyperemia  within  bounds.  The  room  must  be  darkened,  all  noise  prevented, 
conversation  absolutely  forbidden,  and  complete  rest  in  the  recumbent  posi- 
tion insisted  on.  In  severe  cases  the  head  should  be  shaved,  Leiter's  coils 
applied,  and  if  there  is  much  aching,  or  if  the  temperature  rises  more  than  a 
degree,  leeches  should  be  placed  behind  the  ears.  Milk  and  beef-tea  only 
should  be  allowed,  and  in  small  quantities  ;  and  the  bowels  should  be  opened 
as  soon  as  possible,  either  with  five  grains  of  calomel  or  with  a  minim  of 
croton  oil.  The  former  may  have  some  influence  on  inflammatory  exudation, 
but  in  addition  it  is  no  slight  advantage  that  it  may  be  placed  upon  the 
tongue  of  a  person  who  is  insensible  with  perfect  safety,  and  that  tliere  is 
httle  risk  of  its  being  vomited.  If  this  does  not  succeed,  if  the  temperature 
continues  to  rise,  and  particularly  if  the  head  begins  to  throb  and  beat,  there 
should  be  no  hesitation  in  making  use  of  venesection,  and  withdrawmg 
six  or  even  ten  ounces  of  blood.  Whatever  may  be  the  way  in  which  this 
acts,  there  is  no  doubt  that  it  sometimes  stops  incipient  delirium  at  once. 

In  the  case  of  children  with  shght  concussion  it  is  very  difficult  to  keep 
them  in  bed  more  than  two  or  three  days  ;  in  more  severe  cases,  especially 
adults,  and  where,  from  the  continuance  of  the  symptoms,  it  is  morally  cer- 
tain that  there  has  been  some  considerable  contusion  of  the  brain,  and  that 
it  has  been  followed,  as  contusions  are  in  every  part  of  the  body,  by  hyper- 
ajmia  and  exudation,  rest  in  bed  must  be  insisted  upon,  until  every  sign  of 
the  mischief  has  disappeared.  This  rarely  happens  under  a  fortnight,  m 
many  cases  not  for  three  or  four  weeks  ;  and  until  then  no  precaution  must 
be  relaxed. 
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Compression. — The  treatment  of  compression  of  the  brain  depends  upon 
what  can  be  found  out  from  the  history  and  the  symptoms  with  regard  to  the 
locahty  and  nature  of  the  cause. 

1.  Where  it  is  either  general  from  the  first,  or  where  there  is  no  definite 
evidence  of  local  origin,  surgical  interference  is  out  of  the  question.  If  it  is 
recent,  within  a  few  hours  of  an  accident,  and  therefore  probably  due  to 
hemorrhage,  means  must  be  taken  to  render  the  return  of  venous  blood  from 
the  head  as  easy  as  possible  by  position,  and  possibly  by  venesection  (though 
this  is  not  of  such  service  here  as  it  is  in  controlling  the  commencement  of 
inflammation)  ;  to  favour  the  absorption  of  cerebrospinal  fluid  by  free  pur- 
gation ;  and  to  diminish  the  amount  of  blood  going  to  the  head  as  much  as 
possible  by  the  application  of  cold.  If  some  days  have  passed  since  the  acci- 
dent, and  symptoms  of  inflammation  are  already  present,  the  same  remedies; 
may  be  employed,  with  in  addition  the  free  use  of  mercury,  but  with  very  httle 
hope.  The  compression  in  either  case  is  only  a  late  symptom  of  an  injury 
over  which  we  have  at  present  little  or  no  control. 

2.  Where,  on  the  other  hand,  the  signs  point  to  some  local  cause,  and 
where  the  nature  of  the  case  is  such  (as  it  nearly  always  is  when  the  compres- 
sion is  the  result  of  accident)  that  there  is  but  slight  prospect  of  spontaneous 
improvement,  means  must  be  taken  as  soon  as  possible  to  re^eve  the  brain. 

(a)  If  the  symptoms  are  immediate  they  may  be  due  to  depression  of  bone. 
Mayo  Robson  has  recorded  a  case  in  which  brachial  monospasm  and  mono- 
plegia were  caused  by  this,  and  relieved  almost  at  once  by  trephining  ten 
days  after  the  accident.  The  dura  mater  was  intact  and  there  was  no  evi- 
dence of  subdural  hsemorrhage  or  of  cortical  bruising.  Whenever  anything 
of  this  kind  can  be  ascertained,  the  depression  must  be  elevated,  and  the 
sooner  the  better ;  the  longer  the  case  is  left  the  greater  the  risk  of  inflam- 
mation breaking  out,  or  of  a  discharging  lesion  being  set  up  in  the  cortex, 
so  that,  after  the  original  cause  has  been  removed,  epileptiform  convulsions 
continue. 

(6)  If  the  symptoms  do  not  set  in  at  once,  if  there  is  a  distinct  interval  of 
partial  or  complete  return  of  co,nsciousness,  without  any  evidence  of  cerebral 
irritation,  there  is  probably  subcranial  hfemorrhage,  with,  exceptionally,  sub- 
dural in  addition.  It  may  come  from  the  anterior  division  or  the  trunk  of  the 
middle  meningeal :  more  rarely  from  its  posterior  division  or  the  lateral  sinus  ; 
very  rarely  from  any  other  vessels. 

Htemorrhage  from  the  middle  meningeal  is  not  necessarily  fatal,  from  the 
anterior  division  at  any  rate  ;  but  it  is  so  in  the  great  majority  of  instances, 
and  consequently,  if  the  diagnosis  is  clear  and  the  symptoms  show  that  the 
extravasation  is  extending,  an  attempt  should  be  made  to  check  it  either  by 
ligature  of  the  external  carotid  artery,  or  by  trephining.  The  former  opera- 
tion has  not  been  tried  sufficiently  often  to  justify  its  recommendation  ;  the 
latter  may  be  carried  out  without  much  difficulty,  so  long  as  the  case  is 
recent.  If  there  is  an  external  wound  this  should  be  made  use  of ;  if  there 
is  not,  the  artery  may  be  found  midway  between  the  auditory  meatus  and  the 
external  angular  process  of  the  frontal  bone,  an  inch  or  an  inch  and  a  half 
above  the  level  of  the  zygoma.  A  triangular  flap,  comprising  the  skin,  the 
temporal  aponeurosis,  the  muscle  and  the  periosteum,  is  reflected  downwards 
from  off  the  bone,  and  the  surface  of  the  greater  wing  of  the  sphenoid  and 
the  mferior  angle  of  the  parietal  examined.  If  there  is  a  fissure,  the  point 
ot  the  trephine  is  appUed  over  the  spot  where  the  fracture  and  the  hne  of  the 


INJUEIES  OF  THE  BRAIN— TREATMENT 


733 


vessel  intersect  each  other.  As  soon  as  the  circle  is  removed  a  dense,  almost 
black,  coagulum  presents  itself  in  the  opening.  This  has  to  be  literally 
scraped  out,  and  often  it  is  necessary  to  enlarge  the  opening  in  one  or  other 
direction  by  means  of  Hoffmann's  forceps  in  order  that  this  may  be  done 
effectually.  A  greater  difficulty  is  to  secure  the  bleeding  point.  The  artery 
is  superficial  only  where  it  occupies  the  canal  in  the  parietal  bone  ;  for  the 
rest  of  its  course  it  lies  in  the  dura  mater,  and  this,  with  the  brain,  is  pushed 
away  from  the  skull  by  the  coagulum.  In  recent  cases  the  brain  may  rise 
up  again  as  soon  as  the  clot  is  removed,  but  this  is  not  invariable,  especially 
if  the  injury  is  of  some  days'  standing  ;  or  the  trephine  opening  may  not 
have  exposed  the  wound  in  the  vessel ;  or  the  cavity  fills  up  again  with 
blood  as  fast  as  it  is  emptied,  so  that  the  bleeding  spot  cannot  be  seen.  Ice- 
cold  water,  and  pressure  upon  the  carotid,  are  usually  sufficient  to  check  the 
hiemorrhage  for  the  time  ;  but  if  the  bleeding  point  is  not  exposed,  it  is 
better  to  enlarge  the  trephine  opening  until  it  can  be  found  and  ligatured. 
If  this  is  not  done,  the  bleeding  is  very  likely  to  return  as  soon  as  the  parts 
are  restored  to  their  position  and  the  normal  temperature  is  regained.  After- 
wards the  wound  must  be  well  washed  out  with  corrosive  sublimate  or  some 
other  antiseptic,  the  whole  of  the  clot  removed,  and  free  drainage  provided 
for  from  the  posterior  extremity.  If  the  cavity  is  a  large  one,  it  is  advisable 
to  make  a  second  opening  in  the  bone.  ■ 

If  instead  of  the  clot  presenting  in  the  wound  the  dura  mater  is  dark 
purple  in  colour,  and  is  forced  up  into  the  opening  without  the  normal 
pulsation  being  perceptible,  it  is  probable  there  is  subdural  lijemorrhage. 
This,  if  the  pressure  symptoms  are  so  severe  as  to  threaten  life,  must  be 
treated  in  the  same  way  as  subcranial :  the  opening  in  the  bone  must  be 
enlarged  to  a  sufficient  extent,  the  dura  mater  incised  and  reflected  in  a  flap 
so  arranged  as  not  to  injure  its  own  vessels,  the  clot  washed  away,  or,  if  the 
arachnoid  is  injured,  carefully  picked  off',  and  then  the  membrane,  the  bone 
so  far  as  possible,  the  pericranium  and  the  skin,  carefully  replaced  and  sutured 
to  their  corresponding  parts,  one  by  one,  an  opening  for  a  drainage-tube 
being  left  at  the  spot  that  is  most  dependent  when  the  patient  is  lying  down. 

Even  when  there  are  symptoms  of  cerebral  irritation  and  laceration  in 
addition  to  those  of  compression,  the  treatment  must  be  conducted  on  the 
same  principles  so  long  as  there  is  evidence  that  the  injury  is  local.  If  it  is 
general,  nothing  can  be  done ;  but  if  local  convulsions  occur,  and  if  they 
spread  and  involve  other  groups  of  muscles  in  definite  order,  and  particu- 
larly if  every  convulsive  fit  is  followed  by  an  increase  in  the  area  of  paralysis 
and  a  further  diminution  of  consciousness,  so  that  it  is  almost  certain,  not 
only  that  there  is  an  extravasation  of  blood  involving  a  particular  portion  of  the 
cortex  of  the  brain,  but  that  it  is  spreading  and  that  it  will  inevitably  result  in 
fatal  compression,  the  question  arises  whether  it  is  not  advisable  to  trephine 
and  explore.  Cold,  bleeding,  first  local  and  then  general,  profuse  purging 
with  calomel,  or,  if  there  is  no  time  for  that  to  act,  with  croton  oil,  and 
internal  remedies  that  assist  in  causing  hfemostasis,  may  be  tried  ;  but  if  the 
symptoms  persist,  and  particularly  if  the  compression  is  extending,  there 
can  be  little  doubt  as  to  the  ultimate  result  "if  the  case  is  left  to  itself. 
Everything  depends  upon  an  exact  diagnosis  of  the  locality  ;  and  of  course 
this  IS  only  practicable  when  certain  portions  of  the  brain  are  involved,  and 
when  there  has  been  an  interval  of  at  least  partial  consciousness  since  the 
accident.    The  history  is  of  the  utmost  importance  :  the  condition  of  the 
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scalp  and  skull  must  be  thoroughly  examined,  as  well  on  the  sound  side  as  on 
the  injured  one,  and  the  closest  attention  must  be  paid  to  the  course  the- 
symptoms  take.  In  such  a  case,  where  everything  points  to  an  injury  that  is- 
local  at  first,  and  where  the  prognosis  admits  of  little  doubt,  the  scalp  should 
be  reflected,  bringing  the  pericranium  with  it ;  a  large  opening  should  be- 
made  with  the  trephine,  unless,  as  probably  happens,  the  bone  is  already  com- 
minuted, and  if  the  dura  mater  bulges  into  the  wound  or  appears  purple 
in  colour  from  the  extravasation  beneath,  or  if  when  it  is  touched  spasmodic 
contractions  make  their  appearance  in  any  of  the  muscles,  it  must  be  reflected 
as  well,  the  clot  turned  out  from  beneath,  and  the  seat  of  htemorrhage  ex- 
posed. Such  cases  must  always  be  rare,  for  unless  consciousness  returns,  for 
a  time  at  least,  it  is  scarcely  possible  to  prove  that  one  portion  of  the  cortex 
has  been  involved ;  and  it  is  absolutely  beyond  our  power  to  show  that  there 
are  no  deeper  lesions. 

Traumatic  Epilepsy 

Injuries  of  the  head  are  occasionally  followed  by  epilepsy.  Generally  it 
does  not  make  its  appearance  for  some  time  after  the  accident ;  and  at  first 
the  fits  are  slight  and  infrequent,  not  attended  by  lols  of  consciousness  ;  but 
as  time  passes  the  frequency  and  intensity  increase,  until  at  length  they  end 
in  permanent  impairment. 

The  severity  of  the  accident  does  not  appear  to  have  anything  to  do  with 
it ;  and  in  many  cases  the  immediate  cause  seems  rather  to  be  an  injury  to 
the  coverings  of  the  brain  than  to  the  brain  itself.  In  some  cases  the  cica- 
trix on  the  scalp  is  tender  and  sensitive,  with  a  constant  sense  of  burning  ; 
pressure  on  it  may  cause  a  tit  ;  or  an  aura  may  start  from  it.  In  others 
some  injury  to  the  bone  seems  to  be  the  exciting  cause  ;  it  may  be  thickened 
or  hardened ;  or  there  may  be  irregular  nodules  on  its  inner  surface  ;  or 
there  may  have  been  inflammation,  leaving  a  sequestrum.  In  others  again 
the  stimulus  proceeds  from  some  affection  of  the  membranes  ;  the  dura  mater 
has  been  found  thickened  and  yellow  ;  sometimes  it  is  adherent  to  the  cortex  ^ 
or  it  has  undergone  calcareous  degeneration  ;  or  there  is  a  cyst,  possibly  de- 
veloped from  a  blood-clot,  upon  its  inner  surface. 

In  another  class  no  lesion  can  be  found  in  any  of  the  structures  that  cover 
in  the  brain.  The  exciting  cause  is  in  the  cortex  itself ;  and  if  the  affected 
part  lies  in  the  motor  area,  if  the  spasm  always  starts  in  certain  muscles,  or 
extends  in  a  certain  order,  the  exact  spot  may  be  defined  without  reference-, 
to  the  injury.  There  may  be  no  gross  lesion  perceptible  in  the  brain ;  but 
that  the  disease  is  dependent  upon  some  alteration  in  this  particular  part  is. 
clear  from  the  fact  that  excision  of  it  is  followed  by  complete  and,  in  som& 
cases  at  least,  permanent  cessation  of  the  fits. 

Treatment. — If  it  can  be  shown  that  the  convulsions  are  excited  by  a. 
local  irritation  anywhere,  the  part  should  be  excised  without  delay.  In  the 
case  of  injury  the  superficial  scar  should  be  removed  altogether,  the  bone^ 
beneath  carefully  examined,  and,  if  there  is  the  least  suspicion  of  any  altera- 
tion, trephined.  Where  it  is  thickened  or  otherwise  affected,  and  where  the 
dura  mater  appears  healthy  beneath,  this  may  suffice  ;  but  if  the  membrane 
IS  marked  with  scar-tissue,  or  if  it  is  yellow,  or  if  it  is  fixed  down  to  the 
cortex,  it  should  be  cut  away  from  under  the  trephine- opening  and  the 
adherent  portion  of  brain  removed  with  it.    It  is  true  that  when  the  motor 
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area  of  the  cortex  is  excised  loss  of  power  in  the  corresponding  muscles 
follows ;  but  as  a  rule  this  is  only  temporary,  and  even  if  it  were  permanent 
the  cost  would  be  slight.  Hughlings  Jackson  and  Ferrier  have  shown,  in 
non-traiunatic  cases,  that  the  removal  of  an  epileptogenous  focus  in  the  cortex 
of  the  brain  (if  it  can  be  localised)  is  not  only  justifiable,  but  called  for, 
whether  any  gross  lesion,  such  as  scar-tissue  or  tumour,  can  be  found  or  not ; 
and  when  there  is  in  addition  the  evidence  of  injury  to  assist  in  the  diagnosis 
of  the  situation,  there  should  be  no  hesitation.  One  or  two  convulsive  spasms 
not  unfrequently  occur  after  the  operation,  but  in  many  cases  the  improvement 
has  not  only  been  marked,  but  has  persisted. 

This  operation  must  be  clearly  distinguished  from  that  performed  by 
Arcilza,  who,  in  a  case  of  true  epilepsy,  commencing  with  convulsive  move- 
ments of  the  left  arm,  extirpated  the  whole  of  the  brachial  motor  area  on 
the  right  side.  Paralysis  followed,  and  as  this  passed  off  the  convulsions 
returned  as  badly  as  ever. 

Traumatic  Insanity 

This  does  not  occur  so  frequently  as  epilepsy,  but  there  are  several  cases 
recorded  in  which  it  has  followed  injuries  of  the  head.  Byrd  has  reported 
four  in  which  the  operation  of  trephining  was  performed :  one  died  ;  one 
improved  for  a  time  :  and  two  are  stated  to  have  entirely  recovered. 


Section  III. — Diseases  of  the  Head 

DISEASES  OP  THE  SCALP 
Eczema 

A  PUSTULAR  form  of  eczema  is  exceedingly  common  in  children,  and  is  very 
often  associated  with  enlargement,  inflammation,  and  even  suppuration  in 
the  occipital,  mastoid,  and  posterior  cervical  lymphatic  glands.  It  is  un- 
doubtedly more  common  in  scrofulous  subjects,  and  it  may,  by  the  changes  it 
induces  in  the  skin  and  in  the  lymphatic  glands,  assist  tubercular  infection, 
but  there  is  no  proof  that  it  is  itself  tubercular.  The  hair  should  be  cut 
short ;  the  scabs  removed  by  soaking  them  well  with  oil,  or  by  applying 
boracic  fomentations  ;  and  the  surface,  when  thoroughly  cleansed,  dressed 
with  an  ointment  of  nitrate  of  mercury,  acetate  of  lead,  or  zinc.  Careful 
examination  for  pediculi  and  their  ova  should  be  made  in  all  cases. 

A  pustular  syphilide,  occurring  round  the  roots  of  the  hair  and  leading  to 
the  formation  of  thick  scabs  and  crusts,  is  yery  common  in  the  secondary 
stage,  and  must  not  be  mistaken  for  this. 

Erysipelas 

This  is  usually  met  with  as  a  complication  of  wounds  :  even  in  the  so- 
called  idiopathic  cases  it  is  probable  that  there  is  some  scratch  or  abrasion. 
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It  does  not  differ  in  any  essential  respect  from  the  same  affection  in  other 
parts  of  the  body  ;  but  owing  to  the  anatomical  structure  of  the  scalp,  the 
local  signs,  the  swelling  and  redness,  are  generally  ill-defined,  while  the  con- 
stitutional ones,  especially  those  which,  like  the  headache,  wandering,  and 
drowsiness,  may  be  referred  to  the  disorder  in  the  subjacent  structures,  are 
imusually  prominent.  The  prognosis  is  always  grave,  owing  to  the  possibility 
•of  cerebral  complications. 


SUPPUBATION 

This  may  be  either  diffuse  or  circumscribed.  The  former  is  exceedingly 
grave,  owing  to  the  rapidity  with  which  it  spreads  through  the  loose  sub- 
aponeurotic layer.  The  inflammatory  products,  unable  to  escape,  make 
their  way  in  all  directions  under  the  tendon  of  the  occipito-frontalis,  spread- 
ing down  into  the  eyebrows  in  front,  to  the  superior  curved  line  of  the 
•occipital  bone  behind,  and  as  low  as  the  zygoma  at  the  sides.  The  whole  sur- 
face of  the  head  becomes  swollen  and  puffy.  The  skin  is  hot  and  exceedingly 
painful ;  at  first,  owing  to  the  dense  aponeurosis  between  it  and  the  seat  of 
inflammation,  it  is  white  and  tense  ;  later,  if  left,  it  becomes  soft  and  boggy  ; 
red  patches  form  in  the  temporal  and  mastoid  regions  ;  and  finally  it  gives 
way,  allowing  the  escape  of  an  immense  amount  of  pus,  mixed  with  shreds 
and  sloughs.  The  constitutional  symptoms  are  most  severe  :  the  headache 
is  intense  ;  the  temperature  many  degrees  above  normal ;  and  wandering 
•and  delirium  are  rarely  absent.  If  left  to  itself,  the  whole  of  the  cellular 
tissue  beneath  the  aponeurosis  may  gradually  conie  away,  and  after  a  pro- 
longed illness,  the  opposing  surfaces  may  grow  together ;  or  the  skin  and 
•the  pericranium  may  slough,  leaving  large  districts  of  the  cranial  bones  de- 
prived of  their  blood-supply ;  or  the  inflammation  may  spread  along  the 
emissary  veins  into  the  diploe,  causing  osteophlebitis  ;  or  meningitis,  throm- 
bosis of  the  sinuses,  and  pyaemia  may  follow. 

The  cause  is  nearly  always  the  sealing  up  of  an  imperfectly  cleansed  wound. 
There  is  no  harm  in  sutures  if  the  injured  surface  is  thoroughly  washed  out  and 
a  loophole  left  at  the  most  dependent  angle  for  drainage  ;  but  at  the  first  sign, 
if  there  is  any  rise  of  temperature,  or  the  least  tenderness  by  the  side  of  the 
wound,  one  or  two  of  the  stitches  should  be  cut,  and  the  edges  gently 
separated  with  a  probe.  Probably  a  small  bead  of  pus  will  escape,  and  all 
will  be  well.  If  this  stage  is  past  and  the  inflammation  is  already  diffuse, 
the  whole  wound  should  be  reopened  ;  incisions,  parallel  to  the  mam  vessels, 
made  wherever  there  is  the  least  sensation  of  bogginess,  and  warm  boracic 
fomentations  apphed  to  encourage  the  discharge.  If  the  vitahty  of  the 
tissues  is  not  already  broken  down,  they  will  begin  at  once  to  throw  off  the 
poison  and  protect  themselves  with  a  layer  of  vascular  granulations.  Con- 
valescence, however,  is  always  very  protracted  ;  drainage  requires  careful 
watching  ;  the  scalp  itself  may  need  to  be  fixed  by  strapping  ;  the  sloughs 
often  take  a  long  time  separating  ;  and,  as  a  rule,  the  patient's  constitution 
IS  not  of  the  best. 

Circumscribed  suppuration  may  occur  in  the  skin  and  subcutaneous 
•tissue ;  deeper,  in  the  subaponeurotic  layer  ;  or  between  the  pericranium 
-and  the  bone.  Abscesses  that  form  in  the  loose  cellular  tissue  may  be  of 
-considerable  size  ;  the  others  are  smaller,  but  are  much  more  painful. 

buppuration  beneath  the  deep  temporal  fascia  is  difficult  of  diagnosis, 
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-owing  to  the  tenseness  of  the  membrane  over  it ;  and  sometimes,  for  the  same 
reason,  the  constitutional  symptoms  are  very  severe.  The  pus  usually  tends 
to  gra\'itate  downwards  beneath  the  zygoma,  but  the  opening  should  be 
made  above  it,  as  soon  as  there  is  any  feeling  of  bogginess  or  of  deep-seated 
iluctuation. 


Tumours  op  the  Scalp 
1.  Congenital 

Ncevi  are  exceedingly  common,  both  the  cutaneous  and  the  venous  form, 
but  they  do  not  require  any  special  treatment. 

Dermoid  cysts,  containing  fine  hairs  as  well  as  sebaceous  matter,  fre- 
quently occur  at  the  outer  angle  of  the  orbit,  and  sometimes  are  found  else- 
where along  the  lines  of  union.  For  the  most  part  they  are  small,  seldom 
exceeding  half  an  inch  in  diameter  ;  but  they  may  be  deeply  seated,  lying  in 
little  recesses  in  the  bone,  or  even  in  perforations  extending  right  through, 
so  that  they  are  in  contact  with  the  dura  mater.  As  a  rule,  they  are  better 
I  left  alone. 

2.  Acquired 

Sebaceous  cysts,  developed  in  connection  with  the  hair-follicles,  and 
showing  their  origin  by  the  small  black  dot  upon  their  surface,  are  very 
common  after  adult  life  and  not  unfrequently  are  multiple.    They  lie  just 
{beneath  the  skin,  to  which  they  are  closely  adherent.    The  small  ones  are 
firm  and  dense  ;  as  they  grow  larger  and  project  farther  above  the  level,  the 
contents  become  softer  and  the  skin  that  covers  them  thinner,  so  that  the 
air-folhcles  waste  away  and  the  hairs  fall  oft' ;  and  sometimes  at  length  they 
upture  and  discharge  a  thin  fluid  mixed  with  sebaceous  matter  and  crystals 
f  cholesterin,  often  of  a  peculiarly  oftensive  odour.    This  is  especially  likely 
0  occur  if  they  are  injured  or  if  they  become  inflamed  ;  and  then  the 
nterior  begins  to  throw  out  granulations  and  forms  a  f ungating  vascular 
|nass,  which,  in  appearance,  closely  resembles  epithelioma,  and  possibly 
ay  in  some  cases  pass  into  it. 
These  cysts  should  always  be  removed  before  they  become  inflamed. 
Ifhe  simplest  way  is  to  make  a  linear  incision  through  the  skin  over  them, 
|lown  to,  but  not  into  the  cyst-wall,  and  then  quickly  isolate  them  by 
eparating  the  soft  cellular  tissue  on  either  side  with  the  handle  of  the 
icalpel.    The  larger  ones,  however,  and  those  which  have  been  inflamed 
|iust  be  transfixed,  emptied  by  squeezing,  and  then  dissected  out,  the  edge 
f  the  wall,  where  it  has  been  divided,  being  firmly  grasped  with  a  pan-  of 
n-ceps.    In  no  case  may  any  portion  of  the  cyst  be  left  behind,  or  union 
iU  not  take  place. 

Horny  excrescences  are  occasionally  produced  h'om  sebaceous  cysts  that 
ave  ruptured  or  been  opened.    The  sebaceous  material  on  the  outside  dries 
jp  and  shrmks  into  a  kind  of  horny  layer,  while  a  fresh  production  is 
pntinually  going  on  at  the  base.    In  some  cases  they  attain  a  length  ci 
veral  inches. 

Other  varieties  of  tumour  are  rare  in  comparison.  Cirsoid  aneurysm 
ay  occur ;  circumscribed  yi&ro»ia  is  occasionally  found,  and  there  are  a  few 
stances  on  record  of  an  enormous  diffuse  growth  of  fibrous  tissue,  formmg 
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great  pendulous  masses  (^pachydermatocele).  Probably  it  is  akin  to  elephan- 
tiasis, and  may  be  congenital.    Epithelioma  and  rodent  ulcer  are  sometimes. 


Fig.  274. — Sebaceous  tumours  in  scalp,  and  horn. 

met  with,  but  sarcoma,  with  the  exception  of  those  forms  which  originate  irt 
the  bone  or  dura  mater  beneath  and  involve  the  scalp  secondarily,  is  very 
uncommon. 


DISEASES  OF  THE  BONES  OF  THE  SKULL 
Hypeetbophy 

In  ostitis  deformans  the  vault  of  the  cranium  is  usually  immensely 
thickened.  The  inner  surface  becomes  irregular  and  is  marked  all  over  by 
arborescent  grooves  ;  the  outer  remains  smooth  and  even  ;  the  diploe  dis- 
appears, and  on  section  the  bone  is  hard  and  dense  like  ivory.  Beyond  a 
gradual  increase  in  the  circumference  of  the  head,  it  does  not  appear  to  give 
rise  to  any  symptoms;  and  no  treatment  is  of  any  avail.  Other  forms  of 
enlargement  are  described  under  Diseases  of  the  Bones. 


ElCKETS 

A^  peculiar  form  of  atrophy  of  the  inner  table,  known  as  craniotabes,  is 
occasionally  met  with  in  infants  suffermg  from  rickets.    It  affects  especially 
the  posterior  inferior  angles  of  the  parietal  bones  and  the  tabular  part  of  the 
occipital,  probably  because  of  the  recumbent  position  of  the  child,  for  a  . 
certam  flattening  of  that  part  of  the  head  is  not  unfrequently  noticed  at  i 
the  same  time,  and  in  one  or  two  instances,  in  which  the  disease  existed  ' 
before  birth,  a  similar  change  has  been  found  on  the  inner  surface  of  the 
vertex.    The  sulci  for  the  cerebral  convolutions  are  unusually  plain,  and  here 
and  there  are  marked  in  their  course  by  little  conical  pits,  which,  in  some 
places,  are  so  deep  that  nothing  but  a  parchment-like  layer  of  dura  mater 
and  pericranium  is  left :  the  whole  thickness  of  the  bone  is  absorbed.  Some- 
times m  addition  there  is  a  graniUar  deposit  of  new  bone  under  the  peri- 
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cranium  on  the  outer  surface,  and  occasionally  a  very  considerable  amount 
round  the  fontanelles  and  along  the  sutures,  sufficient  to  be  felt  plainly 
through  the  scalp. 

In  all  probabihty  it  is  due  to  the  effect  of  continued  pressure  acting  on 
softened  hyper-vascular  bone.  It  certainly  may  occur  independently  of 
hereditary  syphilis,  although  it  is  often  associated  with  it  (e.g.  Parrot's 
nodes),  and  a  few  instances  are  recorded  in  which  other  evidence  of  rickets 
was  unusually  slight. 

The  diagnosis  can  only  be  made  in  well-marked  cases  by  the  peculiar 
parchment-like  yielding  on  pressure  with  the  fingers.  No  special  treatment 
is  required. 

Inflammation 

Inflammation  of  the  bones  of  the  cranium  may  be  caused  by  mechanical 
injury,  by  the  pi'oducts  of  septic  decomposition,  and  pyogenic  micrococci ; 
and  by  syphilis,  tubercle,  and  occasionally  other  specific  diseases. 

(a)  Simple  inflammation  {rarefying  ostitis)  may  result  from  mechanical 
injury,  if  it  is  sufficiently  persistent  in  its  action,  but  naturally  such  condi- 
tions are  rare  in  connection  with  the  cranium.  It  may,  hoAvever,  occasionally 

i  be  seen  when  a  portion  of  bone  which  has  been  killed  by  external  violence 

i  is  quietly  removed  and  detached  without  suppuration.  The  tissues  aroimd 
become  soft,  vascular,  and  filled  with  lymph  ;  the  bone  immediately  adjacent 

''  to  the  portion  that  is  dead  is  absorbed  and  replaced  by  a  layer  of  granulations, 
and  at  length  the  sequestrum  is  loosened,  and,  as  soon  as  the  condition  of 

!  the  scalp  will  allow  it,  thrown  off.  Suppuration  is  usually  present  in  these 
cases,  but  it  is  an  addition  and  not  in  any  way  essential. 

The  portions  of  bone  that  are  reimplanted  after  trephining  sometimes 
behave  in  the  same  way.  In  many  instances  they  contract  adhesions  to  the 
structures  around ;  in  some  they  appear  to  become  welded  together  by 
masses  of  new  bone,  although  this  is  not  quite  certain  ;  but  in  others  they 
cause  a  certain  degree  of  irritation :  vascular  granulation-tissue  is  formed 
around  them  ;  if  the  constitution  is  sound  and  the  tissues  healthy,  they  are 
absorbed  ;  if,  on  the  other  hand,  the  irritation  is  too  great  for  the  tissues 
to  bear,  pyogenic  micrococci  find  their  way  m  and  cause  suppuration,  exactly 
as  they  do  round  buried  sutures  and  old  sequestra. 

(b)  Supimrative  ostitis  is  rarely  met  with  except  in  compound  fractures 
and  the  later  stages  of  tubercular  or  syphilitic  caries,  after  pyogenic 
organisms  have  gained  entrance  as  well  as  specific  ones.  Exceptionally  it 
may  follow  a  simple  contusion,  the  pyogenic  germs  being  carried  to  the 
injured  spot  by  the  blood-stream  (as  in  Pott's  puffy  tumour),  singly,  or,  as 
in  pyosmia,  in  the  form  of  emboh.  In  any  case,  there  is  very  grave  risk 
of  extension  to  the  meninges  on  the  one  hand  and  the  emissary  vems  and 
venous  sinuses  on  the  other. 

(c)  Tubercular  caries  of  the  vault  of  the  skull  is  rare,  even  in  childhood, 
and  is  seldom  recognised  until  the  skin  has  given  way  and  left  a  tuberculous 
ulcer,  the  floor  of  which  is  formed  of  softened  carious  bone. 

(d)  Syiihilitic  ostitis  is  exceedingly  common  in  all  stages  of  the 
lisease. 

Intensely  painful  periosteal  nodes  are  often  present  during  the  secondary 
oeriod.  There  is  very  httle  swelling,  but  the  most  extreme  tenderness,  so 
that  the  patient  will  not  allow  a"  finger  to  come  near.     Possibly  the 
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severe  local  headache  that  occurs  sometimes  about  the  same  period  may 
be  due  to  a  similar  affection  of  the  dura  mater. 

Gummatous  deposits,  leading  to  caries  and  necrosis,  are  even  more 
common  in  the  tertiary  and  late  hereditary  stages.  There  may  be  merely  a 
soft  and  tender  swelhng  on  the  scalp,  or  an  ulcer  with  a  base  of  carious  bone 
and  undermined  overhanging  edges  ;  or  half  the  frontal  bone  may  be  bare, 
black,  and  dead,  even  through  its  whole  thickness,  while  the  skin  around 
is  thickened  and  curled  inwards,  as  if  it  had  shrunk  away  from  the  centre 
as  soon  as  the  tension  on  it  had  yielded.  Immense  portions  of  bone  may  be 
lost  in  this  way,  and  it  may  be  years  before  the  sequestra  separate.  No  new 
bone  is  ever  formed;  and  deep  radiating  cicatrices,  through  which  sometimes 
the  pulsation  of  the  brain  can  be  felt,  are  left,  causing  the  most  hideous  and 
characteristic  deformity. 

In  other  cases,  coi*responding  to  the  diffuse  gummatous  infiltration  of 
other  organs,  the  diploe  becomes  completely  obliterated,  so  that  the  bone  on 

section  is  solid  throughout 
,     .        -  ^  and  exceedingly  dense  and 

C       -  ^  hard  ;  and  occasionally,  in 

addition,  great  bosses  are 
developed  from  the  inner 
surface,  especially  over  the 
frontal  region,  so  that  the 
grooves  for  the  sinuses  and 
the  meningeal  arteries 
become  deep  channels. 
\J.  Parrot's  nodes,  peri- 
osteal thickenings  of  soft 
vascular  new  bone,  ar- 
ranged in  lamellffi,  are  characteristic  of  the  hereditary  form.  They  occur 
round  the  anterior  fontanelle,  one  on  each  parietal  bone,  and  one  on  each 
half  of  the  frontal,  seldom  invading  the  normal  centres  of  ossification,  and 
leave  a  cruciform  sulcus  in  between,  the  so-called  natiform  skull.  Occasion- 
ally this  is  associated  with  wasting  or  gelatiniform  degeneration  affecting 
the  posterior  portion  of  the  skull,  but  distinguished  from  craniotabes  by 
its  occurring  on  the  outer  surface.  For  a  further  description  see  Syphilitic 
Diseases  of  Bone, 

Treatment.— The  constitutional  treatment  varies  naturally  according  to 
the  cause.  The  local  is  much  more  simple.  Free  exit  must  be  given  to  all 
discharges  ;  sequestra  removed  as  soon  as  they  are  loose  ;  and  decomposition 
prevented  by  proper  drainage  and  antiseptics.  Tubercular  caries  can  some- 
times be  greatly  benefited  by  free  scraping  and  the  application  of  iodoform. 
Sometimes  exfohation  may  be  assisted  by  the  use  of  strong  sulphuric  acid ; 
and  occasionally  trephining  is  necessary,  either  to  drain  an  extradural 
collection  of  pus,  or  to  release  a  fragment  that  is  locked  in,  owing  to  its 
peculiar  shape.  , 


) 


Fig.  275.— Syphilitic  necrosis  of  the  frontal  bone. 


Tumours  op  the  Cranium 

Osteomata  and  sarcomata  are  the  most  common. 
occurs  as  a  secondary  deposit   or  by  extension.     Hydatid  cysts  and 
angeiomata  have  occasionally  been  described.  , 

Usteomata.— Those  growing  from  the  outer  table  are  sometimes  called  | 
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exostoses ;  those  from  the  inner  and  diploe,  enostoses.  Most  of  the  latter 
are,  however,  inflammatory  and  probably  syphilitic. 

Cancellous  exostoses  upon  the  cranium  are  rare ;  ivory  ones  are  more 
common,  growing  chiefly  from  the  frontal  bone  and  in  the  external  auditory 
meatus.  Sometimes  they  are  multiple  and  symmetrical.  As  a  rule  they 
are  of  very  slow  growth  and  should  be  left  alone ;  but  when  they  grow 
in  the  frontal  sinus  they  may  cause  the  most  fearful  disfigurement  from 
displacement  of  the  eyeball,  or  even  more  serious  symptoms  from  pressure 
upon  the  brain  ;  while  in  the  ear  they  may  lead  to  deafness  and  ulti- 
mately to  complete  obstruction  of  the  meatus,  with  its  consequences  (acute 
suppurative  ostitis  and  meningitis)  if  the  secretion  collects  behind  and 
decomposes. 

Fortunately  it  frequently  happens  that  the  necks  of  these  growths  are 
much  more  slender  than  would  be  imagined  from  their  size,  so  that  they 
have  even  been  known  to  break  oft".  As  a  rule,  they  can  be  detached  with 
,a  drill  fitted  to  a  surgical  engine,  but  very  great  care  is  required  in  the 
^selection  of  proper  instruments.  In  one  or  two  instances  the  growths  have 
idetached  themselves,  like  the  antlers  of  a  stag,  the  vascular  canals  in  the 
neck  gradually  becoming  smaller  and  smaller  until  at  length  the  blood- 
supply  is  altogether  cut  oft'. 

Sarcomata. — Spindle-celled  and  myeloid  sarcomata  occasionally  grow 
;from  the  diploo  and  cause  expansion  of  the  outer  table.  In  some  cases, 
'the  two  tables  are  widely  separated  from  each  other,  and  the  intervening 
pace  traversed  by  a  complex  arrangement  of  radially  arranged  trabeculae. 
Occasionally  the  bone  gives  way  and  the  growth  spreads  rapidly  under 
he  skin,  or  compresses  the  dura  mater  and  the  brain  according  to  the 
iirection  it  takes.  There  is  usually  a  good  deal  of  pain  at  the  first,  and 
he  symptoms  may  be  masked  to  a  considerable  extent  by  the  inflammation 
iround. 

Sarcoma  of  the  dura  mater  (and  more  rarely  of  the  other  membranes) 
ometimes  perforates  the  cranium  and  spreads  rapidly  underneath  the  scalp 
fungus  of  the  dura  mater).  This  may  be  distinguished  from  the  preceding 
y  its  pulsation  (which  is  communicated  from  the  brain  beneath),  reduci- 
'ility  (so  long  as  it  is  small),  and  by  the  sharp  opening  in  the  skull  through 
Inch  it  protrudes.  Sometimes,  also,  the  attempt  at  reduction  gives  rise  to 
haracteristic  cerebral  symptoms. 

Excision  is  the  proper  treatment  for  both,  if  the  diagnosis  is  made  in 
ime,  but  as  a  rule  the  disease  is  much  too  far  advanced  to  justify  an 
peration  of  such  a  serious  nature. 


DISEASES  OF  THE  BRAIN  AND  MENINGES 


Inflammation 


Inflammation  may  begin  in  the  brain  (cerebritis)  or  the  membranes 
neningitis)  ;  or  it  may  spread  to  them  from  structures  around,  the  bones, 
le  scalp,  the  mucous  lining  of  the  tympanum,  or  the  eye.  It  may  be  acute, 
■  chronic  from  the  beginning ;  and  it  may  end  in  resolution,  or  persist  in 
milder  form  ;  or,  if  pyogenic  organisms  gain  entrance,  lead  to  diffuse  or 
I'cumscribed  suppuration. 
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{a)  Sim^ple  Acute  Inflammation 

Cerehritis. — Inflammation  of  the  brain  may  follow  the  reactionary  stage 
of  concussion,  or  may  be  caused  by  the  intense  hyperaemia  that  attends 
prolonged  over-excitement.  It  is  common  after  severe  contusions,  a  zone 
of  red  softening,  formed  partly  of  broken-down  brain-substance,  partly  of 
inflammatory  exudation,  developing  around  the  injured  area;  and  it  is 
always  found  around  abscesses  (with  the  exception  of  the  most  chronic), 
in  acute  suppurative  arachnitis,  and  to  a  less  extent  around  rapidly  growing 
tumours.  When  it  follows  concussion  or  is  due  to  over- excitement,  it  is 
diffuse  and  involves  the  whole  cortex  of  the  brain ;  under  other  circum- 
stances it  is  usually  local,  although  it  may  be  multiple  and,  sometimes  at 
least,  involve  a  very  large  area. 

Meningitis. — Simple  acute  inflammation  of  the  dura  or  pia  mater  is  rare 
as  a  primary  affection  ;  it  may,  however,  occur  in  compound  fractures  of  the 
skull,  caused  by  septic  decomposition  of  extravasated  blood  (arachnitis,  for 
example,  may  start  from  a  fissured  fi-acture  of  the  petrous  portion  of  the 
temporal  bone,  laying  open  the  cavity  of  the  tympanum  and  the  prolonga- 
tion of  the  arachnoid  in  the  internal  auditory  meatus),  and  then  it  nearly 
always  ends  in  suppuration.  On  the  other  hand,  consecutive  meningitis,  due 
to  extension  from  neighbouring  structures,  is  by  no  means  uncommon.  The 
infection  may  travel  along  the  blood-vessels  or  lymphatics,  by  progressive 
thrombosis  (as  in  orbital  cellulitis  and  diffuse  inflammation  of  the  scalp),  or 
by  embolism  (as  in  pyajmia) ;  or  it  may  spread  into  the  membranes  directly 
from  the  adjacent  structures,  either  the  bones  (most  of  the  cases  of  acute 
suppurative  meningitis  after  compound  fractures  are  caused  in  this  way),  or 
the  brain.  In  the  one  case  the  dura  mater  is  attacked  the  first,  jn  the  other 
the  pia ;  but  although  the  pathological  changes,  hyperaemia,  softening, 
exudation,  and  extravasation,  may  be  more  marked  in  the  one  than  in  the 
other,  it  rarely  happens  that  the  inflammation  is  limited. 

Morbid  appearances. — In  the  early  stages  of  the  attack,  and  when  the 
whole  brain  is  affected,  these  are  only  sHghtly  marked.  The  venous  sinuses 
are  full ;  the  vessels  of  the  pia  and  the  plexuses  engorged ;  the  meshes  of 
the  arachnoid  opaque  and  milky  ;  the  ventricles  distended  with  turbid  fluid ; 
and  the  brain  itself  infiltrated,  oedematous,  and  studded  with  minute  red 
points^  like  htemorrhages.  In  cases  of  longer  standing,  and  when  the 
mischief  is  limited,  the  affected  part  appears  swollen  and  pulpy  ;  if  it  is  cut 
across  the  surface  rises  above  the  surrounding  level ;  and  the  colour  is  most 
conspicuous.  Later  still,  it  becomes  so  soft  that  a  gentle  stream  of  water 
washes  it  away,  leaving  an  irregular  excavation  with  ragged,  oedematous 
and  softened  walls,  breaking  down  at  the  slightest  touch. 

Symptoms. — The  constitutional  ones  are  merely  those  of  acute  pyrexia. 
There  is  rarely  a  rigor  ;  that  is  the  signal  for  pyfemia  or  suppuration,  but 
the  temperature  rises  rapidly  until  sometimes  it  attains  an  extraordinary 
height;  the  pulse  becomes  full,  quick,  and  bounding;  the  resphation 
hurried  and  shallow  ;  the  bowels  confined,  and  the  appetite  lost.  The  local 
ones,  on  the  other  hand,  those  that  depend  upon  the  organ  involved,  exhibit 
a  greater  variety.  Headache  is  always  present,  and  usually  is  described  as 
agonising.  At  first  there  is  general  hyperesthesia  ;  the  least  noise  causes 
intolerable  suffering  ;  the  eyes  cannot  face  the  light  ;  the  pupils  are  con- 
tracted to  pin's  points;  and  even  the  skin  may  be  exceedingly  tender. 
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Tomiting  and  delirium  are  rarely  absent ;  sometimes  there  is  merely  a 
certain  amount  of  wandering  at  night,  but  not  unfrequently  there  is  a  'Condi- 
tion approaching  that  of  furious  mania.  Then,  by  degrees,  as  the  disorder 
of  the  cortex  becomes  greater,  the  abnormal  state  of  excitement  passes  into 
a  condition  of  insensibility ;  the  pupils  dilate ;  the  eyes  remain  staring 
widely  open ;  the  breathing  becomes  stertorous  ;  consciousness  is  lost,  and 
stupor  and  coma  set  in. 

The  character  and  extent  of  the  cerebral  symptoms  vary  with  the  seat 
of  the  disease.  In  some  cases  there  is  weakness  of  the  limbs  on  the  opposite 
side  of  the  body ;  in  others  there  are  general  convulsions.  Occasionally, 
when,  for  example,  the  inflammation  spreads  from  a  contusion  in  or  near 
the  motor  area,  the  spasmodic  contraction  is  local  at  the  first,  and  gradually 
extends  from  one  group  of  muscles  to  another  in  definite  order.  On  the 
other  hand,  when  the  attack  commences  in  the  bones,  as  in  syphilitic  ostitis, 
and  spreads  from  them  to  the  dura  mater,  it  may  be  some  time  before  any 
symptoms  that  ai'e  definitely  cerebral  make  their  appearance.  There  is  no 
delirium  or  wandering  in  such  a  case  ;  convulsions  are  not  present  until 
sometimes  quite  late  ;  there  is  no  intolerance  of  light  or  sound ;  but  there 
is  the  most  acute  tenderness  all  over  the  inflamed  bone,  especially  on 
percussion  ;  the  pain  is  intense,  particularly  at  night ;  and  if  the  base  of  the 
skull  is  involved  optic  neuritis  and  affections  of  the  other  cranial  nerves, 
paralysis  or  neuralgia,  are  often  present.  Cases  of  this  kind,  in  which  the 
inflammation  is  local  at  the  beginning  and  remains  so  for  some  considerable 
time,  are  naturally  much  less  severe  than  those  in  which  the  pia  mater  and 
the  cortex  of  the  brain  are  involved  from  the  first. 

The  course  and  termination  depend  chiefly  upon  the  intensity  and 
persistence  of  the  exciting  cause, 

1.  Resolution  may  take  place  if  the  irritant  is  mechanical  and  transient, 
an  extravasation,  for  example,  that  becomes  absorbed.  Every  severe  con- 
tusion of  the  brain  that  does  not  prove  fatal  at  once  is  surrounded  by  a 
considerable  area  of  red  softening  ;  and  it  is  not  uncommon  for  patients 
who  have  sustained  injuries  of  this  character  to  remain  for  two  or  three 
Tveeks  in  a  very  critical  condition,  feverish,  exceedingly  irritable,  with 
photophobia,  intense  headache,  quickened  pulse,  hot,  dry  skin,  and  often  a 
certain  degree  of  delirium.  Then,  at  the  end  of  that  time,  the  temperature 
gradually  falls  and  convalescence  begins,  although  the  least  excitement  or 
over-indulgence  is  sufilcient  to  bring  on  a  relapse. 

2.  Death  may  ensue,  either  because  of  the  extent  or  importance  of  the 
part  of  the  brain  affected;  or  from  exhaustion  and  tlie  intensity  oi  the 
fever. 

3.  The  inflammation  may  become  chronic  if  the  irritant  (without  being 
pyogenic)  is  a  persistent  one.  It  may  be  a  depressed  plate  of  bone,  or  a 
foreign  body  driven  in,  or  a  cyst  or  patch  of  dense  fibrous  tissue  developed 
from  an  old  extravasation ;  or  it  may  be  a  specific  organism,  such  as  that  of 
syphilis,  tubercle,  or  actinomycosis,  sufticiently  irritating  to  cause  the 
production  of  a  mass  of  granulation-tissue,  but  not,  at  first  at  any  rate, 
lowering  the  vitality  of  the  surrounding  structures  so  far  that  they  become 
unable  to  withstand  the  action  of  pyogenic  organisms. 

4.  Suppuration  may  follow,  whether  other  germs  are  present  or  not.  It 
the  vitality  of  the  tissues  is  very  feeble,  or  if  the  action  of  the  pyogenic  micro- 
•organisms  is  assisted  by  septic  decomposition  and  tension,  it  will  be  diffuse 
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and  rapidly  fatal.  If  tlie  conditions  are  not  so  unfavourable,  a  limiting  wall 
of  granulation-tissue  may  be  developed,  forming  a  cerebral  or  meningeal 
abscess ;  and  this,  according  to  the  rapidity  with  which  it  extends,  may  bo' 
acute,  chronic,  or  even  latent,  remaining  concealed  perhaps  for  years.  It 
takes,  however,  three  weeks,  or  at  least  a  fortnight,  for  the  surrounding 
brain-tissue  to  protect  itself  in  this  way  ;  and,  consequently,  circumscribed 
suppuration  is  rarely  met  with  after  compound  fractures,  and  never  until 
some  considerable  time  after  the  receipt  of  the  injury. 

The  organisms  may  gain  access  directly  through  a  wound  ;  or  indirectly 
by  extension  along  the  veins  (thrombosis,  which  is  usually  retrograde) ;  by 
sudden  embolism,  as  in  pyaemia ;  or  by  continuity  through  the  adjacent 
tissues.  Whatever  the  way,  unless  everything  is  perfectly  healthy  and  well 
nourished  (when  probably  the  germs,  like  those  of  putrefaction,  are  soon 
destroyed),  they  begin  their  work  at  once  ;  the  leucocytes  perish  and  become' 
pus-corpuscles ;  the  plasma  and  formed  tissues  melt  away ;  and  suppuration 
begins,  diffuse  or  circumscribed,  according  to  the  ability  of  the  surrounding- 
tissues  to  repel  the  assault. 

(6)  Chronic  Inflammation 

Chronic  inflammation  of  the  brain  or  its  membranes  may  be  the  relic  of 
an  acute  attack,  resolution  having  been  imperfect ;  or  it  may  be  chronic  from 
the  beginning.  In  either  case  the  immediate  cause  is  the  presence  of  some 
persisting  irritant,  which  maybe  mechanical,  chemical,  or  a  living  organism. 
The  inflammation  may  begin  in  the  brain  or  the  membranes  ;  but  unless  a 
definite  exciting  cause,  such  as  a  depressed  spiculum  of  bone,  is  known  to  be 
present,  it  is  rarely  possible  to  distinguish  one  form  from  the  other. 

Causes. — Fracture  of  the  skull  not  uncommonly  leaves  behind  it  symp- 
toms of  chronic  irritation  of  the  brain,  arising,  certainly  in  many  cases,  from 
the  persistence  of  some  gross  lesion.  Starring  of  the  inner  table  ;  angular- 
depressions  (smooth  extensive  ones,  such  as  occur  in  children,  are  not  so 
serious) ;  detached  spicules  of  bone  ;  and  even  foreign  bodies  (fragments  of 
knife-blades)  have  been  known  to  occasion  it.  Intra-meningeal  extravasa- 
tion is  more  rare,  but  sometimes  it  leaves  a  dense,  hard  layer  of  organised 
blood-clot,  or  a  cyst,  pressing  upon  the  cortex.  (Subcranial  haemorrhage 
between  the  bone  and  the  dura  mater,  whether  occurring  at  birth  or  later, 
rarely  gives  rise  to  symptoms  of  irritation.  Like  smooth  depressions  of  the 
cranial  bones,  it  may  cause  spastic  paralysis,  or  some  form  of  birth  palsy,  if 
it  does  not  of  itself  prove  fatal ;  but  the  symptoms  are  nearly  always  refer- 
able rather  to  atrophy  than  anything  else.)  In  other  cases  a  dense,  sclerosed 
condition  of  the  bone,  with  nodes  projecting  from  its  inner  surface,  may  be- 
found ;  or  a  thickened  and  partially  ossified  plate  in  the  dura  mater  ;  or  a 
spot  in  which  all  the  membranes  are  so  fused  with  each  other  and  with  the 
cortex  that  there  is  nothing  left  but  a  fibrous  mass  with  a  few  shrivelled  or 
calcified  ganglion-cells  in  its  substance. 

Syphilis,  as  it  affects  the  membranes  and  the  cortex  of  the  brain  more- 
often  than  other  parts,  is  a  frequent  cause.  Osseous  nodes  may  grow  out 
from  the  inner  surface  of  the  bones  (the  fi'ontal  in  particular,  on  either 
side  of  the  longitudinal  sinus) ;  or  gummatous  deposits  may  occur  in  the 
dura  or  pia  mater,  or  in  the  substance  of  the  brain,  leaving,  after  they  have 
been  absorbed,  dense  rigid  cicatrices  which  perpetuate,  or  even,  by  their 
contraction,  intensify  the  mischief  already  done.    The  coats  of  the  arteries 
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may  be  diseased,  so  that  either  the  himen  is  blocked  and  softening  ensues, 
or  their  walls  give  way  and  aneurysms  or  hfemorrhages  follow;  or,  pgain, 
slowly  extending  patches  of  sclerosis  may  develop,  and  by  degrees  involve 
one  part  after  another.  Tubercle,  when  it  begins  in  the  membranes,  usu- 
ally runs  an  acute  course,  and  ends  in  a  speedily  fatal  form  of  meningitis ; 
when  however,  it  takes  the  shape  of  a  caseous  mass,  deeply  buried  in  the 
substance  of  the  brain,  the  chief  symptom,  until  compression  sets  in,  is  the 
chronic  irritation  of  all  the  surrounding  parts.  Slowly  growing  tumours  and 
cysts,  whether  originating  in  the  brain  itself  or  springing  from  the  bones, 
act  in  the  same  way.  The  persistent  abuse  of  alcohol  is  said  to  cause  the 
same  result,  leading  to  chronic  inflammation  and  induration  of  the  mem- 
branes and  surface  of  the  brain,  especially  on  the  vertex ;  and  sometimes 
there  are  other  causes,  some  acting  directly,  others  giving  rise  to  reflex 
irritation,  and  others  again  affecting  the  circulation  chiefly,  if  not  entirely, 
so  that,  post  mortem,  no  local  pathological  lesion  can  be  found. 

The  symptoms  of  chronic  irritation  of  the  brain,  whether  sufficiently 
severe  to  excite  visible  inflammatory  changes  or  not,  are  of  the  most  varied 
character.  In  many  instances  they  are  entirely  general,  without  the  least 
indication  of  any  local  lesion.  A  peculiar  condition  of  general  irritability, 
for  example,  is  often  left  after  severe  contusions.  Recovery  does  not  appear 
to  be  complete ;  there  is  a  great  tendency  to  headache,  especially  after  any 
mental  exertion  or  excitement ;  the  patient  is  irritable,  giving  way  to  fits 
of  passion  without  any  apparent  reason ;  memory  is  defective,  sometimes 
generally,  sometimes  only  for  certain  special  things ;  the  power  of  mental 
concentration  is  impaired,  and  the  patient  is  quite  unable  to  do  what  he 
used  to  do  without  effort  before.  It  seems  as  if  the  circulation  through  the 
brain  does  not  easily  regain  its  power  of  self-control ;  for  a  long  time  the 
least  mental  excitement  or  over-exertion  is  enough  to  throw  it  into  disorder, 
Bnd  to  bring  back,  temporarily,  the  condition  of  hypera;mia  and  congestion 
that  followed  immediately  upon  the  receipt  of  the  injury.  As  a  rule  this 
passes  off ;  but  sometimes,  if  the  part  is  not  kept  at  rest,  it  becomes  perma- 
nent, and  a  lasting  condition  of  cerebral  incapacity  is  left. 

The  symptoms  are  the  same  when  the  irritant  is  a  persistent  one,  but 
they  are  usually  more  intense.  Headache  is  never  absent,  sometimes  it  is 
general,  sometimes  local;  but  wherever  it  is,  it  is  always  made  worse  by 
excitement,  or  by  hanging  the  head  down,  or  by  the  use  of  alcohohc  stimu- 
lants. Vomiting,  such  as  is  met  with  in  cerebral  affections,  apparently  pur- 
poseless in  character,  is  not  infrequent.  Vertigo  may  occur,  especially  on 
suddenly  rising  up.  Optic  neuritis  is  nearly  always  present,  especially  when 
the  membranes  at  the  base  are  concerned  ;  and  in  many  cases  there  are  other 
affections— neuralgia,  for  example,  or  paralysis  of  the  other  cranial  nerves. 

Some  form  of  mental  disturbance  is  rarely  absent.  It  may  be  merely 
irritability  and  wakefulness,  with  an  uncertain  temper;  or  there  maybe  loss 
of  memory  and  power  of  concentration  with  want  of  mental  vigour,  and  m 
extreme  cases  dementia.  The  local  symptoms  are  no  less  variable,  bpas- 
modic  convulsions  may  occur  if  the  irritant  affects  the  motor  portion  of  the 
cortex,  and  without  occasioning  any  loss  of  consciousness,  may  spread 
from  one  centre  to  another.  Traumatic  epilepsy  may  follow,  the  discharging 
lesion  from  constant  repetition  becoming  permanent.  Or  paralysis  may 
occur,  but  this  is  less  frequent,  as  lesions  that  cause  chrome  irritation  or 
inflammation  are  usually  connected  with  the  membranes  or  the  surface  ol 
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the  brain,  and  slow  destruction  of  the  cortical  motor  centres  in  one  hemi- 
sphere admits  very  largely  of  compensation. 

Valuable  information,  both  as  to  the  site  and  nature  of  the  lesion,  may 
frequently  be  obtained  in  other  ways.  In  traumatic  cases,  for  instance,  there 
may  be  a  depression  or  irregularity  on  the  surface  of  the  skull.  Pressure 
may  be  exceedingly  painful  at  one  particular  spot ;  or  the  whole  bone  may 
be  tender  on  percussion.  The  pain  may  be  altogether  of  a  different  cha- 
racter, dull  and  heavy,  infinitely  worse  at  night,  due  chiefly  to  the  ostitis. 
The  temperature  of  the  part  may  be  higher  than  that  of  the  corresponding 
point.  The  skin  may  be  puffy  or  raised  ;  or  there  may  be  evidence  of  ob- 
struction to,  or  pressure  upon,  structures  passing  out  through  canals  in  the 
bone  ;  and  these  symptoms  of  course  vary  in  every  case. 

Suppuration 

Acute  inflammation  of  the  brain  and  its  membranes  may  terminate  in 
suppuration.  The  pus  may  form  between  the  bone  and  the  dura  mater 
(subcranial),  probably  always  extending  inwards  from  the  bone  ;  between  the 
meninges  (subdural)  ;  or  in  the  substance  of  the  brain.  In  this  last  situa- 
tion the  abscess  may  be  separated  from  the  external  focus  of  disease  from 
which  it  started  by  a  layer  of  healthy  brain-tissue,  and  even  by  intact  and 
unafi'ected  membranes,  the  infection  having  travelled  inwards  along  one  of 
the  veins  or  in  its  perivascular  sheath. 

Suppuration  is  limited  or  not,  according  to  the  relative  vigour  of  the 
tissues  on  the  one  hand  and  the  irritants  on  the  other.  If  the  latter  are 
much  the  stronger,  it  will  be  diffuse  and  set  in  acutely ;  if  the  difference 
is  not  so  great,  it  may  be  circumscribed,  two  or  three  weeks  being  required 
for  the  development  of  the  limiting  wall  of  granulation-tissue ;  and  if  the 
balance  is  only  just  in  their  favour,  it  may  be  chronic  and  even  latent,  re- 
maining concealed  perhaps  for  some  years. 

Cause. — Intracranial  suppuration  may  originate  in  three  different  ways. 

(1)  It  may  break  out  after  contusion  or  concussion  of  the  brain,  even 
though  the  skin  has  not  been  injured  or  the  bone  fractured,  the  pyogenic 
organisms  being  carried  by  the  blood,  but  not  causing  embolism.  Fortu- 
nately it  is  very  rare.  It  may  be  either  diffuse,  acute  cerebritis  running  on 
to  suppuration,  and  proving  fatal  within  a  few  days,  or  circumscribed,  the 
area  of  red  softening  round  the  contusion  gradually  growing  more  and 
more  liquid  in  the  centre  until  it  simply  becomes  a  collection  of  pus. 
Abscesses  caused  in  this  way  are  nearly  always  single  and  in  the  substance 
of  the  brain.  Not  unfrequently  they  are  situated  on  the  side  opposite  to  the 
injury — in  the  right  frontal  or  temporo-sphenoidal  lobes,  for  example,  when 
the  blow  has  fallen  upon  the  left  side  of  the  occiput,  owing  to  the  fact  that 
m  such  cases  this  is  the  part  of  the  brain  that  usually  suffers  most. 

(2)  It  may  be  due  to  pycemia  consequent  upon  the  impaction  of  pyogenic 
emboU  from  some  distant  focus  of  ■  suppuration  (usually  in  the  lungs).  K  it 
occurs  in  connection  with  the  membranes  it  is  always  diffuse ;  if  it  is  in  the  bram 
it  is  nearly  always  multiple  and  generally  in  the  course  of  the  middle  cerebral 
artery. 

(3)  It  may  be  due  to  extension  from  suppuration  near.  This,  which  is 
by  far  the  most  common  and  the  most  important  variety,  may  be  the  result 
either  of  injury  or  disease. 
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(a)  After  injury.— Acute  suppurative  ]iieningitis  may  be  caused  either  by 
^lie  organisms  entering  through  the  wound  directly,  or  by  extension  in,v'ards 
■as  a  result  of  suppuration  in  the  diploe. 

In  the  former  case  the  inflammation  breaks  out  within  a  day  or  two 
after  the  injury.  It  usually  occurs  after  small  punctured  fractures,  not  when 
the  bone  has  been  extensively  comminuted  and  all  the  loose  fragments  have 
been  removed.  In  these  cases  a  considerable  amount  of  blood  is  often  ex- 
travasated ;  it  collects  in  the  wound,  exposed  to  the  air,  and  so  long  as  the 
fragments  remain  impacted  is  unable  to  escape.  If  septic  decomposition 
is  allowed  to  take  place,  the  products  soak  into  the  bruised  and  damaged 
tissues  around,  and  lower  their  vitality  to  such  an  extent  that  suppuration 
follows  at  once,  and  is  always  diffuse.  The  meshes  of  the  pia  mater  are 
filled  with  exudation,  which  surrounds  the  veins,  dips  into  the  sulci,  and 
covers  the  convolutions,  until  it  can  be  stripped  off  like  a  cast  of  yellowish 
green  wax,  bringing  with  it  the  surface  of  the  softened  and  infiltrated 
cortex. 

In  the  latter  case,  when  the  meningitis  is  secondary  to  acute  suppurative 
ostitis,  the  appearances  and  the  result  are  generally  the  same,  although  it 
may  be  several  days  before  the  disease  is  so  far  advanced.  Sometimes,  how- 
ever, when  the  dura  mater  is  not  torn,  the  course  is  more  protracted,  and 
subcranial  (extradural)  suppuration  occurs,  and  persists  for  some  little  time 
before  the  inflammation  gains  the  subdural  space  and  becomes  diffuse  ;  and, 
occasionally,  even  when  the  dura  mater  has  been  punctured  and  spicules  of 
bone  driven  into  the  substance  of  the  brain,  there  is  no  definite  evidence  of 
the  formation  of  pus,  though  weeks  may  have  passed  since  the  receipt  of  the 
injury.  Probably  in  this  latter  case  there  has  been  no  septic  decomposition, 
and  the  pyogenic  organisms,  with  only  a  limited  area  of  damaged  tissue  at 
the  seat  of  injury,  without  the  assistance  of  the  poisonous  products  of  putre- 
faction, have  only  been  able  to  cause  the  minimum  of  destruction. 

In  exceptional  instances  intracranial  [suppuration  may  follow  a  simple 
contusion  of  the  cranial  bones,  suppurative  ostitis  breaking  out  at  the  seat 
of  injury  and  extending  inwards.  A  severe  blow  is  received  upon  the  head ; 
blood  is  extravasated  into  the  veins  of  the  diploe  and  under  the  pericranium  ; 
usually  it  becomes  absorbed;  occasionally  days  or  weeKS  after  the  injury 
suppuration  breaks  out,  the  organisms  having  entered  from  some  already 
existing  focus  of  suppuration,  through  a  wound,  or  through  the  mucous 
membranes.  At  once  the  inflammation  becomes  much  more  severe  ;  tlie 
pericranium  is  detached  from  the  bone  on  one  side  and  the  dura  mater  on 
the  other ;  the  exudation  pours  out  into  all  the  tissues  around,  lifting  up  the 
skin  (Pott's  puffy  tumour)  and  glueing  together  the  membranes;  acute 
osteophlebitis  sets  in,  and  the  pus  spreads  rapidly  through  the  softened  and 
inflamed  tissues.  Suppurative  ostitis  of  this  character  is  so  often  associated 
with  pytemia,  sometimes  as  its  cause,  that  when  the  pus  does  burst  through 
the  bone  it  rarely  remains  limited  ;  nearly  always,  however  early  an  mcision 
is  made,  the  pericranium  is  already  stripped  up,  the  bone  is  bare,  rough,  and 
brown,  and  if  a  trephine  is  applied,  pus  wells  out  from  the  groove  mixed 
with  the  bone-dust.  When  the  disc  is  lifted  out,  instead  of  a  circumscribed 
abscess,  the  dura  mater  is  already  perforated  and  the  arachnoid  and  sub- 
arachnoid spaces  are  filled  with  a  thick  layer  of  yellowish-green  pus. 

{b)  As  a  result  of  fZiscase.— Intracranial  suppuration  is  frequently  caused 
by  extension  inwards  from  a  purulent  focus  in  the  surrounding  tissues, 
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without  fracture  or  other  injury.  The  pathological  process  is  essentially  the 
same  as  when  it  follows  an  open  wound  or  a  compound  fracture  ;  the  route, 
that  is  to  say,  may  be  direct,  the  micro-organisms  simply  invading  one  part 
after  another  and  forming  a  continuous  track  of  suppuration ;  or  the  in- 
flammation may  spread  along  the  veins  or  lymphatics  without  leaving  in  the 
intervening  tissues  any  evidence  of  its  passage  through  them  ;  but  the  diffi- 
culty of  localisation  is  so  great,  and  the  onset  of  the  disease  in  the  majority 
of  cases  so  insidious,  that  a  separate  description  is  advisable. 

As  in  the  case  of  compound  fractures,  the  suppuration  may  be  either 
diffuse,  involving  the  membranes,  or  circiomscribed,  and  usually  in  the  sub- 
stance of  the  brain  (cerebral  abscess) ;  but  the  relative  frequency  of  the  two  is 
very  diiferent. 

The  former,  which  is  by  far  the  most  common  after  injury,  is  rarely  met 
with  unless  there  is  acute  extra-cranial  inflammation,  such  as  orbital  celluli- 
tis, facial  carbuncle,  diftuse  inflammation  of  the  cellular  tissue  of  the  scalp, 
the  so-called  phlegmonous  erysipelas,  or  acute  suppuration  in  connection 
with  the  ear.  In  all  probability  the  infection  extends  along  the  veins  or 
their  sheaths,  the  ophthalmic  for  example,  or  the  mastoid,  or  those  that  pass 
back  through  the  sphenoidal  fissure,  for  the  meningitis  is  nearly  always  as- 
sociated with  thrombosis  of  the  sinuses  and  general  pytemia.  So  far  as  the 
pathological  appearances  are  concerned,  it  does  not  differ  in  any  material 
respect  from  the  diffuse  suppurative  meningitis  that  occurs  after  compound 
fractures. 

The  latter  (cerebral  abscess)  results  almost  always  from  chronic  suppura- 
tive disease,  and  is  usually  consecutive  to  caries  of  the  ethmoid,  or  especially 
the  petrous  portion  of  the  temporal  bone. 

Catarrhal  inflammation  of  the  middle  ear  is  exceedingly 'common  after  the 
exanthemata  (particularly  scarlatina  and  measles),  and  may  occur  whenever 
the  mucous  membrane  of  the  throat  becomes  inflamed.  In  most  cases  it 
subsides  without  any  ill  consequence  ;  but  if  it  runs  on  to  suppuration  it  may 
lead  to  perforation  of  the  membraMa  tympani  and  destruction  of  the  auditory 
ossicles  ;  or  it  may  become  chronic,  spread  from  the  mucous  membrane  to 
the  periosteum  and  the  bone  beneath,  and  give  rise  to  caries  and  necrosis. 
When  this  takes  place  there  is  always  imminent  danger  that  it  may  extend 
farther  still. 

Extension  may  take  place  while  the  inflammation  is  acute,  or  later  when 
it  has  become  chronic,  and  there  is  nothing  to  attract  attention  but  the  loss 
of  hearing  and  a  little  purulent  discharge  from  time  to  time.  In  the  former 
case,  as  in  traumatic  intracranial  suppuration,  it  is  usually  diffuse  if  the 
conditions  are  so  favourable  that  the  pyogenic  germs  can  spread  without 
difficulty  through  the  petrous  portion  of  the  temporal  bone  to  the  meninges, 
they  are  not  hkely  to  remain  locaHsed  and  confined  there.  In  the  latter 
case  it  is  nearly  always  circumscribed.  So  long  as  the  exit  is  free  and  the 
discharge  is  not  allowed  to  accumulate  and  decompose,  the  danger  is  not 
great,  although  suppuration  does  sometimes  occur  even  under  these  con- 
ditions, the  abscess  remaining  latent  in  the  brain.  If,  however,  the  outlet 
becomes  blocked,  whether  this  is  due  to  dried-up  discharge  or  to  the  growth 
ot  polypoid  granulations,  the  pus  that  is  retained  begins  to  decompose  the 
tension  becomes  higher  and  higher,  and  extension  of  the  inflammation  is 
tne  natural  consequence.  It  depends  chiefly  upon  the  accidental  anatomical 
relations  of  the  focus  of  disease,  whether  the  pyogenic  organisms  spread  to 
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the  dura  mater  (causing  subcranial  abscess  or  diffuse  meningitis),  to  the 
brain  (finding  a  route  by  direct  continuity  of  structure,  or  along  the  veins  or 
lymphatics),  or  to  the  blood  vessels  in  the  diploe,  giving  rise  to  osteophlebitis, 
thrombosis  of  the  lateral  sinus,  or  pyitmia. 

These  relations,  and  particularly  the  development  of  the  mastoid  cells, 
vary  at  different  periods  of  life.  In  a  child  two  years  of  age,  there  is  only  a 
small  air  space  lying  immediately  behind  the  tympanum  ;  the  cells  that 
occupy  the  mastoid  process  have  as  yet  no  existence,  and  the  lamina  of  bone 
which  forms  the  roof  of  the  tympanum  and  helps  to  separate  the  external 
meatus  from  the  middle  fossa  is  exceedingly  thin.  On  the  other  hand,  in 
adults,  the  mastoid  process  may  be  excavated  by  great  hollows  quite  up  to 
the  lateral  sinus  and  the  mastoid  vein  (especially  when  the  sinus  curves 
rather  more  forward  than  usual,  for  its  position  is  very  variable).  Suppura- 
tion therefore  in  connection  with  the  mastoid  cells  would  tend  to  spread 
more  easily  towards  the  middle  fossa  in  the  child, 
towards  the  sinus  in  the  adult ;  but  further  evide)ice  i  \~  | 

is  wanted  to  establish  this  as  a  fact. 

In  many  cases,  the  inflammation  spreads  by 
direct  continuity  of  structure  :  the  bone  becomes 
inflamed,  and  necroses  ;  the  dura,  mater  over  it 
sloughs,  and  either  the  pus  spreads  into  and  through 
the  arachnoid  space  at  once,  or  the  membranes 
become  glued  to  each  other  and  to  the  cortex 
by  inflammatory  exudation  before  this  can  occur. 
There  are,  however,  many  other  routes  almost  as 
direct,  along  which  the  infection  may  travel.    It   Pio.  276.-Section  (sliglitly 

°  XI      •   i         1        T■^  oblique)      through  tlie 

may  spread,  lor  example,  down  the  internal  auditory  mastoid  process  and  the 
meatus,  or  through  the  hiatus  Fallopii,  or  the  aque-      i^^^eral  sinus  showing  the 

^    .,  ■   i      T    1  At  relation  they  bear  to  each 

ductus  vestibuli,  or  it  may  extend  along  some  ol  the  other  in  the  adult, 
numerous  small  veins  (each  surrounded  by  a  peri- 
vascular lymph-sheath)  which  run  between  the  internal  and  middle  ear  on 
the  one  hand  and  the  dura  and  pia  mater  on  the  other.  Some  ol  these  pass 
directly  from  the  temporo-sphenoidal  lobe  of  the  brain  to  the  dura  mater 
covering  the  petrous  portion  of  the  temporal  bone ;  others  run  through  the 
squanio-petrosal  suture,  and  through  the  slit  for  the  dura  mater  that  lies  by 
the  side  of  the  aqueductus  vestibuh  ;  others,  again,  lie  in  some  small  canals 
(immediately  behind  the  superior  semicircular  canal)  which  connect  the  middle 
ear  directly  with  the  middle  fossa  of  the  skull ;  and  not  a  few  communicate 
with  the  middle  meningeal  veins  and  the  superior  petrosal  and  lateral 
sinuses. 

In  most  cases  of  disease  of  the  middle  ear  the  abscess  is  in  the  teniporo- 
sphenoidal  lobe  ;  sometimes  the  dura  mater  covering  the  anterior  surluce  of 
the  petrous  portion  is  unaffected  ;  generally  it  is  sloughing,  or  at  leu.st  in- 
flamed. The  abscess  is  usually  of  large  size  (an  inch  and  a  halt  or  two 
inches  in  diameter) ;  its  walls  may  be  very  thick  (occasionally  acute  sup- 
puration develops  round  an  old  encysted  abscess) ;  and  it  may  he  m  the 
substance  of  the  lobe,  covered  over  by  a  layer  of  apparently  healthy  cortex  a 
quarter  of  an  inch  in  thickness,  or  communicate  with  the  suppurating  iocus 
in  the  bone  through  a  sinuous  channel.  The  pus  is  generally  exceedingly 
foetid.  The  abscess  if  left  to  itself  may  remain  latent  for  years ;  or  acute 
symptoms  may  suddenly  develop  from  some  comparatively  trivial  cause,  ex- 
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posure  to  cold  for  example,  or  a  blow  upon  the  ear :  usually  it  terminates 
sooner  or  later  by  rupturing  into  the  lateral  ventricle  or  the  subarachnoid 
space. 

Cerebellar  abscess  is  less  frequently  met  with.  There  is  a  certain  amount 
of  evidence  that  it  is  more  common,  comparatively,  in  children  than  in  adults 
and  when  the  mastoid  cells  are  inflamed.  Thrombosis  of  the  lateral  sinus  is 
associated  with  it  in  many  instances. 

Abscesses  in  other  localities  are  more  rare  :  but  they  are  sometimes  found 
between  the  dura  mater  and  the  bone  (extra-dural) ;  in  the  centrum  ovale; 
even  on  the  opposite  side  of  the  head  (probably  pyasmic,  or  at  least  thrombotic) ; 
and  in  the  pons.  It  is  said  that  the  last  is  consecutive  to  disease  of  the- 
internal  rather  than  of  the  middle  ear. 

In  comparison  with  this,  intracranial  suppuration  consequent  on  disease- 
of  bone  elsewhere,  is  seldom  met  with.  Both  forms,  however,  the  diffuse  and 
the  circumscribed,  may  occur  in  the  region  of  the  frontal  lobes  from  caries 
of  the  ethmoid  and  ozaena  ;  and  one  or  two  instances  are  recorded  in  which 
the  same  thing  has  happened  in  connection  with  the  orbit. 

Symptoms. — 1.  Diffuse  suppuration. — It  is  rarely  possible  to  tell  when 
suppuration  begins  in  a  case  of  acute  inflammation  of  the  brain.  Sometimes 
there  is  a  rigor,  but  it  is  by  no  means  invariable,  and  if  it  does  occur  it  more 
frequently  indicates  the  commencement  of  pyaemia.  The  constitutional 
symptoms  simply  grow  more  and  more  severe,  the  temperature  in  particular 
rising  to  an  exceptional  height,  while  the  local  ones  gradually  merge  into 
those  of  compression.  The  cortex  becomes  more  and  more  disordered ;  con- 
vulsions, excitement,  and  delirium  give  way  to  paralysis,  loss  of  conscious- 
ness, and  coma ;  the  pupils  dilate  ;  the  eyes  remain  widely  open ;  the  face 
becomes  flushed  and  dusky ;  the  pulse  slow  and  full ;  and  respiration 
laboured  and  stertorous. 

2.  Intracranial  abscess.— The  symptoms  depend  upon  the  rapidity  with 
which  it  is  formed,  the  rate  at  which  it  extends  and  the  locaHty  in  which 
it  occurs.  In  rare  instances  injiracranial  abscesses  are  acute,  ushered  in 
with  a  rigor  and  high  fever.  Much  more  often  they  are  chronic  and  even 
latent,  without  any  elevation  of  temperature  ;  sometimes  there  is  an  actual 
fall,  so  that,  for  a  time  at  least,  it  is  subnormal.  Occasionally,  after  existing 
without  a  symptom  for  an  indefinite  period,  an  abscess  suddenly  becomes 
acute,  spreads  rapidly,  and  breaks  into  the  ventricular  or  subarachnoid  spacQ. 
The  local  symptoms  are  those  of  pressure  upon  or  irritation  of  the  structures 
that  lie  around  it. 

The  most  important  varieties  are  the  traumatic  and  that  which  is  secon- 
dary to  disease  of  the  middle  ear.  Others  are  more  rare  and  seldom  admit 
of  diagnosis. 

_  (a)  Traumatic  intracranial  abscess. — The  symptoms  are  partly  general, 
indicative  of  disturbance  of  the  whole  nervous  system  ;  partly  local,  arising 
from  affections  of  special  portions  of  the  brain,  or  the  nerves,  or  the  bones  and 
membranes  covering  them  in. 

There  is  always  a  latent  period  after  the  accident,  at  least  a  fortnight, 
generally  much  longer,  sometimes  years.  At  the  time  there  may  have  been 
concussion,  cr  evidence  of  contusion  of  the  brain  ;  but  in  a  typical  example 
this  has  passed  away.  Recovery,  however,  is  not  perfect :  the  patient  grows 
tlimner,  or  loses  his  memory  :  perhaps  he  becomes  irritable,  or  there  is 
general  failure  of  power,  bodily  as  well  as  mental.    Sometimes  these  signs 
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are  so  marked  that  the  friends  notice  tliem  and  become  anxious  :  sometimes 
they  are  scarcely  perceptible.  The  temperature  is  usually  subnormal, 
although  slight  chills  may  occur,  the  pulse  is  quick  and  irritable  at  first, 
very  slow  towards  the  end.  Pain  is  rarely  absent :  in  most  cases  it  is  very 
severe  ;  usually  it  is  general,  affecting  the  whole  head  ;  sometimes  it  is  local, 
and  associated  with  great  tenderness  on  pressure  or  percussion.  Optic  neur- 
itis is  present  in  nearly  every  case,  and  irregularity  of  the  pupils  is  often 
noted,  the  one  that  is  more  dilated  and  fixed  corresponding  to  the  affected 
side.  Very  often  local  signs  are  entirely  wanting ;  there  is  merely  headache 
followed  by  drowsiness,  paralysis,  and  at  length  coma,  without  its  being  pos- 
sible to  say  from  the  brain-symptoms  more  than  that  it  is  a  case  ^f  gi'adual 
compression. 

Valuable  information  is  often  gained  from  the  condition  of  the  skin  or 
the  bone.  Sometimes  there  is  a  scar  or  an  irregularity  on  the  surface  of  the 
cranium  from  depression  of  a  portion  of  bone.  In  many  instances  there  has 
been  a  history  of  purulent  discharge  following  fracture,  and  of  very  protracted 
healing.  Occasionally  the  discharge  has  stopped,  collected,  and  begun  again 
more  than  once  before  the  symptoms  became  serious,  although  each  time 
there  may  have  been  a  certain  degree  of  headache  and  feverishness.  Tender- 
ness on  percussion  over  the  affected  bone  is  not  uncommon.  Sometimes 
there  is  a  dull,  aching  pain,  especially  severe  at  night.  In  a  few  cases  there 
is  a  soft  puffy  swelling  on  the  scalp,  due  to  effusion  under  the  pericranium 
(Pott's  puffy  tumour),  and  pointing  to  commencing  suppuration  in  the 
diploe. 

Intense  neuralgia  in  all  the  three  branches  of  the  fifth  pair  has  been 
noted  once  or  twice.  Paresis  from  pressure,  occasionally  passing  into 
paralysis,  is  more  common,  affecting  especially  the  motor  nerves  of  the 
eyeball. 

Cerebral  symptoms,  monospasm  and  monoplegia,  gradually  extending 
over  a  wider  area,  are  rare.  They  only  occur  when  the  motor  area  is 
involved,  and  are  not  always  present  then.  When  cerebral  abscess  is  caused 
by  contre-coup  they  are  the  only  local  signs  that  are  present. 

Diagnosis. — Diffuse  suppurative  menincjitis  usually  runs  a  much  more 
rapid  course  :  it  begins  within  a  short  time  of  the  injury,  almost  always  in 
the  first  week,  sometimes  in  forty-eight  hours,  and  is  associated  with  high 
fever,  headache,  dehrium,  and  other  signs  of  rapidly-spreading  destruction 
of  the  cortex. 

Chronic  meningitis  is  often  present  as  a  complication  in  cerebral  abscess  ; 
by  itself  it  does  not  give  rise  to  symptoms  of  compression. 

Pycamia  is  the  most  difficult,  especidly  when  it  commences  as  ostep- 
phlebitis  in  the  injured  portion  of  the  cranium.  The  difference  is  merely  m 
the  method  of  extension.  Each  commences,  m  many  cases  at  any  rate,  as  a 
purulent  ostitis,  with  a  soft,  puffy,  and  exceedingly  tender  swelling  upon  the 
scalp.  In  the  one,  the  suppuration  spreads  through  the  contiguous  struc- 
tures to  the  membranes  and  the  brain  beneath,  until  an  abscess  is  formed. 
In  the  other,  the  veins  of  the  diploe  and  the  sinuses  are  thrombosed,  and 
infective  emboli  carried  off  to  cause  abscesses  elsewhere.  The  local  signs 
are  the  same  :  the  early  constitutional  ones  present  no  material  difference ; 
a  single  rigor  may  occur  in  either  ;  indeed,  it  is  not  until  pyamna  has  shown 
its  presence  by  local  indications  m  other  parts  of  the  body,  or  by  repeated 
shivering  fits,  that  the  diagnosis  is  certain.    The  difficulty  is  not  so  great 
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Avlien  cerebral  abscesses  are  dependent  upon  other  causes  than  disease  of 
bone,  but  then,  not  unfrequently,  all  but  the  most  general  symptoms  are 
wanting  altogether. 

(b)  Intracranial  abscess  due  to  disease  of  the  middle  or  internal  ear. — 
Nearly  three-fourths  of  these  are  situated  in  the  temporo- sphenoidal  lobe, 
and  many  are  associated  with  a  sloughing  condition  of  the  dura  mater.  The 
rest  occur  in  the  cerebellum,  between  the  dura  and  the  bone,  in  the  pons, 
and  occasionally  in  distant  parts  of  the  brain.  They  never  appear  while  the 
inflammation  is  acute ;  there  is  always  a  history  of  chronic  purulent  dis- 
charge lasting  for  years,  and  often  of  its  having  stopped  on  some  previous 
occasion  which  was  marked  by  severe  headache,  vomiting,  and  perhaps  other 
symptoms. 

In  most  instances  two  stages  can  be  distinguished  :  the  first,  while  the 
abscess  is  slowly  forming,  of  very  indefinite  length  ;  the  second,  that  of  rapid 
extension,  rarely  lasting  more  than  a  week.  The  transition  may  be  gradual, 
but  more  often  it  is  sudden,  caused  by  some  comparatively  trivial  accident, 
such  as  a  blow  upon  the  ear  or  exposure  to  cold  and  wet.  Many  apparently 
unaccountable  cases  of  fatal  coma  are  explained  in  this  way  :  an  old  cerebral 
abscess,  which  has  already  lasted  weeks  or  months  without  giving  rise  to  any 
definite  symptoms,  suddenly  giving  way  and  bursting  into  the  ventricular  or 
subarachnoid  space. 

The  symptoms  in  the  early  stage  are  vague  and  ill-defined.  There  is 
always  headache,  sometimes  very  severe,  and,  not  unfrequently,  vomiting 
without  any  apparent  reason,  as  is  usual  in  cerebral  afiections  ;  but  in  many, 
the  only  sign  is  a  dull,  sluggish,  state  of  mind,  sometimes  uniformly  lethargic, 
sometimes,  on  the  other  hand,  diversified  by  strange  fits  of  irritabihty,  and, 
in  rare  cases,  delirium  and  convulsions.  Rigors,  pyrexia,  and  optic  neuritis 
seldom  occur. 

In  the  acute  stage,  the  symptoms  present  the  same  general  characters, 
but  they  are  infinitely  more  severe.  The  headache  is  of  the  most  intense 
description,  radiating  from  the  ear  and  causing  such  fearful  agony  that  the 
patient  can  do  nothing  but  screand  or  rock  himself  from  side  to  side,  clasping 
his  head  in  his  hands  or  burying  it  in  the  pillow.  The  lethargy  rapidly 
deepens  into  stupor  ;  there  may  be  an  attack  of  vomiting  or  a  single  rigor, 
but  this  is  more  commonly  associated  with  subdural  abscess  and  thrombosis 
of  the  lateral  sinus  ;  the  face  becomes  dark  and  cyanosed,  the  respiration 
laboured  and  stertorous,  and  coma,  ,  with  or  without  convulsions,  quickly 
follows.  Death  usually  takes  place  within  the  week,  sometimes  within  a 
few  hours. 

Diagnosis. — An  accumulation  of  decomposing  _^?<s,  pent  up  in  the  mas- 
toid antrum,  may  cause  many  of  the  symptoms  of  cerebral  abscess,  in- 
cluding, according  to  Barker,  double  optic  neuritis.  In  any  case  of  doubt  a 
prehminary  exploration  should  be  made,  a  trephine  or  gouge  apphed  to  the 
outer  wall  half  an  inch  behind  and  above  the  centre  of  the  external  meatus, 
the  cavity  thoroughly  opened  and  washed  out.  This  difficulty  of  course  only 
occurs  m  the  early  period  of  the  disease,  before  there  are  any  symptoms  of 
compression. 

Thrombosis  of  the  lateral  swrns.— According  to  Pitt,  this  is  usually  due  to 
direct  extension  from  the  bone  on  the  posterior  surface  of  the  petrous  part ; 
more  rarely  from  the  mastoid  cells  and  along  the  vein  of  the  cochlea.  The 
clottmg  may  be  local  or  extend  into  the  other  sinuses  and  down  into  the 
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jugular  vein.  When  due  to  ostitis  it  nearly  always  proves  fatal  fi-ompynemia. 
The  symptoms  resemble  to  some  extent  those  of  cerebral  abscess,  but  there 
is  usually  a  rigor,  or  at  least  a  very  irregular  temperature  ;  the  pain  is  more 
local;  there  is  a  tendency  to  retract  the  head ;  the  neck  is  stiff;  and  occa- 
sionally subcutaneous  oedema  may  be  noted  over  the  mastoid,  or  the  internal 
jugular  vein  can  be  felt  as  a  hardened  cord  in  the  neclc.  Optic  neuritis, 
vomiting,  headache,  giddiness  and  even  coma  may  be  present  in  these  cases 
before  any  clearly  pytemic  symptoms  make  their  appearance.  Hitherto  these 
cases  have  been  regarded  as  practically  hopeless  :  it  has  however  been  shown 
by  Ballance  and  others  that  recovery  is  possible  even  after  pyasmic  symptoms 
have  made  their  appearance  in  distant  parts  of  the  body,  if  only  the  disease 
is  treated  thoroughly.  The  mastoid  antrum  must  be  cleared  out  first :  if 
nothing  is  found  in  it  to  account  for  the  symptoms  ;  or  if,  in  spite  of  this 
having  been  done,  the  pyrexia  and  irregular  temperature  continue,  the  orifice 
of  the  mastoid  vein  (an  inch  and  a  quarter  behind  the  meatus)  should  be 
exposed,  and  if  it  is  thrombosed  a  further  operation  vmdertaken.  The  jugular 
vein  must  be  ligatured  in  the  neck  ;  the  whole  of  the  dead  bone  between  the 
meatus  and  the  wall  of  the  lateral  sinus  cut  av/ay,  so  that  there  may  be  free 
exit  for  the  pus  that  lies  between  the  membranes  and  the  bone ;  and  the 
cavity  that  is  left,  the  sinus  itself,  and  the  upper  part  of  the  vein  thoroughly 
syringed  out  with  a  solution  of  corrosive  sublimate. 

Subdural  abscess  may  form  on  the  posterior  surface  of  the  petrous  portion 
of  the  temporal  bone,  or  over  the  roof  of  the  tympanum  close  to  the  squamoso- 
petrosal  suture.  In  the  former  locality  it  is  nearly  always  associated  with 
thrombosis  of  the  lateral  sinus,  the  pus  spreading  between  the  dura  mater 
and  the  bone  until  it  reaches  the  fibrous  wall  and  so  alters  the  endothelium 
that  a  clot  forms  upon  it.  In  the  latter  it  may  occur  independently  by  itself. 
It  is  very  doubtful,  when  it  exists  by  itself,  whether  it  can  be  distinguished 
from  cerebral  abscess  ;  rigors  appear  to  be  more  common ;  percussion  over 
the  temporal  bone  is  more  painful  and  the  cerebral  symptoms  are  less  dis- 
tinct ;  but  the  two  may  be  associated  together.  The  diagnosis  is  not  perhaps 
of  so  much  importance,  as  in  any  case  in  which  the  symptoms  continued 
after  the  mastoid  cells  had  been  cleared  exploration  must  be  continued  in 
the  same  direction  :  behind  tlie  mastoid  process  if  there  is  any  evidence  of 
sinus  thrombosis,  above  and  slightly  in  front  (so  as  to  expose  the  anterior 
surface  of  the  petrous  part)  if  there  is  not. 

The  diagnosis  of  the  locality  of  cerebral  abscess,  when  consecutive  to  ostitis, 
is  equally  difficult.  The  majority  are  situated  in  the  temporo-sphenoidal 
lobe,  especially  in  the  case  of  adults  ;  of  the  rest,  most  are  in  the  lateral  lobe 
of  the  cerebellum,  the  others  are  practically  inaccessible.  _  _ 

An  abscess  in  the  temporo-sphenoidal  lobe  does  not  cause  any  localising 
symptoms  until  it  has  attained  a  very  considerable  size.  As  it  increases,  the 
third  nerve  on  the  same  side  becomes  compressed,  so  that  ptosis,  fixed 
mydriasis  and  paresis  of  the  ocular  muscles  ensue  ;  and  then  the^  lower  part 
of  the  ascending  frontal  and  parietal  convolutions,  so  that  the  facial  muscles 
on  the  opposite  side  of  the  body  become  paralysed  (retaining  however  some 
power  of  emotional  expression),  and  then,  later,  those  of  the  arm.  The  leg 
is  never  affected  ;  and  sensibiKty  remains  unimpaired. 

Cerebellar  abscess  is  still  more  indefinite.  It  appears  to  be  relatively 
more  common  in  the  young,  and  there  is  no  doubt  that  it  is  often  associated 
with  thrombosis  of  the  lateral  sinus.    Severe  occipital  pain,  persistent  vomit- 

3  c 
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ing,  and  retraction  of  the  head  are  suggestive  of  its  presence  ;  but  unless 
there  is  definite  evidence  of  disease  of  the  posterior  surface  of  the  petrous 
portion,  exploration  for  cerebellar  abscess  should  never  be  made  until  the 
existence  of  a  temporo-sphenoidal  one  has  been  excluded. 

Prognosis. — Intra-cranial  suppuration,  whether  traumatic  or  consecutive, 
if  left  to  itself  is  practically  hopeless.  A  few  cases  have  recovered,  the  former 
by  the  cicatrix  giving  way  so  that  the  pus  was  discharged  externally,  the 
latter  owing  to  the  abscess  becoming  surrounded  by  a  dense  capsule ;  but 
the  number  is  very  small.  Death  may  be  caused  by  compression,  or  by  the 
abscess  rupturing  suddenly  into  the  ventricles.  Occasionally  a  condition  of 
marasmus  sets  in  and  proves  fatal  without  any  definite  reason ;  and  some- 
times sudden  death  occurs,  as  in  the  case  of  cerebral  tumours. 

General  treatment  of  inflammation  of  the  brain. — 1.  Preventive. — If  there 
is  a  wound  no  effort  should  be  spared  to  free  the  surface  from  all  possible 
sources  of  irritation,  whether  mechanical,  such  as  depressed  fragments  of  bone, 
or  chemical,  such  as  the  products  of  decomposition ;  and  to  secure  perfect  drain- 
age, so  that  there  may  be  no  retention  of  lymph  and  no  tension.  In  the  same 
way,  if  there  is  suppuration  in  connection  with  the  middle  ear,  and  the  mem- 
brana  tympani  is  bulged  outwards  by  a  quantity  of  opaque  white  pus,  it  should 
be  incised  from  top  to  bottom  behind  the  malleus,  and  transversely  below  it, 
and  the  cavity  thoroughly  drained.  Still  more  is  this  necessary  if  the  disease 
has  already  involved  the  bone,  so  that  a  foul  collection  of  decomposing  pus 
lies  buried  behind  the  meatus. 

If  there  is  no  wound,  but  merely  a  history  of  a  severe  blow  upon  the  head, 
followed  perhaps  by  symptoms  of  concussion  or  contusion  of  the  brain,  absolute 
rest  must  be  enforced.  Everything  that  causes  hyperfemia  of  the  brain- 
mental  exertion,  excitement,  want  of  rest,  stimulants,  even  conversation— is 
injurious,  and  tends  to  delay  recovery.  The  head  should  be  shaved,  cold 
appHed,  the  room  darkened,  the  bowels  thoroughly  opened  (preferably  with 
calomel)  and  only  the  lightest  diet  allowed  ;  nor  should  any  precaution  be 
omitted  until  a  sufficient  time  has  elapsed  for  the  extravasated  blood  to  be- 
come absorbed  and  the  damaged  tissue  repaired.  In  other  parts  of  the  body 
this  often  takes  a  fortnight  or  three  weeks :  and  there  is  no  proof  that  a 
shorter  time  is  required  in  the  case  of  the  brain. 

2,  Curative.— {a)  Acute  inflammation.— If,  in  s^ite  of  this,  the  symptoms 
of  acute  inflammation,  the  headache,  pyrexia  and  delirium,  grow  worse, 
leeches  may  be  applied  behind  the  ears  ;  venesection  may  be  tried ;  the  calomel 
may  be  repeated  so  as  to  produce  copious  evacuation,  and  if  there  is  great 
excitement,  small  doses  of  opium,  or,  better,  bromide  of  potassium  and  chloral 
may  be  given  ;  but  if  the  inflammation  is  general,  if  no  local  cause  can  be 
found  and  removed,  there  is  very  little  hope  ;  it  is  almost  sure  to  run  on  to 
diffuse  suppuration. 

(b)  Chronic  inflammation. —The  treatment  depends  upon  whether  a 
local  cause  can  be  found  or  not.  If  there  is  a  tender  spot  on  the  bone  cor- 
responding to  an  old  injury,  or  a  depression,  or  a  suspicion  of  some  alteration 
on  the  mner  surface,  such  as  splintering  of  the  inner  table,  thickening  of  the 
dura  mater,  or  the  formation  of  a  cyst  in  the  arachnoid,  the  cicatrix  should 
be  reopened,  the  periosteum  reflected,  and  a  circle  of  bone  removed  with 
the  trephme.  If  nothing  is  found  to  account  for  the  symptoms,  the  dura 
mater  should  be  examined  too  and  incised  ;  and  if  the  brain  projects  upwards 
mto  the  wound,  mdicating  a  certain  amount  of  pressure,  'it  should  be 
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explored  with  a  grooved  needle  or  a  fine  trocar  and  cannula.  Possibly 
there  may  be  a  chronic  abscess  or  a  cyst.  If  nothing  is  discovered,  the  dura 
mater  should  be  readjusted,  sutured  or  not,  according  to  the  size  of  the 
opening,  and  the  bone,  provided  it  is  not  thickened  or  sclerosed,  replaced 
again. 

Where  there  are  no  local  symptoms,  but  merely,  instead  of  perfect  con- 
valescence, a  condition  of  irritability,  excitement,  or  headache,  great  relief 
may  be  obtained  by  counter-irritation,  blisters,  and  even  setons.  Mercury 
pushed  to  salivation  has  been  strongly  recommended  ;  iodide  of  potash  is 
also  said  to  have  been  of  service  ;  but  probably  most  reliance  must  be  placed 
upon  the  effect  of  time  and  perfect  rest.  Change  of  air  and  scene,  and  the 
avoidance  of  everything  that  can  cause  cerebral  hyperfcmia,  naturally 
suggest  themselves,  and,  of  course,  special  attention  should  be  paid  to  the 
presence  of  any  diathesis,  such  as  syphilis  or  gout. 

(c)  Intracranial  supimration  can  only  be  treated  by  operation.  The  diffuse 
form  in  which  the  whole  surface  of  one  hemisphere  is  covered  over  with  a 
layer  of  pus,  dipping  down  into  the  sulci  and  sheathing  all  the  vessels,  is 
practically  beyond  reach.    The  localised  one  requires  trephining. 

In  traumatic,  cases  there  can  be  no  question.    Except  in  those  rare 
instances  in  which  the  abscess  has  developed  as  a  result  of  contre-coup  (and 
they  rarely  admit  of  diagnosis),  an  exploratory  operation  should  be  performed 
at  the  seat  of  injury  ;  and  when  the  brain  is  exposed,  if  the  cause  still 
1  remains  undiscovered,  a  grooved  needle  should  be  thrust  into  it  in  all  direc- 
I  tions.    Many  cases  have  been  relieved  in  this  way,  some  temporarily,  the 
;  immediate  symptoms  of  compression  passing  away,  so  that  the  patient 
i  recovered  consciousness  and  the  pulse  regained  its  vigour  (I  have,  on  several 
occasions,  seen  all  the  vessels  in  the  scalp  begin  to  spirt  as  soon  as  the 
tension  was  relieved)  ;  others  permanently,  recovery  having  been  complete. 

The  same  thing  holds  good  with  regard  to  cases  that  are  consecutive  to 
middle  ear  disease,  but  the  difficulty  is  much  greater.  Other  affections, 
especially  thrombosis  of  the  lateral  sinus  and  pyemia,  are  caused  in  tlie 
same  way  and  give  rise  to  very  much  the  same  symptoms ;  and  even  when 
these  are  excluded  there  is  often  no  definite  evidence  as  to  locality.  In  all 
such,  the  mastoid  antrum  should  be  thoroughly  explored  first,  and  a  free 
communication  established  between  it  and  the  external  auditory  meatus  ;  in 
many  instances,  relief  is  obtained  at  once  by  this,  the  incipient  meningitis, 
which  is  probably  the  cause  of  the  cerebral  symptoms,  subsiding  as  soon  as 
the  cause  is  removed.  If  this  does  not  succeed,  or  if  no  evidence  of  accumu- 
lated pus  is  found,  tlie  exploration  must  be  carried  farther.  Whether  it 
should  be  made  half  an  inch  above  and  slightly  in  front  of  the  meatus,  so  as 
to  expose  the  anterior  surface  of  the  petrous  portion,  or  behind  and  on  the 
same  level,  must  be  guided  by  what  is  known  of  the  condition  of  the  sinus. 
In  either  case,  the  exit  must" be  as  free  as  possible,  not  only  for  the  pus.ni 
the  brain,  but  for  all  the  gangrenous  shreds  of  dura  mater. 

In  all  cases  the  orifice  of  the  mastoid  vein  must  be  exposed  first.  If  this 
Sives  no  evidence  of  thrombosis,  and  there  is  no  otlier  sign,  tlie  anterior 
operation  should  be  selected,  the  under  surface  of  the  tempore- splienoidal 
lobe  exposed,  and,  if  there  is  no  extradural  collection  of  pus,  thoroughly 
explored  with  a  grooved  needle.  If,  on  the  other  hand,  there  is  any  symptom 
pointing  to  the  sinus,  the  bone  should  be  removed  from  behind  the  meatus  ; 
and  if  an  extradural  ' abscess  and  septic  thrcmbosis  are  found,  the  jugular 
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vein  should  be  ligatured  too.  The  only  hope  lies  in  thoroughly  clearing  out 
the  clot  and  removing  the  whole  foeus  of  disease. 

If  no  abscess  is  found  in  the  anterior  operation,  either  between  the  dura 
mater  and  the  bone,  or  in  the  substance  of  the  brain,  and  there  is  no  evidence 
of  thrombosis,  even  when  the  mastoid  vein  is  exposed,  the  periosteum  and 
the  muscular  attachments  must  be  separated  from  the  occipital  bone  beneath 
the  superior  curved  line,  and  the  lateral  lobe  of  the  cerebellum  explored. 
In  many  cases  of  cerebellar  abscess,  however,  there  is  sinus  thrombosis  as 
well,  and  there  must  always  be  considerable  danger  of  one  of  the  two  being 
overlooked  if  the  other  is  found. 


Hernia  Ceeebei 


Hernia  cerebri  is  a  protrusion  through  an  opening  in  the  cranium  of 
brain  substance  that  has  been  softened  by  inflammation  ;  and  it  is  caused  by 
the  difference  between  the  external  and  the  internal  pressure. 

When  a  portion  of  the  brain  is  excised  the  cavity  fills  almost  at  once, 
and  the  edges  of  the  incision  become  everted.  If  the  scalp  is  laid  down 
again,  and  imion  takes  place  by  the  first  intention  (protection  being  afforded 
in  the  meantime  by  the  dressings),  the  outside  tension  is  restored  and  there 
is  merely  a  shght  sinking  inwards,  corresponding  to  the  amount  of  tissue 
removed.  (Sometimes,  when,  for  example,  the  loss  has  been  very  great, 
and  the  walls  cannot  fall  in,  a  serous  cyst  forms  to  fill  up).  If,  on  the  other 
hand,  inflammation  sets  in  instead  of  repair,  the  brain  tissue  becomes 
softened,  the  intracranial  tension  rises  higher  and  higher,  and  either 
symptoms  of  compression  follow,  or  the  pulpy  brain  substance  is  squeezed 
out  through  the  opening. 

The  defect  m  the  cranial  walls  may  be  caused  by  injury  (compound 
fractures  wounding  the  membranes)  ;  or  by  necrosis,  syphilitic  or  otherwise, 
eausmg  gradual  softenmg  of  the  dura  mater. 

The  inflammation  of  the  brain  may  be  produced  by  any  of  the  causes 
already  mentioned  (the  area  of  red  softening,  for  example,  that  exists  round 

a  rapidly  growing  tumour  might  lead 
to  the  development  of  a  hernia  after 
excision)  ;  but  inasmuch  as  nearly 
all  the  cases  of  inflammation  that 
coexist  with  an  opening  in  the 
cranium  are  due  to  decomposition 
of  the  extravasated  blood  and  end  in 
suppuration,  herniacerebri  is  almost 
always  regarded  as  the  product  of 
suppurative  meningitis.  The  pro- 
trusion, in  cases  of  injury,  consists 
at  first  of  extravasated  blood  mixed 
with  inflammatory  exudation ;  later, 
of  the  latter  with  a  varying  propor- 
tion of  softened  and  broken-down 
brain  tissue.  In  cases  of  necrosis 
the  first  layer  naturally  is  wanting, 
ninro  +1  /"f^eases  and  the  process  of  softening  extends,  more  and 
more  o  the  underlymg  bram  tissue  is  fovf.ed  nui  ,..t;i  c=nn.af,Imes.  if  the 


Fig.  277— Hernia  cerebri 


As  the  tension 
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It  is  more  frequent  in  the  young  than  in  the  old  ;  in  the  frontal  than  in 
the  parietal  region  ;  and  it  is  more  likely  to  occur  when  the  opening  is 
small  than  when  the  cranial  bones  are  extensively  comminuted.  The 
appearance  is  unmistakable.  There  is  a  soft,  dark  brown  mass,  covered 
over  with  lymph  or  pus,  bleeding  at  the  slightest  touch,  and  pulsating 
synchronously  with  the  brain.  It  may  grow  rapidly,  becoming  more  and 
more  cedematous  as  it  protrudes  from  a  narrow  opening,  or  the  increase  may 
be  very  slow  ;  and  after  a  time  it  may  cease  altogether,  shrink  back  of  itself, 
and  skin  over.  Recovery  may  take  place  even  after  large  masses  have 
sloughed  away,  the  space  left  in  the  cranium  being  filled  with  clear  serous 
fluid  ;  more  frequently  the  meningitis  proves  fatal. 

Hernia  cerebri  is  always  the  result  of  inflammation  ;  if  this  is  local  and 
circumscribed,  and  the  products  can  escape  freely,  the  hernia  gradually 
sinks  back  and  skins  over ;  if  it  is  diffuse,  nothing  is  of  much  avail.  An 
ice-bag  must  be  laid  upon  the  head,  and  the  ordinary  treatment  adopted  for 
inflammation  of  the  brain.  The  protrusion  itself  must  be  kept  perfectly 
clean ;  it  is  no  use  either  applying  pressure  or  shaving  it  off.  The  prognosis 
depends  upon  the  inflammation. 

Inteaceanial  Tumoues 

In  1884,  relying  entirely  upon  the  clinical  evidence  of  a  focal  lesion, 
Godlee  exposed  the  surface  of  the  brain  and  removed  a  tumour  from  beneath 
the  cortex.  Since  then  the  same  operation  has  been  performed  on  many 
occasions  by  MacEwen,  Horsley,  and  others,  with  very  considerable  success. 
Unhappily  the  conditions  are  so  stringent  that  the  proportion  of  cases  in 
which  relief  by  operation  is  possible  is  very  small.  Localisation  must  be  exact ; 
the  site  must  be  accessible  ;  the  size  of  the  tumour  must  not  be  too  great,  or 
the  lesion  left  may  be  practically  as  bad  ;  and  there  must  be  no  other  growth 
or  disease.  Success  is  naturally  more  probable  when  the  tumour  is 
surrounded  by  a  capsule  than  when  it  is  of  an  infiltrating  nature,  but  this 
it  is  rarely  possible  to  determine  beforehand. 

The  tumours  that  are  grouped  together  under  this  class  may  grow  from 
the  bones,  the  membranes  or  the  brain.  Some  are  primary,  others  secondary, 
the  original  lesion  occurring  elsewhere. 

(a)  In  connection  loith  the  hones. — Tumours  (other  than  syphilitic  or 
inflammatory  outgrowths)  springing  from  the  inner  surface  of  the  inner  table 
of  the  skull  are  very  rare.  Myeloid  sarcoma  is  not  uncommon  in  the  diploe, 
and  ivory  exostoses  may  grow  from  the  frontal  or  other  sinuses  ;  and  both  of 
these  may  cause  a  very  serious  inward  projection  of  the  bone  ;  but  they 
usually  admit  of  speedy  recognition  from  the  exterior,  and  in  any  case 
require  to  be  dealt  with  on  their  own  merits. 

[h]  Li  connection  with  tlie  i;iC7;iZ;ra;ic.s.— Fibromata  have  been  described 
in  connection  with  the  dura  mater.  Sarcomata  are  rather  more  connnon, 
sometimes  causing  absorption  of  the  bone  lying  over  ^them  (the  so-called 
fungus  of  the  dura  mater),  and  seriously  compressing,  but  not  invading,  the 
brain  beneath.  Cysts,  possibly  originating  in  old  extravasations,  are  met 
with  from  time  to  time  in  the  arachnoid  cavity,  sometimes  free,  sometimes 
attached ;  hydatids  have  been  known  to  occur  ;  and  occasionally  other  tumours, 
plexiform  angeiosarcoma  or  endothehoma  (in  which  the  walls  of  the  vessels 
appear  asif  they  were  converted  into  sarcoma  tissue),  psammoma,  cholestea- 
toma, &c..  of  httle  clinical  importance. 
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(c)  In  the  6ram.— Three-fourths  of  the  tumours  that  occur  in  the  sub- 
stance of  the  brain  are  either  gummata  or  caseous  masses  of  tuberculous 
material.  The  former,  which  nearly  always  occur  in  connection  with  the  mem- 
branes or  the  vessels  as  they  dip  through  the  cortex,  are  very  irregular  in  shape 
and  size,  and  usually  present  on  section  a  surface  marked  by  spots  of  caseation 
separated  from  each  other  by  firmer  tracts  of  fibrous  tissue.  So  long  as 
they  are  spreading,  the  surrounding  brain-tissue  is  softened  and  hyperjemic ; 
after  absorption  there  is  merely  a  dense,  indurated,  star-like  cicatrix,  tying 
the  brain  down  to  the  membranes,  and  spreading  in  its  substance  in  all 
directions. 

Tubercular  masses,  on  the  other  hand,  are  usually  rounded  and  uniform, 
in  shape,  and  opaque  and  cheesy  on  section.  Around  them,  so  long  as  they 
are  spreading  (and  they  may  attain  the  size  of  a  pigeon's  egg)  is  a  zone  of 
grey  granulations,  spreading  along  the  vessels ;  later  they  may  soften  and 
form  a  caseous  abscess,  or  develop  into  fibrous  tissue,  or  dry  up  and  undergo 
calcification.  Naturally  they  are  more  common  in  the  young,  while 
gummata  are  generally  met  with  in  adult  life.  In  many  cases  they  are 
multiple  (more  than  half  according  to  Gowers),  and  not  unfrequently  are 
associated  with  tubercular  disease  of  the  membranes  and  other  organs. 

Gliomata  are  the  next  most  common.  They  are  composed  of  tissue 
resembling  to  some  extent  the  neuroglia  of  the  brain,  but  they  vary  very 
much  in  consistence,  and  the  softer  ones  are  often  stained  with  old  and 
recent  extravasations.  They  differ  from  the  former  and  from  other  kinds  of 
sarcomata  in  their  infiltrating  character,  spreading  among  the  nerve  elements 
without  any  defined  outline. 

Other  forms  of  sarcoma  are  more  rare.  Carcinoma  has  been  described 
as  a  primary  affection  in  the  brain,  and  occasionally  other  tumours  and 
deposits  of  actinomycosis. 

Dermoid  cysts  have  been  known  to  occur,  sometimes  projecting  on  the 
exterior  of  the  cranium  through  the  bone.  Hydatids  and  cysticerci  are 
occasionally  found  both  in  connection  with  the  membranes  and  the  brain. 
Most  of^  the  serous  cysts  that  have  been  described  have  originated  in  all 
probability  either  in  the  interior  of  sarcomata  or  in  connection  with  old 
injuries  and  extravasations. 

Symptoms. — Some  of  these  are  general,  occurring  more  or  less  with  all 
tumours,  whatever  position  they  occupy  inside  the  cranium ;  others  are 
locahsmg  and  are  only  present  when  certain  parts  are  involved. 

(a)  Headache,  due  in  great  measure  to  the  tension  upon  the  fibrous 
structures  ;  vomiting,  apparently  without  cause  or  object,  and  especially  on 
wakmg  ;  vertigo  on  suddenly  rising  up  ;  optic  neuritis ;  mental  dulness  and 
lethargy,  are  the  most  prominent  and  the  most  constant  among  the  former. 
For  a  full  account,  special  works,  such  as  those  by  Gowers  and  Bramwell, 
must  be  consulted. 

(b)  These  may  be  due  to  interference  with  the  cortex,  the  conducting 
paths,  the  nerves,  or  the  walls.  The  more  rapid  the  growth  and  the  greater 
the  amount  of  irritation  and  inflammation  it  causes  in  the  tissues  around 
it,  the  more  distinct  they  are. 

Lesions  of  the  cortex  may  lead  to  perversion  or  abohtion  of  its  function. 
It  the  part  involved  is  motor  there  may  be  localised  epileptiform  convulsions 
(the  most  valuable  sign  of  all),  followed  by  loss  of  power  in  the  muscles  most 
concerned,  without  any  loss  of  consciousness.    Nearly  always  this  is  due  to 
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some  coarse  lesion,  and  most  often  a  tumour.  Greater  pressure  causes 
paralysis  at  once,  extending  in  a  definite  order.  When  the  part  is  not  a 
motor  one,  the  indications  are  much  less  distinct ;  but  as  mind-blindness 
has  been  caused  by  a  spicule  of  bone  driven  into  the  angular  gyrus  and  has 
been  cured  by  its  removal,  it  is  possible  that  similar  evidence  may  be 
obtained  of  the  growth  of  a  tumour.  The  presence  of  a  visual  aura  at  the 
same  time  would  render  this  much  more  probable. 

Lesions  of  the  conducting  paths  are  attended  in  the  same  way  by  abolition 
or  perversion  of  function  ;  but  in  this  case  the  former  (manifested  as  paralysis 
or  aniEsthesia,  according  to  the  part  involved,  without  any  sign  of  irritation) 
is  much  the  more  prominent.  If  the  internal  capsule  is  concerned  there 
may  be  hemiauitsthesia  or  hemiplegia ;  if  the  lesion  is  lower,  mixed  or 
irregular  forms,  the  muscles  that  are  paralysed  on  the  same  side  as  the 
lesion  becoming  atrophied  and  exhibiting  the  reactions  of  degeneration.  If 
the  paralysis  is  incomplete,  and  particularly  if  it  is  variable,  there  may  be  only 
pressure  on  the  fibres  without  destruction  ;  but  unless  this  can  be  clearly 
proved  to  be  the  case  it  is  very  improbable  that  the  lesion  is  within  reach, 
or,  if  it  is,  that  it  is  not  too  large. 

Pressure  upon  the  cranial  nerves  .is,  often  of  great  value  in  localisation  ; 
neuralgia  of  all  the  branches  of  the  fifth  pair  upon  one  side,  for  example,  or 
anassthesia  limited  to  the  same  region,  pointing  definitely  to  intracranial 
pressure  upon  the  trunk  before  its  division. 

Affections  of  the  walls  have  been  already  mentioned  ;  they  are  rarely 
present  when  the  growth  originates  in  the  brain,  until,  that  is  to  say,  it  has 
attained  a  size  that  precludes  interference. 

Diagnosis.— Bright's  disease  and  advanced  forms  of  lead-poisoning  may 
both  be  attended  by  optic  neuritis,  vomiting,  headache  and  convulsions. 
Ana5mia  and  hypermetropia  occurring  together  may  occasion  a  momentary 
difficulty,  a  slight  degree  of  optic  neuritis  and  sometimes  other  symptoms 
being  met  with  under  these  conditions  ;  but  the  presence  of  a  disorder 
connected  with  vision  and  the  absence  of  localising  symptoms  are  usually 
sufficient.  It  is  not  so  easy  with  paroxysmal  hemicrania,  especially  when  it 
is  associated  with  hysteria,  for  the  presence  of  one  disease  is  not  absolute 
proof  that  there  is  no  other.  Cerebral  or  cerebellar  abscess  very  rarely 
occurs  without  a  history  of  injury  or  evidence  of  diseased  bone.  Localised 
meningitis  cannot  always  be  distinguished,  as  it  is  present  in  many  forms  of 
tumour,  especially  syphilitic  and  tubercular  ones,  and  furnishes  some  of  the 
symptoms  upon  which  the  diagnosis  rests. 

The  diagnosis  of  the  kind  of  tumour  is  much  more  difficult.  Age,  as 
already  mentioned,  is  of  importance,  but  at  the  best  it  only  indicates  a  slight 
degree  of  probability.  Definite  evidence,  either  from  the  history  or  from 
lesions  in  other  parts  of  the  body,  of  a  syphilitic  or  tubercular  diathesis  is 
very  significant,  and  should  infiuence  the  line  of  treatment  very  materially, 
but  it  cannot  be  regarded  as  conclusive.  Pseudo-apoplectic  attacks  are  more 
common  in  connection  with  gliomata  and  gummata  than  with  other  forms. 
A  positive  diagnosis,  however,  especially  in  the  early  stages,  is  very  often  out 
of  the  question. 

Prognosis.— Syphilitic  gummata  may  be  absorbed,  and  all  the  symptoms 
disappear,  if  only  the  treatment  is  commenced  sufficiently  soon  and  carried 
out  consistently.  If  they  have  already  caused  extensive  destruction  of  the 
nerve-tissue  around,  that  of  course  cauuot  be  replaced ;  and  it  la  possible 
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that  the  cicatrix  left,  dragging  upon  the  brain  and  anchoring  it  to  the 
membranes,  may  sometimes  of  itself  lead  to  serious  after-trouble.  It  is 
probable  too  that  tubercular  masses  are  sometimes  absorbed  or  dried  up ; 
certainly  they  not  unfrequently  remain  latent  for  long  periods,  but  there  is 
not  nearly  the  same  degree  of  control  over  them.  Other  tumours  pursue 
their  course  relentlessly,  sometimes  leading  to  coma  and  compression,  or 
destroying  life  by  the  intensity  of  the  pain  that  accompanies  them,  some- 
times leading  to  a  condition  of  marasmus,  or  suddenly  causing  death  by 
interfering  with  the  respiratory  centre  in  the  medulla. 

Treatment. — From  what  has  been  already  said  it  is  clear  that,  except  in 
the  case  of  gummata  and  some  tuberculous  masses,  there  is  little  or  no  hope 
for  diseases  of  this  class  except  in  operation ;  and  that  even  then  the  pro- 
portion in  which  this  is  practicable  is  a  very  small  one.  Nor  is  there  much 
prospect  that,  with  only  our  present  methods  of  investigation,  it  will  be 
materially  increased  ;  for  the  difficulty  does  not  arise  so  much  from  the  size 
of  the  tumour  (although  this  has  occurred)  as  from  the  impossibility  either 
of  localising  it  or  of  gaining  access  to  it.  If  the  conditions  are  favourable, 
and  it  is  decided  to  make  the  attempt,  the  directions  given  by  Horsley  should 
be  followed. 

The  head  should  be  shaved,  washed  with  soft  soap  and  ether,  and 
thoroughly  purified  with  an  antiseptic,  the  site  of  the  lesion  having  first 
been  ascertained  by  measurement  and  definitely  marked.  A  quarter  of  a 
grain  of  morphia  is  given  before  the  operation,  and  the  ansesthetic  used  is 
chloroform.  This  has  the  great  advantage  of  causing  contraction  of  the 
cerebral  arterioles  and  so  diminishing  the  amount  of  bleeding ;  but  very 
great  care  is  required  in  the  management  of  the  ansesthetic,  and  a  very  small 
quantity  should  be  given. 

The  flap  reflected  must  be  of  sufficient  size,  carried  right  down  to  the 
bone  at  once,  so  as  to  bring  the  periosteum  with  it,  and  so  arranged  that 
while  its  main  blood-vessels  are  kept  intact,  dependent  openings  are  left  for 
drainage.  The  bone  is  most  easily  removed  by  taking  out  an  inch  disc  with 
a  trephine  to  learn  the  thickness,  and  then  cutting  out  the  piece  required 
with  a  circular  saw  mounted  on  a  surgical  engine,  the  separation  being  com- 
pleted with  bone-forceps ;  or  two  trephine  openings  may  be  made,  one  at 
each  end  of  the  exposed  area,  and  the  intervening  tissue  divided  with  Key's 
saw.  All  the  fragments  should  be  carefully  preserved  between  warm  carbolic 
sponges  or  in  a  warm  dilute  carbolic  solution,  for  reimplantation. 

The  natural  colour  of  the  healthy  dura  mater  is  difficult  to  describe. 
The  fibres  of  which  it  is  composed  run  in  coarse  interlacing  bundles,  so  that 
its  surface  is  irregularly  fasciculated  ;  and  showing  up  through  them  more  or 
less  distinctly  is  the  purpHsh  tint  of  the  vascular  brain.  In  cases  of  tumour 
it  is  sometimes  reddened  and  vascular  itself,  at  others  adherent  to  the  growth 
beneath  and  more  yellow.  The  hne  of  incision  should  run  round  four-fifths 
of  the  circumference  of  the  area  exposed,  at  one-eighth  inch  distance  from  the 
margin  of  the  bone,  so  that  the  edges  can  be  stitched  together  afterwards. 
The  mam  branches  of  the  meningeal  artery,  if  they  He  in  the  line  of  the 
incision,  should  be  secured  by  ligature  before  division.  Adherent  portions 
of  the  dura  mater  must  be  removed. 

In  cases  of  cerebral  tumour,  in  which  there  is  increased  intracranial 
tension,  the  brain  protrudes  into  the  wound  as  soon  as  the  dura  is  divided.  If 
the  growth  does  not  occupy  the  surface,  an  attempt  must  be  made  to  ascer* 
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tain  its  position  by  the  difference  in  colour  or  consistence  of  the  parts  of  the 
cortex  exposed.  Horsley  suggests  that  particular  attention  should  be  paid 
to  the  presence  of  any  white  patches  along  the  course  of  the  cerebral  vessels, 
as  indicating  old  mischief.  In  several  cases  an  exploratory  incision  into 
the  substance  of  the  cortex  has  been  necessary. 

The  arteries  that  supply  the  brain  are  terminal,  so  that,  where  it  is 
possible,  every  main  vessel  should  be  left  intact ;  but,  as  Horsley  points  out, 
they  can  sometimes  be  raised  from  the  surface  of  the  brain  and  even  drawn 
out  of  the  sulci  without  inflicting  irreparable  damage  upon  them. 

The  incisions  through  the  cortex  must  be  exactly  vertical,  directed  into 
the  corona  radiata,  avoiding,  as  far  as  possible,  any  injury  to  other  fibres, 
those,  for  example,  running  towards  the  internal  capsule.  The  gap  left  by 
removal  of  a  portion  of  brain  fills  up  at  once,  the  corona  radiata  bulging  up- 
wards and  the  cut  edges  becoming  slightly  everted  ;  so  that,  owing  to  the 
mechanical  relations  between  the  brain  and  the  skull,  there  is  normally  a 
tendency  to  hernia  cerebri. 

The  edges  of  the  dura  mater  are  accurately  secured  by  silk  and  horsehair 
sutures.  In  his  earlier  operations,  Horsley  used  a  drainage-tube  for  twenty- 
four  hours :  later,  he  discarded  this,  and  merely  leaves  one  inch,  unsecured, 
at  the  most  dependent  part. 

The  fragments  of  bone  should  be  replaced  in  situ  in  a  kind  of  mosaic  ; 
there  is  no  question  as  to  their  vitality  being  retained  or  their  power  of 
contracting  adhesions  to  the  pericranium  above  and  the  dura  mater  below  ; 
and  so  far  there  is  no  doubt  they  add  greatly  to  the  security  of  the  flap  ;  but 
it  is  not  certain  how  far  there  is  any  production  of  ncAV  bone. 

Horsley  follows  Lister's  principles  strictly,  making  use  of  the  carbolic 
spray  and  carbohc  gauze.  At  the  end  of  five  or  six  days  the  wound  is 
covered  with  powdered  boracic  acid,  cotton-wool  and  collodion.  The  scalp 
usually  tends  to  fall  in  a  little  at  the  seat  of  the  operation,  but  the  cicatrix 
becomes  exceedingly  strong. 

Teephining 

Trephining  is  performed  either  as  a  precaution  to  prevent  irritation  and 
inflammation  of  the  dura  mater  by  fragments  of  bone  and  to  secure  thorough 
cleansing,  or  to  procure  relief  from  symptoms  that  are  already  present.  In 
the  former  case,  the  prognosis,  so  far  as  the  operation  is  concerned,  is 
exceedingly  good  ;  in  the  latter,  it  can  scarcely  be  said  to  add  very  much  to 
the  risk.  If,  for  example,  there  is  compression  of  the  brain,  Avhetlicr  it 
arises  from  extravasation  of  blood,  from  pus,  or  from  the  presence  of  a  new 
growth,  or  if  a  bullet  has  traversed  the  brain  and  fissured  the  opposite  side 
of  the  skull,  or  if  insanity  or  epilepsy  follows  an  injury  to  the  head,  tre- 
phining may  be  the  only  chance  of  affording  relief ;  but  when  done  under 
such  circumstances  as  these,  for  the  removal  of  a  condition  that  has  almost 
proved  fatal  already,  it  ought  not  to  receive  the  whole  blame  of  the  result. 

The  bone  is  exposed  either  by  enlarging  the  original  wound  or  by  reflect- 
ing a  flap  of  skin  in  such  a  direction  as  to  secure  a.  dependent  opening  for 
drainage  (when  the  patient  is"  lying  down)  without  endangering  the  blood- 
supply.  The  pericranium  is 'best  preserved  by  reflecting  it  in  the  ilap, 
laying  the  bone  bare  at  once.  In  most  cases  where  mere  elevation  is 
required,  enough  may  be  accomphshed  by  sawing  off  a  projecting  angle  or 
cutting  a  channel  with  Hotlmann's  gouge-forceps  without  actually  using  the 
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trephine.  If,  however,  the  original  opening  in  the  bone  is  not  large  enough 
for  this,  a  portion  must  be  removed  to  begin  with.  The  centre  pin  of  the 
instrument  is  screwed  tight  so  as  to  project  a  little  below  the  edge  of  the 
crown,  and  placed  upon  the  centre  of  the  part  that  is  to  be  cut  away.  Then 
it  is  worked,  with  alternate  pronation  and  supination,  until  a  groove  is  cut 
in  the  bone  sufficiently  deep  to  prevent  slipping.  As  soon  as  this  is  done, 
the  pin  is  withdrawn  to  avoid  injury  to  the  membranes.  The  external  table 
is  exceedingly  hard  to  saw ;  the  diploe,  on  the  other  hand,  gives  way  with 
ease,  and  as  soon  as  this  is  reached  the  groove  becomes  filled  with  soft 
debris  mixed  with  blood.  The  inner  table,  again,  is  harder,  but  it  is  gener- 
ally possible,  when  this  is  partially  sawn  through,  to  detach  the  circle  by 
gently  rocking  the  trephine  from  side  to  side,  or  by  means  of  an  elevator. 
It  must,  of  course,  be  recollected  that  the  skull  is  not  of  the  same  thickness 
all  over  ;  that  in  some  places  the  diploe  is  wanting,  and  also  that,  owing  to 
the  curves  of  the  vault,  one  part  is  usually  sawn  through  before  another. 
It  is  advisable,  therefore,  to  test  the  depth  of  the  groove  from  time  to  time 
with  the  flat  end  of  a  probe  or  with  a  toothpick,  so  as  to  be  sure  of  the 
progress  made  ;  and  unless  it  is  done  intentionally,  the  region  of  the  sinuses 
and  the  course  of  the  middle  meningeal  artery  should  be  avoided.    If  larger 

portions  of  bone  have  to  be  removed,  so  as  to 
expose  a  considerable  surface  of  the  cortex,  a 
trephine  fixed  to  a  carpenter's  brace,  or  to  a 
surgical  engine,  may  be  employed.  When  the 
first  opening  has  been  made,  it  can  be  enlarged 
in  any  required  direction,  either  by  means  of 
Hey's  saAvs  or  by  the  gouge-forceps. 

The  bone  removed  should  be  kept  warm  in 
a  solution  of  weak  carbolic  and  replaced,  either 
bodily  or  after  being  broken  up.  In  many 
instances,  where  the  periosteum  has  been  laid 
over  it  again  and  the  dura  mater  is  not  sunken 
down,  the  vitality  of  the  bones  has  been  re- 
tained, and  it  has  contracted  adhesions  to  the 
parts  near. 

When  it  is  a  mere  question  of  removing 
splinters,  and  the  dura  mater  has  not  been 
cut,  the  flaps  are  replaced  and  the  wound  sewn 
up  (after  being  thoroughly  washed  out  with 
corrosive  sublimate  solution)  except  at  its  most  dependent  part.  Generally 
a  drainage-tube  is  unnecessary,  unless  there  has  been  a  great  deal  of  bruismg, 
or  the  cavity  of  an  abscess  has  been  laid  open,  so  that  union  by  the  first 
intention  is  improbable.  If  the  dura  mater  is  incised  to  any  extent,  it  should 
be  thrown  downwards  in  a  flap,  as  recommended  by  Horsley,  rather  smaller 
than  the  opening  in  the  bone,  in  order  that,  when  replaced,  it  may  be  readily 
fixed  by  sutures,  and  thus  help  to  maintain  the  cerebral  pressure  until  union 
is  complete,  and  avoid  the  risk  of  hernia  cerebri. 
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Cerebral  Localisation 

An  elaborate  description  of  the  relation  between  the  surface  of  the  scalp 
and  the  cerebral  convolutions  would  be  out  of  place  in  a  work  of  this  kind  ; 
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a  full  account  may  be  found  in  the  papers  by  Reid,  Hare,  Anderson,  Makins 
and  others  ;  still  a  few  general  statements  are  almost  necessary.  It  must 
be  premised  that  anything  like  mathematical  accuracy  is  utterly  out  of  the 
question  ;  to  say  nothing  of  the  differences  at  different  ages  and  in  different 
types,  the  same  rules  often  will  not  hold  good  in  more  than  a  general  way 
for  the  two  sides  of  the  same  head. 

The  fixed  points  of  chief  value  are  the  glabella,  the  inion,  the  external 
angle  of  the  orbit,  the  external  auditory  meatus  and  the  parietal  eminence. 
The  last  mentioned,  which  at  first  sight  appears  to  be  particularly  vague,  is 
really  of  very  great  value,  as  it  bears  a  certain  relation  to  the  general  develop- 
ment of  the  skull  and  is  nearly  always  in  close  correspondence  with  the 
supramarginal  gyrus. 

The  most  important  boundary  lines  for  the  brain  are  the  fissures  of 
Sylvius  and  Eolando  and  the  tentorium.  Of  these  the  last  is  easily  marked 
by  the  superior  curved  line  ;  the  two  former  are  more  difficult. 

The  upper  end  of  the  fissure  of  Eolando  is  most  easily  defined  by  the 
measurement  originally  given  by  Thane,  half  an  inch  behind  the  mid-point 
between  the  glabella  and  the  inion,  supposing  of  course  the  fissure  were  con- 
tinued quite  into  the  great  longitudin-al  division. 


Flu,  27:).— The  relation  of  tlio  sutures  anil  tlie  chief  points  on  tlie  sl<ull  to  the 
cerebral  convolutions.  The  vertical  aepth  of  tlic  teinporo-siilicuoKlal  lolie  is 
unusually  great  for  an  adult. 

The  lower  does  not  really  admit  of  definition.  The  easiest  way  to  aruve 
at  it  is  by  means  of  Wilson's  cyrtometer.  A  strip  of  metal  (graduated  ac- 
cording to  Hare's  measurements  to  suit  skulls  of  different  shapes)  is  carried 
along  the  sagittal  suture  from  the  glabella  to  the  inion ;  on  this  glides  a 
metal  rod,  about  three  and  a  half  inches  long,  forming  with  the  sagittal 
band  a  fixed  angle  of  67°.  This  when  placed  in  position  corresponds  approx- 
imately in  length  and  direction  to  the  fissure  of  Eolando  as  measured 
upon  the  scalp.  The  angle  is  more  open  in  some  brains  than  in  others  ; 
possibly  67°  is  slightly  more  than  the  average,  which  other  measurements 
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place  at  65°,  but  it  is  sufficiently  near  for  practical  purposes :  nine  times 
out  of  ten,  that  is  to  say,  it  will  allow  a  required  point  to  be  exposed  with  a 
trephine  an  inch  and  a  quarter  in  diameter. 

The  direction  of  the  fissure  of  Sylvius  is  equally  difficult.  Hare  takes  a 
base  line  from  the  external  angle  of  the  orbit  to  the  inion  :  this  passes  rather 
above  the  external  auditory  meatus.  The  beginning  of  the  fissure  of  Sylvius 
lies  on  this  rather  more  than  an  inch  from  its  commencement,  and  runs 
directly  upwards  and  backwards  from  it  to  the  parietal  eminence.  Practi- 
cally the  same  line  may  be  obtained  by  starting  from  the  middle  of  the  outer 
border  of  the  orbit  (the  external  canthus  or  the  sharp  margin  of  bone  that 
lies  beneath  it)  and  ending  at  the  same  point.  The  point  of  bifurcation  is 
approximately  three- eighths  of  the  distance  from  the  edge  of  the  orbit. 
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CHAPTER  VIII 

INJURIES  AND  DISEASES  OF  THE  BACK 

Section  I. — -Malformations 
Spina  Bifida 

In  the  strict  sense  of  the  term  spina  bifida  refers  to  the  condition  of  the 
spinal  column ;  but  it  is  usually  understood  to  mean  a  congenital  tumour 
projecting  through  the  ununited  laminaj  of  the  vertebr^^■,  and  formed  of  the 
cord  or  its  membranes,  or  of  both  together. 

It  is  nearly  always  on  the  back  :  cases  are  recorded  in  which  the  protru- 
eion  has  taken  place  on  the  anterior  aspect  of  the  vertebrfe  through  the 
bodies ;  but  they  are  very  rare  and  generally  associated  with  other  deformi- 
ties. Three-fourths  of  the  whole  number  are  found  in  the  lumbo-sacral 
region,  where  the  medullary  groove  is  open  latest ;  of  the  rest  the  majority 
occur  in  the  neck,  but  they  may  protrude  through  any  part,  from  the  occiput 
downwards,  or  may  even  involve  the  whole  length  of  the  column. 

Symptoms  and  diagnosis.  — Spina  bifida  usually  occurs  in  the  form 
of  a  rounded  sessile  (sometimes  pedunculated)  tumour,  projecting  in  the 
middle  line  of  the  body,  over  the  spine,  with  which  it  is  closely  connected. 
It  may  be  of  any  size,  larger  even  than  the  child's  head.  In  some  instances 
the  skin  over  it  is  natural ;  in  most  it  is  reddened,  devoid  of  hair,  and 
exceedingly  thin  ;  in  a  few  it  is  vascular,  like  a  nicvus,  and  velvety  so  far 
at  least  as  the  most  prominent  part  is  concerned ;  and  occasionally  there 
is  a  great  growth  of  hair  all  round  it,  converging  in  a  spiral  fashion  towards 
the  central  point.  The  swelling  may  be  perfectly  uniform  in  shape,  or 
there  may  be  a  longitudinal  groove  running  vertically  downwards  over  it  in 
the  middle  line,  beginning  and  ending  with  a  little  pit-like  depression  ;  and 
sometimes  in  addition  two  lateral  grooves  can  be  made  out,  wide  apart 
at  the  centre,  but  converging  at  their  extremities  towards  the  same  small 
pits. 

The  sac  is  very  often  translucent,  and  the  nerve  cords  can  be  traced  by 
transmitted  hght  running  obliquely  across  it.  Fluctuation  is  distinct,  and 
when  the  neck  is  wide  the  wave  can  be  felt  even  at  the  anterior  fontanelle. 
The  tension  varies  according  to  the  quantity  of  fluid  present,  increasing  if 
the  child  cries  or  if  the  pelvis  is  allowed  to  hang  down.  Some  of  the  con- 
tents can  often  be  reduced  by  steadily  compressing  the  sac,  so  that  the  edges 
of  the  cleft  can  be  felt ;  but  the  proceeding  is  a  dangerous  one,  likely  to  cause 
convulsions. 

Comphcations  are  often  present.  Talipes,  paraplegia,  and  atony  of  the 
external  sphincter  are  due  in  all  probability  to  the  condition  of  the  sacral 
plexus,  and  point  to  the  fact  that  the  spinal  cord,  or  the  nerves  coming  from 
it,  are  involved  in  the  sac  ;  meningocele,  ectopia  of  the  viscera,  and  other 
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malformations  result  from  a  similar  arrest  of  development  in  other  parts  of 
the  body. 

The  diagnosis  rarely  presents  any  difficulty.  The  position  of  the  tumour, 
its  congenital  origin,  and  its  varying  tension  are  sufficient  to  distinguish  it 
from  everything  but  na?vus.  Every  now  and  then,  however,  other  forms  of 
congenital  tumour  closely  resembling  it  are  met  with  in  this  region.  False 
spina  bifida  is  the  most  deceptive.  Strictly  speaking  it  is  a  single  cyst, 
in  communication  with  the  spinal  canal,  but  not  with  the  membranes  or  the 
cord ;  and  probably  it  originates  from  the  sac  of  a  true  spina  bifida,  the 
neck  of  which  has  become  occluded.  But  congenital  lipomata  and  even 
myolipomata  are  known  to  occur,  springing  from  the  interior  of  the  spinal 
canal  and  spreading  out,  either  between  the  arches,  or  through  an  opening 
left  by  their  imperfect  growth  until  they  form  large  masses  sessile  upon  the 
backbone.  The  true  multilocular  sacro-coccygeal  tumours  are,  as  a  rule,  in 
connection  with  a  part  of  the  spinal  column  which  is  not  the  seat  of  spina 
bifida. 

Pathology. — There  are  three  chief  varieties  of  spina  bifida,  of  which  the 
second  is  by  far  the  most  common. 

(a)  Mmingocele. — Protrusion  of  the  membranes  only  :  the  skin  covering 
it  may  be  thinned  and  reddened,  but  in  other  respects  it  is  perfectly  natural. 
The  cord  lies  in  its  proper  situation  and  there  are  no  nerves  in  the  sac. 

(6)  Meningomyelocele. — Protrusion  of  the  cord  with  its  nerves  and 
membranes.  The  skin  around  the  neck  of  the  tumour  is  natural ;  over  the 
most  prominent  part  it  is  replaced  by  a  thin  vascular  layer  which  shows  no 
trace  of  corium,  hairs  or  sweat  glands  ;  and  the  line  of  transition  in  sharply 
marked.  This  layer  is  the  flattened  out  spinal  cord  itself,  which  in  the  most 
typical  examples  leaves  the  spinal  canal  at  the  upper  angle  of  the  cleft,  passes 
backwards  across  the  sac  until  it  meets  and  fuses  with  its  posterior  wall,  and 
then  leaving  it  after  a  variable  distance,  regains  the  canal  below.  In  some 
instances  the  cord  is  structurally  complete  ;  and  although  the  normal 
arrangement  of  white  and  grey  substance  is  somewhat  interfered  with,  the 
central  canal  can  still  be  recognised  in  transverse  microscopic  sections.  In 
others  the  cord  itself  is  flattened  out  from  in  front ;  the  posterior  fissure  has 
never  been  closed ;  and  the  central  canal  forms  the  median  groove  already 
mentioned,  ending  in  a  pit  above  a,nd  below  where  it  resumes  its  normal 
situation.  Finally,  in  a  few  the  pressure  of  the  fluid  in  front  of  the  cord  has 
been  so  great  that  the  anterior  columns  are  separated,  and  between  them 
there  is  a  vascular  velvety  protrusion  of  pia  mater.  The  position  of  the 
nerves  is  of  course  considerably  modified  :  the  anterior  roots  spring  from  the 
concavity  of  the  roof  of  the  sac  near  the  middle  line ;  the  posterior  ones 
arise  from  it  farther  down  the  sides,  with  between  them  an  enormously 
elongated  liganientum  denticulatum.  Sooner  or  later  the  roots  fuse  together 
to  form  a  trunk,  which,  running  partly  in  the  wall  of  the  sac,  partly  across 
its  interior,  passes  between  the  margins  of  the  cleft  into  the  spinal  canal,  in 
order  to  gain  its  proper  intervertebral  foramen.  The  dura  mater  lies  on  the 
posterior  surface  of  the  bodies  of  the  vertebra,  and  can  be  traced  into  the 
wall  of  the  sac  as  far  as  the  covering  of  true  skin,  never  farther.  The  sac, 
in  other  words,  is  an  immensely  distended  subarachnoid  space. 

(c)  Syringocele. — The  central  canal  of  the  spinal  cord  is  dilated,  forming 
the  cavity  of  the  sac  ;  the  posterior  wall  is  formed  of  skin  as  a  rule,  with  the 
expanded  posterior  columns  of  the  cord,  and  perhaps  the  dura  mater. 
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In  all  of  these  there  is  a  defect  in  the  arches  and  laminre  of  the  vertebrte 
(spnia  bifida)  ;  much  rarer  deformities  are  sometimes  met  with,  chiefly  in 
association  with  syringocele,  itself  very  rare ;  defective  development  of  the 
bodies  ol  the  vertebras,  for  example,  so  that  they  are  either  cleft  vertically, 
or  that  one  half  is  wanting  ;  growth  of  a  bony  process  backward  through  the 
substance  of  the  spinal  cord  and  even  complete  division  of  the  spinal  cord  into 
two  for  more  or  less  of  its  length. 

From  the  fact  that  in  sacral  spina  bifida  the  cord  is  found  still  occupying 
the  sacral  region  (the  nerves  coming  off  horizontally  without  forming  a  cauda 


Fig.  280. — Meningomyelocele  laid  open.  The  centre  is  marked  by  a  pit  leading 
down  to  the  spinal  canal.  Below  this  is  a  trifid  groove.  The  whole  of  the 
posterior  surface  is  composed  of  flattened-out  spinal  cord,  the  line  at  which  the 
true  skin  stops  being  clearly  marked  off.  In  the  interior  the  ligamentuni  denticu- 
latum  and  some  of  the  roots  are  stretched  across  from  back  to  front. 


equina),  while  at  birth  it  has  normally  receded  far  up  the  lumbar  part,  it  is 
clear  this  deformity  originates  at  tlie  very  earliest  period,  when  the  spinal 
cord  and  the  vertebral  column  are  practically  of  the  same  length.  The 
defect  is  in  the  formation  of  the  medullary  canal. 

Spinal  meningocele  is  the  most  simple.  In  this  the  neural  canal  has 
closed  so  that  the  cord  itself  is  well  formed  ;  but  the  mesoblastic  elements 
which  should  grow  around  it  and  enclose  it  on  the  dorsal  surface  are  imper- 
fectly developed ;  the  bony  laminiij,  the  muscles  and  the  substance  of  the 
true  skin  are  deficient  in  various  degrees  (according  to  Eecklinghausen,  the 
dura  mater  is  wanting  in  this  as  well  as  in  the  other  forms)  ;  and  the  pro- 
trusion is  due  to  passive  distension  ;  fluid  is  secreted  in  the  sac  under  the 
pressure  of  the  blood,  and  the  wall  is  too  thin  and  weak  to  resist. 

In  meningomyelocele  the  fluid  collects  in  the  subarachnoid  space  in  front 
of  the  cord  ;  if  the  neural  canal  is  closed  already,  the  cord  itself  is  gradually 
flattened  from  before  backwards  and  pushed  out  from  the  cleft,  until  it  joins 
and  fuses  with  the  epidermic  covering  developed  from  the  epiblast,  the  sole 
trace  of  all  the  structures  that  should  protect  the  spinal  cord  behind.  In 
this  case  a  transverse  section  through  the  posterior  wall  of  the  sac  reveals, 
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on  microscopic  examination,  the  flattened  out  central  canal,  and  there  is  no 
median  groove  or  pit.  In  the  other  form  the  defect  occurs  at  an  earlier 
period  still,  before  the  medullary  groove  is  closed  to  form  the  cord  and  the 
layer  of  elementary  nerve-tissue  is  first  flattened  out,  and  then  becomes  con. 
vex  backwards,  until  at  length  it  projects  as  the  covering  of  a  thin-waUed 
cyst.  In  the  most  extreme  cases  the  anterior  columns  are  so  far  separated 
from  each  other  by  the  pressure  that  a  strip  of  pia  mater,  that  which  should 
line  the  bottom  of  the  anterior  fissure,  forms  a  longitudinal  velvety  band  on 
the  most  convex  portion  of  the  sac. 

The  other  malformations  are  due  to  the  fluid  collecting  in  the  central 
canal,  and  to  inequahty  of  growth  of  various  parts  of  the  vertebral  column, 
The  bifurcation  of  the  spinal  cord  is  probably  an  indication  of  the  enormous 
power  of  reproduction  and  repair  possessed  by  the  embryo  at  the  earliest 
period.  If  the  neural  canal  is  prevented  from  closing  into  a  tube,  each  half 
may  in  some  instances  be  capable  at  that  time  of  life  of  forming  one  for 
itself. 


Fig.  281. — Meningomyelocele,  showing  Fig.  282. — Cured  spina  bifida,  taken 

tlie  vascular  pia  mater  in  tlie  centre,  from  a  man  set.  26. 

the  flattened  cord  on  either  side,  and, 
above,  the  pit  leading  to  the  central 
canal  (diagrammatic). 

Treatment.— If  the  protrusion  is  small,  covered  over  with  healthy  skin, 
and  not  inclined  to  enlarge,  it  should  be  carefully  protected  with  cotton- 
wool  and  collodion  in  sufficient  thickness  to  form  a  fairly  rigid  covering,  or 
with  a  gutta-percha  cap.  There  is  a  possibility  of  its  gradually  shrinking 
up.  In  most  cases,  however,  the  sac  is  increasing  rapidly  and  threatens  to 
give  way  sooner  or  later  if  left  to  itself.  If  the  skin  is  already  ulcerated  or  the 
wall  is  actually  broken,  it  should  be  dusted  over  with  iodoform  and  carefully 
packed  with  iodoform  gauze  or  salicylic  wool,  in  the  hope  that  meningitis 
will  not  follow,  and  that  the  wound  will  cicatrise  under  the  protection. 

The  only  treatment  that  has  met  with  any  success  is  the  injection 
of  Morton's  fluid  :  this  consists  of  iodine  gr.  x.,  pot.  iod.  gr,  xxx.  and 
glycerine  §j.  A  puncture  is  made  with  a  fine  trocar  and  cannula  through 
the  healthy  skin  near  the  bottom  of  the  sac,  and  a  certain  quantity  of  the 
fluid,  not  more  than  half,  allowed  to  escape.  Then  half  a  drachm  to  two 
drachms  of  the  solution  is  injected,  taking  care  that  none  escapes  by  the 
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side  in  the  cellular  tissue,  and  the  puncture  sealed  with  collodion.  The 
opening  may  be  made  valvular  to  prevent  the  contents  draining  away. 
Afterwards  the  sac  must  be  carefully  packed  in  cotton-wool  with  a  slight 
amount  of  pressure,  and  the  child  kept  as  quiet  as  possible,  so  that  the 
injection  may  not  diffuse  itself  too  rapidly.  In  successful  cases  the  sac 
soon  begins  to  diminish  in  size,  and  at  length  shrivels  up  into  a  rounded 
solid  excrescence ;  but  very  often  several  injections  are  required,  and  it 
not  unfrequently  happens  that  after  a  little  while  the  skin  becomes  red  and 
the  opening  begins  to  leak,  or  the  child  is  attacked  by  convulsions  and 
meningitis  sets  in. 

Excision  of  the  sac  has  been  practised  successfully  in  cases  of  simple 
meningocele,  but  as  it  is  impossible  to  prove  that  the  spinal  cord  is  not 
involved  in  the  sac,  this  operation  should  very  rarely  be  undertaken. 

The  prognosis  is  rarely  favourable.  Even  in  simple  cases  the  child  is 
seldom  well  nourished;  in  the  more  severe  ones — when,  for  example,  there  is 
a  large  thin-walled  sac — it  is  nearly  always  small  and  puny ;  and  in  many 
there  is  clear  evidence  from  the  first  of  paralysis  or  other  nerve-lesions. 
Growth,  especially  of  the  lower  limbs,  is  usually  stunted ;  areas  of  anajsthesia 
persist ;  some  of  the  muscles  of  the  lower  extremity  continue  in  a  state  of 
spastic  rigidity  so  as  to  limit  the  action  of  the  joints ;  and  handling  the 
cicatrix  left  may  in  some  instances  give  rise  to  evidence  of  nerve-irritation, 
passage  of  urine,  defjecation,  and  sexual  emissions. 


Congenital  Sacral  Tumours 

A  great  variety  of  congenital  tumours  is  met  with  in  connection  with 
the  sacro-coccygeal  region,  and  the  origin  of  many  is  still  involved  in  doubt. 

{a)  Spina  bifida  (true  and  false)  may  occur  on  the  back  of  the  sacrum. 
Its  diagnosis  and  treatment  have  already  been  discussed. 

{b)  Congenital  lipomata  and  myolipomata  are  also  met  with,  springing 
from  the  interior  of  the  spinal  canal  and  protruding  through  an  opening  in 
its  wall.  Similar  growths,  due  in  all  probability  to  the  accidental  transfer- 
ence of  tissue-germs  at  a  very  early  period  of  embryonic  hfe,  are  also  met 
with  higher  up  in  the  column.  When  small  their  diagnosis  from  spina 
bifida  is  almost  impossible  without  a  puncture.  They  have  been  excised 
with  success. 

(c)  Congenital  sacral  Uimour,  in  the  limited  sense  of  the  term,  is  apphed 
to  a  mass,  often  of  enormous  size,  developed  in  the  region  of  the  coccyx,  in 
front,  displacing  it ;  or  behind  ;  or  hanging  from  it  by  a  neck.  It  is  made  up 
of  cysts  of  all  sizes,  from  that  of  a  pea  to  a  horse-chestnut,  communicating 
more  or  less  freely  with  each  other,  and  filled  with  a  thick  gelatinous 
material.  When  small  the  epithelium  lining  them  is  columnar,  resting  upon 
flatter  cubical  cells.  In  between  is  a  variable  amount  of  fibrous  tissue  with 
fat,  hyaline  cartilage,  and  sometimes  even  bone.  It  seems  probable  that 
this  growth  originates  from  Luschka's  gland,,  which  in  its  turn  (according 
to  Bland  Sutton)  is  the  rudiment  of  the  post-anal .  gut  of  the  embyro. 
Excision  is  the  only  line  of  treatment  possible,  but  very|  careful  examina- 
tion is  necessary,  as  not  unfrequently  the  growth  extends  much  farther 
up  the  pelvis  or  the  spinal  canal  than  would  be  imagined  from  external 
appearances. 

(d)  Dermoid  cysts,  containing  the  ordinary  mixture  of  sebaceous  material, 
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hair,  &c.,  are  not  uncommon.  Sometimes  they  communicate  with  thf 
rectum  or  bladder,  and  occasionally  they  are  of  very  large  size,  extending 

long  distances  up  the  pelvis 
As  Bland  Sutton  has  pointed 
out,  there  is  an  especial 
tendency  to  the  production 
of  these  growths  in  those 
localities  in  which  fusion  ol 
the  germinal  layers  takes 
place  in  the  embyro. 

(e)  Finally,  attached 
foetuses  of  all  grades  oi 
development  may  be  mel 
with.  There  may  be  merelj 
a  shapeless,  formless  mass  oi 
skin,  containing  fibrous  tissue, 
bone,  and  fat,  all  mixed  up 
together  ;  or  a  well-formed  limb  ;  or  even  larger  portions  still.  Excision  is 
the  only  treatment  practicable,  flaps  being  formed  from  the  part  removed 
for  the  purpose  of  covering  in  the  stump  ;  but  full  examination  of  the  con- 
nections should  be  made  in  every  case,  as  it  is  impossible  to  say  how  fai 
growths  of  this  kind  may  be  incorporated  with  the  bearer  of  them. 


Section  II. — Injuries 

INJUEIES  OF  THE  BACK 

Injuries  of  the  back,  like  those  of  the  head,  derive  much  of  their  import- 
ance from  the  danger  to  which  the  great  nerve-centres  are  exposed.  Inde-; 
pendently  of  this,  the  structure  of  the  spinal  column  is  so  complex,  its 
position  as  the  axis  of  support  for  the  trunk  and  the  chief  base  for  the  move 
ments  of  the  body  so  important,  that  no  injury,  however  slight,  can  be  inflictec 
upon  it  without  producing  a  serious,  and  often  a  widely  felt,  effect. 

Sprains  and  Weenches 

These  are  very  common,  especially  in  the  flexible  parts,  the  cervical  am 
lumbar  regions  ;  sometimes  they  are  chiefly  muscular,  as  in  cases  of  ovei 
work — lifting  heavy  weights,  for  example — or  in  sudden  awkward  twists| 
sometimes,  when  due  to  external  violence,  they  involve  the  fibrous  texture; 
the  ligaments,  fascias,  and  synovial  membranes  as  well,  the  muscles  eithf 
being  caught  unawares  by  the  unexpected  jerk,  or  being  overpowered.  Tb 
worst  of  all  occur  in  railway  collisions,  when,  suddenly  and  without  an 
warning,  before  a  single  muscle  can  contract,  the  body  is  wrenched  aiii 
rtwisted,  or  thrown  with  overpowering  force  from  one  side  of  the  carriage  \\ 
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the  other,  until  every  muscle  or  ligament  that  has  an  attachment  to  the 
spine  is  strained  or  hurt. 

For  various  reasons,  the  spinal  cord  itself  escapes  more  frequently  than 
might  be  expected ;  it  lies  in  the  central  axis,  so  that  in  all  movements  it 
occupies  neutral  ground  ;  it  is  separated  by  some  distance  from  the  walls  ; 
around  it  there  is  a  water-bed,  probably  always  filled  with  fluid  ;  and  in  the 
lumbar  region,  where  the  range  of  movement  is  as  great,  perhaps  greater 
than  anywhere  else,  its  place  is  taken  by  the  cauda  equina. 

The  extent  of  injury  in  these  cases  is  very  variable.  No  structure  is 
always  exempt,  but  probably  the  muscles  and  fibrous  tissue  are  the  greatest 
sufferers.  The  former  may  be  thrown  into  a  state  of  cramp  ;  they  may  be 
torn  or  wrenched  away  from  the  bone  ;  there  may  be  hfemorrhage  into  the 
sheath  that  invests  them  ;  this  may  be  torn  and  the  muscular  substance 
forced  through  the  rent  like  a  hernia  ;  or,  especially  in  the  neck  where  the 
long  slender  slips  lie  closely  packed  together  side  by  side,  there  may  be  a 
real  dislocation.  The  latter  may  be  still  more  damaged  ;  the  broad  sheets 
that  extend  on  either  side  of  the  spine  may  be  overstretched,  or  the  loose 
cellular  tissue  that  fills  up  the  irregular  spaces  around  and  between  the  bones 
crushed  and  bruised ;  or,  what  is  much  more  serious,  some  of  the  ligaments 
that  connect  the  vertebrae  may  be  strained  until  they  yield.  This  is 
especially  dangerous,  not  only  from  the  proximity  of  the  membranes  and  the 
cord  and  the  risk  of  their  being  injured  at  the  same  time,  but  from  the 
danger  of  haemorrhage  and  inflammation.  A  certain  amount  of  extravasa- 
tion must  always  occur,  causing  an  ill-defined  swelling  and  tenderness,  and 
giving  rise  to  pain  and  inconvenience  when  any  attempt  at  movement  is 
made  ;  but  if  the  posterior  ligaments,  especially  the  ligamenta  subflava,  are 
torn,  the  bleeding  may  be  very  severe,  owing  to  the  size  of  the  veins  that 
purround  them,  and  the  blood  may  pour  down  the  spinal  canal. 

In  other  cases,  the  spinal  nerves  are  hurt,  stretched  possibly  as  they  pass 
|Dut  through  the  foramina,  or  compressed  by  extravasation,  so  that  the  efi^ects 
|ire  referred  to  distant  parts  of  the  body.  Even  the  bones  and  joints  do  not 
pscape,  for,  though  it  is  rarely  possible  to  prove  the  existence  of  definite  injury 
|it  the  time,  it  is  certain  that  inflammation  may  break  out  in  them  afterwards. 

The  complications  that  follow  these  injuries  depend  largely  upon  the 
tate  of  the  patient's  health.  Stiff  neck,  lumbago,  and  chronic  rheumatism 
ccur  in  some,  particularly  after  middle  life  ;  synovitis  and  osteoarthritis, 
paving  the  spine  rigid,  anchylosed,  and  perhaps  distorted,  occur  in  others  ; 
aries  is  exceedingly  common,  especially  in  children  and  young  adults  ;  aud, 
I'hat  is  still  more  serious,  if  the  ligaments  have  been  torn  and  hemorrhage 
[as  taken  place  in  the  vertebral  canal,  inflammation  of  the  membranes  or 
the  cord  itself  may  follow.  In  most  cases  this  is  very  insidious  ;  soften  - 
fg  sets  in  slowly,  and  steadily  grows  worse  and  worse;  in  a  few  rare 
stances  it  is  acute,  suppuration  commencing  externally  in  the  broken-down 
ood-clot  ov  in  the  joints,  and  spreading  through  a  rent  in  the  membranes 
along  the  lymphatics,  until  the  dura  matral  sheath  is  involved.  This  is 
t  so  frequent  as  in  the  skull,  owing  to  the  wide  separation  between  the 
|ira  mater  and  periosteum,  and  the  lower  vascularity  of  the  former  in  the 
|inal  canal ;  but  it  has  proved  fatal  in  many  cases  of  latent  fracture. 

Sprains  of  the  back  have  acquired  a  peculiar  significance  from  their 
[■quency  in  railway  collisions,  and  attempts  have  been  made  to  distinguish 
m,  when  they  occur  under  these  conditions,  from  others.    Except,  how- 


772   DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


ever,  for  their  severity  and  for  the  fact  that  they  are  always  associated  with 
a  very  grave  degree  of  shock,  which  is  certainly  not  without  influence  upon 
the  subsequent  progress  of  the  case,  there  is  no  reason  for  such  a  step. 

Symptoms. — The  chief  ones  are  pain  and  stiffness :  these  are  never 
absent.    The  former  may  be  immediate  and  severe,  as  when  the  head  is 
twisted  round  to  look  in  some  awkward  direction,  and  a  muscle  or  tendon  is 
caught  or  displaced ;  or  it  may  be  dull  and  aching,  not  coming  on  for 
hours.    The  least  attempt  at  movement  makes  it  tenfold  worse.   Very  often 
it  is  especially  severe  at  night,  when  the  patient  is  getting  warm  in  bed ;  and 
usually  the  skin  over  the  painful  part  is  exceedingly  tender,  as  it  always  is 
over  muscles  that  have  been  overstrained  or  overworked.    If  the  nerves  are 
injured  in  the  foramina  the  pain  runs  round  the  trunk  like  a  girdle,  or  ex- 
tends into  the  limbs  ;  sometimes  it  is  attended  by  formication.    In  one  case, 
in  which  the  lumbar  region  was  severely  wrenched,  a  patient  described  it  as 
shooting  like  lightning  down  the  legs,  and  very  often  it  is  referred  to  the 
distribution  of  the  nerves — to  the  pubic  region,  for  instance,  when  the  in- 
jury is  at  the  junction  of  the  dorsal  and  lumbar  vertebrae.    The  stiffness  is 
to  a  great  extent  the  result  of  this  ;  the  neck  and  back  are  held  perfectly 
rigid,  and  if  the  patient  is  asked  to  pick  up  anything  from  the  floor,  the 
knees  and  hips  are  flexed,  and  he  lowers  himself  carefully  down.  Very  often 
patients  imagine  they  are  paralysed,  mistaking  the  difficulty  of  move- 
ment arising  from  the  pain  for  actual  loss  of  power ;  and  this  may  be  very 
misleading.    I  have  recorded  elsewhere  a  case  in  which,  after  a  muscular 
strain  of  the  neck,  the  patient  believed  that  he  could  neither  hold  his  head 
upright,  without  supporting  it  with  his  hands,  nor  open  his  mouth  ;  and  it  is 
not  uncommon  to  find  after  a  strain  of  the  loins,  that[defaecation  and  micturi- 
tion are  attended  with  difficulty,  not  because  the  spinal  cord  has  been  injured 
(though  it  must  never  be  forgotten  that  this  may  be  the  case),  but  because 
these  actions  depend  so  largely  upon  the  integrity  of  the  muscles  that  sup- 
port the  back.    The  same  thing  occurs  in  lumbago,  when  it  is  due  to  cold, 
without  there  being  any  suspicion  of  injury ;  but  it  cannot  be  denied  that,  j 
especially  after  railway  accidents,  it  is  a  very  disquieting  symptom. 

Swelhng  is  not  common  in  accidents  of  this  kind,  unless  there  is  a  con- 
siderable extravasation ;  it  may  follow  the  outline  of  the  muscles,  as  in  the 
neck,  or  simply  form  a  smooth,  rounded  elevation.  The  skin,  as  already 
mentioned,  is  often  very  tender,  hut,  as  a  rule,  firm  pressure  gives  relief. 
Redness  is  hardly  ever  seen,  and  it  rarely  happens  that  the  temperature  is 
raised. 

Haematuria  is  not  an  uncommon  occurrence  after  sprains  of  the  lumbar 
region  ;  the  urine  is  bright  red  for  a  day  or  two,  and  sometimes  there  is  suffi- 
cient blood  to  form  a  clot  in  the  ureter ;  then  it  gradually  becomes  smoky, ' 
until,  as  a  rule,  the  whole  has  disappeared  in  about  a  week.  It  is  seldom 
serious,  but  I  have  known  it  fatal,  probably  from  one  of  the  larger  arteries 
having  given  way. 

Treatment. — As  in  the  case  of  sprains  elsewhere,  rest  is  the  first  con- 
sideration, to  hmit  the  amount  of  extravasation  and  hyperemia  that  follows, 
and  then  gentle  passive  movement  to  assist  in  absorption  and  to  restore  the 
function  and  nutrition  of  the  part.  If  there  is  one  spot  especially  tender,  or 
one  particular  movement  that  causes  pain,  immediate  relief  may  sometimes 
be  obtained  by  suddenly  throwing  the  muscle  concerned  into  vigorous  action. ' 
foabeutaueous  injections  of  mornhia  must  eenerallv  be  used,  as  the  pain  is  1 
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often  so  severe  that  the  patient  has  not  the  power  to  make  the  effort.  In 
twists  and  ricks  of  the  neck  and  loins  this  plan  may  be  tried  at  once.  Where 
the  aching,  stiffness,  and  pain  on  movement  are  more  general,  and  it  is  clear 
that  the  symptoms  are  due  to  chronic  changes  in  the  joints  and  muscles,  and 
that  the  spinal  cord  is  not  involved,  counter-irritants  may  be  employed.  Hot 
baths,  shampooing,  friction  with  stimulating  liniments,  ironing,  blisters, 
acupuncture,  and  galvanism  with  slow  interruptions  of  the  current,  are  of 
the  greatest  value,  but  constitutional  treatment  must  not  be  neglected,  espe- 
cially if  there  is  any  evidence  of  gout  or  rheumatism.  Muscles  and  joints 
are  intended  for  work  ;  if  they  are  injured  they  require  rest  it  is  true  ;  but  as 
soon  as  the  damage  is  repaired  they  become  stiff  and  waste  unless  they  are 
used ;  and  the  longer  they  remain  at  rest  the  worse  they  become. 

In  cases  of  more  severe  injury,  when  there  is  either  shock  or  excitement,  the 
patient  should  be  placed  in  bed,  and  kept  warm  and  as  quiet  as  possible  until 
it  has  entirely  passed  away.  The  urine  may  have  to  be  drawn  off,  especially 
after  railway  accidents  or  other  severe  injuries  ;  the  bowels  are  almost  sure 
to  be  constipated  and  should  be  opened  by  a  calomel  purge  ;  stimulants,  unless 
the  pulse  is  very  feeble  or  actually  failing,  do  more  harm  than  good.  Then, 
as  soon  as  the  acute  symptoms  have  subsided,  when  the  patient  begins  volun- 
tarily to  change  his  position  in  bed,  gentle  passive  motion,  bending  the  spine 
backwards  and  forwards,  and  massage  may  be  commenced,  to  prevent  the 
muscles  becoming  rigid.  If  the  depression  continues,  or  if  some  weeks  after 
the  accident  the  patient  does  not  begin  to  rally,  the  prognosis  becomes  very 
grave.  There  is  evidence  then  that  the  nervous  system  has  been  seriously 
affected ;  and  in  patients  of  a  neurotic  temperament,  or  where  there  is  any 
hereditary  taint,  it  is  impossible  to  predict  what  may  happen.  Perfect  rest 
for  mind  as  well  as  body  is  essential ;  everything  that  can  worry  or  annoy 
must  be  carefully  kept  away,  and  the  attention  must  be  diverted  as  much  as 
possible  by  change  of  scene  or  occupation.  Good  food,  fresh  air,  and  a 
moderate  amount  of  such  exercise  as  the  patient  can  be  induced  to  take  are 
the  best  remedies;  stimulants  should  be  avoided.  The  only  drugs  of  any 
service  are  those  that  improve  the  appetite  and  help  to  keep  up  nutrition  ; 
bromide  of  potassium  and  sedatives  or  narcotics  usually  do  harm. 


FEACTUflES  AND  DISLOCATIONS  OF  THE  SpINE 

Fracture 

The  vertebral  column  may  be  broken  either  by  direct  or  indirect  violence. 
The  former,  is  the  most  rare,  at  least  in  civil  practice  ;  but  a  violent  blow, 
or  a  fall,  striking  the  back  against  a  projection,  may  crush  it  in  at  any  point. 
The  extent  of  the  injury  is  very  variable  ;  if  the  force  is  slight,  one  of  the 
processes  only  is  broken  off ;  more  frequently  the  laminaB  are  driven  in  ; 
sometimes  the  bone  is  completely  broken  up.  Fracture  by  indirect  violence 
is  generally  the  result  of  extreme  flexion  ;  the  "head,  for  example,  is  caught 
in  driving  under  an  arch  and  forced  down  upon  the  sternum  (sometimes 
breaking  this  too)  ;  or  the  neck  is  fractured  by  diving  head  foremost  mto 
too  shallow  water ;  more  rarely  it  is  caused  by  over-extension.  When  the 
fracture  is  the  result  of  flexion  the  spine  usually  gives  way  either  just  above 
or  just  below  the  dorsal  region,  the  seat  of  junction  of  the  more  movable 
parts  with  the  more  rigid ;  and  the  injury  is  always  very  extensive.  The 
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muscles  are  torn ;  the  spinous  processes  are  dragged  asunder  ;  the  ligamentar 
subflava  are  pulled  away  from  their  attachments ;  the  body  is  wrenched  off 
the  adjacent  disc  and  crushed  in  ;  blood  pours  down  the  spinal  canal,  or  is 
extravasated  into  the  sheath ;  and  the  upper  part  of  the  spine  carrying  the 
head  is  displaced  forwards,  so  that  the  edge  of  the  vertebra  below  pins  the 
spinal  cord  against  the  arches  ;  or,  what  is  worse  still,  a  triangular  piece  of 
bone  is  broken  out  of  one  of  the  bodies  and  driven  backwards  like  a  wedge 
across  the  spinal  canal  (fig.  285). 

Dislocation 

True  dislocation,  without  fracture,  is  met  with  in  several  parts  of  the 
vertebral  column.  In  children  it  may  occur  between  the  atlas  and  axis 
from  lifting  them  up  by  the  head ;  in  hanging  there  is  usually  a  fracture 
running  through  the  base  of  the  odontoid  process.    It  is  most  frequent  in 


Fig,  285— Fracture  of  spine.  Part  of  the 
body  of  the  upper  of  the  two  vertebrEe  is 
driven  backward  into  the  spinal  canal, 
causing  hopeless  disorganisation. ' 


Fig.  286. — Dislocation  of  the 
spine. 


the  lower  part  of  the  cervical  region,  especially  between  the  fifth  and  sixth  ; 
here  the  articular  processes  look  backwards  and  forwards,  and  are  easily 
separated  from  each  other  by  extreme  flexion  without  any  fracture  taking 
place.  Sometimes,  when  the  force  is  spent,  they  fall  back  into  position 
agam,  so  that,  though  the  spinal  cord  may  have  been  completely  disorganised, 
there  is  no  permanent  deformity  ;  in  other  cases  they  are  caught  and  fixed, 
and  then,  generally  speaking,  the  body  of  the  vertebra  is  displaced  as  well 
(fig.  286).  The  same  thing  has  been  known  to  happen  between  the  two  last 
dorsal  vertebrae,  and  also  between  the  twelfth  dorsal  and  the  first  lumbar ; 
m  other  pa-ts  it  is  very  rare. 

Tf  o^^?)'^*^'^^^  dislocation  can  be  produced  in  the  cervical  region  by  rotation, 
ii  the  head  is  suddenly  twisted  round  while  the  neck  is  partially  flexed,  the 
movement  may  be  carried  a  little  too  far  and  one  articular  process  displaced 
i-om  another.    It  may  be  the  result  of  muscular  action  only,  or  of  direct  , 
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Science  applied  to  the  side  of  tlie  head.  The  symptoms  are  usually 
characteristic  :  the  face  looks  downwards  and  is  inclined  to  one  side ;  the 
neck  is  slightly  bent ;  the  muscles  on  the  convexity  are  in  a  state  of 
spasmodic  contraction,  in  the  concavity  they  are  quite  relaxed  ;  the  spines 
are  not  irregular,  but  some  projection  can  be  felt  to  one  side  of  the  middle 
line ;  and  the  least  attempt  at  movement  causes  the  most  intense  pain. 
Sometimes  there  is  difficulty  in  swallowing,  and  a  projection  can  be  felt  in 
the  pharynx  with  the  finger.  Nervous  symptoms  may  be  altogether  want- 
ing ;  more  frequently  there  is  intense  pain,  formication,  or  anjesthesia, 
corresponding  to  one  or  more  of  the  roots  of  the  cervical  or  brachial  plexus  ; 
in  most  there  is  evidence  of  pressure  upon  the  cord,  difficulty  of  respiration, 
weakness  or  paralysis  of  the  extremities ;  and  even  when  these  symptoms 
are  not  present  at  first,  they  generally  make  their  appearance  later  on,  if 
the  dislocation  is  not  reduced,  caused  in  all  probability  either  by  haemorrhage 
or  by  infiammation  and  softening. 

In  the  majority  of  cases  of  fracture,  or  of  complete  dislocation  of  the 
spine,  the  injury  inflicted  upon  the  cord  is  beyond  repair.  The  dura  mater, 
when  the  canal  is  laid  open,  may  appear  to  have  escaped,  but  only  too 
frequently  everything  inside  it  is  reduced  to  pulp.  In  exceptional  cases  the 
■chances  are  better  ;  if,  for  instance,  a  spinous  process  only  is  broken  off,  or  an 
-articular  one  displaced,  there  may  be  merely  bruising  or  compression  from 
Jaaemorrhage  into  the  sheath  of  the  cord  or  into  the  spinal  canal ;  but  if  the 
fracture  involves  the  laminas,  or  if  the  ligamenta  subtiava  are  torn,  the  effect 
is  rarely  limited  to  this.  In  the  lumbar  region  there  is  better  hope  :  the 
«ord  occupies  a  smaller  space  in  the  spinal  canal ;  the  displacement  is  less, 
owing  to  the  greater  size  of  the  bodies ;  and  the  cauda  equina,  formed  of 
nerves  which  are  tough  and  firm,  escapes  more  easily.  In  pure  dislocation 
the  prospect  is  a  little  better  than  it  is  in  fracture,  for  though  the  displace- 
ment may  be  no  less,  the  risk  of  fragments  being  driven  into  the  substance 
of  the  cord  is  certainly  not  so  great. 

If  the  patient  survives  the  immediate  injury  there  is  always  the  danger 
of  diffuse  spinal  meningitis  and  red  softening  of  the  cord.  The  former  is 
more  common  after  gunshot  injuries,  but  even  in  simple  fractures  it  some- 
times begins  aroiuid  the  bones  and  joints  ;  the  latter  is  nearly  always 
present  in  greater  or  less  degree  in  cases  that  prove  fatal  after  a  few  days 
or  weeks,  starting  from  the  seat  of  injury  and  extending  upwards  as  well 
as  downwards.  It  is  more  likely  to  happen  after  severe  mjuries,  but  none 
are  exempt. 

Symptoms.— (a)  Those  that  depend  upon  the  injury  sustained  by  the 
bones  and  ligameiits.— Undue  mobihty,  deformity,  and  crepitus  are  present 
in  fractures  of  the  spine  as  in  most  others  ;  but,  so  far  at  least  as  the  first 
and  last  are  concerned,  no  attempt  should  ever  be  made  lo  ehcit  them. 
They  are  not  required  for  purposes  of  diagnosis,  and  might,  probably  would 
in  many  cases,  inflict  still  further  injury  upo;i  the  cord.  With  deformity  it 
is  difl'erent :  the  hand  should  in  all  cases  be  carried  gently  down  the  back, 
feeling  each  spinous  process  in  turn  without  disturbing  the  patient,  so  as  to 
ascertain  if  there  is  any  irregularity.  It  may  be  necessary  to  reduce  it  at 
once.  In  addition,  pain  is  always  present,  and  is  made  worse  by  movement 
or  by  pressure.  Generally  it  is  limited,  but  sometimes  it  spreads  down  an 
^rm  or  leg  or  round  the  trunk,  owing  to  one  of  the  nerves  being  caught  at 
ihe  seat  of  fracture. 
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In  a  few  cases  these  are  the  only  signs ;  the  fracture  may  be  latent, 
especially  in  the  lumbar  region.  One  or  two  vertebrfe  are  exceedingly- 
tender  ;  there  is  a  sense  of  weakness  or  want  of  support  when  standing  up  * 
lying  down,  the  patient  can  move  his  limbs  with  such  freedom  that  I  have' 
known  it  necessary  to  put  a  certain  amount  of  restraint  upon  their  action  ; 
but  there  may  be  no  other  sign.  Sudden  displacement,  however,  may  occur- 
at  any  moment ;  hagmorrhage  may  spread  into  the  canal ;  meningitis  or 
myelitis  may  set  in ;  even  suppuration  may  follow  and  extend  along  the 
cord  or  lead  to  caries  or  necrosis  of  the  bones.  In  the  neck  latent  fracture 
is  more  rare,  but  a  few  instances  are  recorded  in  which  patients  have  con- 
tinued to  get  about  even  for  days  without  its  being  suspected.  Weakness 
of  the  extremities ;  a  sense  of  insecurity  in  the  movements  of  the  head,  so 
that  it  must  be  supported  by  the  hands ;  pain  along  the  course  of  the 
occipital  nerves  ;  even  slight  deformity  may  be  present ;  and  yet  the  patient 
be  unaware  of  the  risk  that  he  is  running.  In  a  few  of  these  cases  the  sym- 
ptoms have  gradually  subsided,  a  certain  amount  of  stiffness  only  has  been 
left,  and  the  patient  has  recovered ;  in  one  a  portion  of  bone,  recognised  as 
the  odontoid  process,  was  discharged  through  an  abscess  ;  more  frequently 
death  occurs  either  instantaneously  from  sudden  displacement,  or  gradually 
from  myelitis. 

(b)  TJiose  due  to  injury  of  the  spinal  cord  or  nerves. — In  most  cases,  even 
when  no  displacement  is  apparent,  the  cord  is  completely  crushed  and  the 
power  of  conduction  and  reflex  action  lost.  The  former  never  returns :  a 
•clean  division  of  the  spinal  cord  might  possibly  be  repaired,  even  in  man  r 
hemisection  certainly  may  ;  but  the  injury  sustained  in  accidents  of  this 
kind  is  much  too  grave.  The  latter,  if  the  patient  survives,  returns  to  some 
extent  as  the  shock  wears  otf,  and  may  in  some  cases  become  exaggerated. 
Recently  Bowlby  has  pointed  out  that,  so  far  as  men  are  concerned,  there  is 
a  material  diiference  in  this  respect  between  the  behaviour  of  the  superficial 
and  deep  reflexes  :  the  former  may  return,  whether  the  cord  is  crushed  com- 
pletely or  not ;  the  latter  never  do  unless  some  part  still  remains  unhurt. 
If  this  is  substantiated  it  must  become  a  factor  of  very  great  importance  both 
as  regards  prognosis  and  treatment. 

Another  sign  of  great  significance  has  been  pointed  out  by  Thorburn  ; 
when  the  violence  is  extreme,  the  roots  of  the  spinal  nerves  are  crushed  and 
torn  as  badly  as  the  cord  itself,  and  the  area  of  anaesthesia  corresponds 
anatomically  with  the  seat  of  the  lesion.  If,  however,  the  force  is  not  so 
great,  the  nerve-roots  lying  by  the  side  of  the  cord  may  escape,  even  though 
the  cord  itself  is  crushed,  and  thus  give  rise  to  an  apparent  discrepancy, 
especially  in  the  lower  dorsal  and  lumbar  regions.  The  prognosis  in  the 
former  case  is  certainly  much  worse,  and  if  ever  surgical  interference  is 
justifiable,  U  can  only  be  in  the  case  of  the  latter. 

^^^^  injury  is  not  so  severe,  as  for  instance  happens  occasionally  in 
the  lumbar  region,  motion  is  always  more  affected  than  sensation  ;  and  al- 
though perfect  recovery  is  rare,  a  certain  amount  of  repair  may  take  place, 
leavmg  more  or  less  anaesthesia  and  spastic  rigidity.  When  due  to  hsmorrhage 
the  symptoms,  as  a  rule,  begin  gradually  ;  there  is  an  interval  of  a  few  minutes, 
or  even  of  some  hours  ;  and,  as  Horsley  has  pointed  out  in  the  case  of  tumours 
pressmg  upon  the  spinal  cord,  the  paralysis  of  motion  spreads  from  above 
ownwards,  the  anaesthesia  in  the  opposite  direction.  In  the  shghter  cases, 
the  blood  is  absorbed,  the  svmntoms  beein  to  disannear  aeain,  following- 
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the  reverse  order  ;  but  perfect  recovery  is  uncommon,  and  not  unfrequently 
after  temporary  improvement  red  softening  sets  iu. 

Occasionally  tlie  symptoms  occur  in  such  a  peculiar  manner  that  it  is 
difficult  to  believe  they  can  be  due  merely  to  suspension  of  the  activity  of  the 
cord.  Limited  hyperfesthesia,  for  example,  is  very  common  ;  sometimes  it 
becomes  general,  and  is  so  intense  that  the  slightest  touch  causes  agony  ;  mus- 
cular wasting  is  the  rule  ;  but  every  now  and  then  cases  are  met  with  in  which 
it  is  so  rapid  that  it  is  difficult  to  believe  that  it  is  only  the  result  of  dis- 
use. The  most  striking  examples,  however,  are  sloughing  of  the  skin,  and 
inflammation  of  the  urinary  organs.  Both  of  these  are  common  results  of 
fracture  of  the  spine,  and  in  nearly  every  case  admit  of  a  local  explanation  ; 
but  occasionally  they  are  so  intense,  so  rapid,  and  attended  with  such  an 
amount  of  congestion  and  extravasation  that  it  has  been  suggested  they  must 
be  the  result  of  irritation  of  the  cord.  Symmetrical  patches  of  skin  on  th& 
inner  sides  of  the  thighs,  for  example,  where  there  can  be  no  pressure,  have 
sloughed  and  become  gangrenous  in  a  few  days  ;  suppurative  nephritis  has  set 
in  within  forty-eight  hours  ;  and  weeks  after  the  accident  the  most  intense 
cystitis  has  suddenly  broken  out  and  proved  fatal  without  the  slightest  evidence 
of  any  local  cause.  Moreover,  in  one  or  two  cases  these  lesions  have  occurred 
when  there  has  been  no  fracture  at  all,  but  merely  hemorrhage  into  the 
grey  substance  of  the  cord  and  red  softening. 

The  nature  of  the  symptoms  and  the  prognosis  depend  upon  the  seat  of 
mjury  :  loss  of  sensation,  for  example,  extending  as  high  as  the  umbilicus, 
points  to  injury  of  the  eleventh  dorsal  vertebra ;  if  it  extends  to  the  ensiform 
cartilage,  ai30ve  the  sixth.  The  superficial  origin  of  the  nerves  only  corre- 
sponds to  the  point  of  exit  from  the  canal  in  a  very  few  instances  ;  and,  as 
Eeid  has  shown,  varies  immensely  with  regard  to  the  spinous  processes. 
The  first  dorsal,  for  instance,  which  passes  out  below  the  first  dorsal 
vertebra  and  helps  to  form  the  ulnar,  is  nearly  always  destroyed  in  fracture 
of  the  seventh  cervical ;  the  second,  third,  and  fourth  lumbar  are  at  their 
origin  opposite  the  eleventh  dorsal ;  while  the  whole  of  the  sacral  plexus 
corresponds  roughly  to  the  upper  border  of  the  first  lumbar.  Further, 
owing  to  the  softening  of  the  cord  that  follows  injuries,  it  generally  happens 
that  a  day  or  two  after  the  accident  the  paralysis  and  loss  of  motion  extend 
upwards  towards  the  head. 


Lij'uries  of  the  U'pper  Cervical  Vertehrcs 

Dislocation  of  the  head  from  the  atlas  is  very  rare,  but  can  be  produced 
by  a  violent  blow  upon  the  occiput  while  the  patient  is  stooping  forwards. 
Fracture  of  the  atlas  is  nearly  as  rare  ;  dislocation  from  the  axis  with  frac- 
ture of  the  odontoid  process  is  the  common  form.  The  check  ligaments  are 
stronger  than  the  bone,  so  that  this  gives  way  either  at  its  base,  or  more 
frequently  below,  through  the  body  of  the  axis.  Dislocation  ^\•lthout  frac- 
ture is  seldom  met  with,  but  may  occur  in  children,  owing  to  the  smaller 
size  of  the  odontoid  process,  and,  possibly,  in  adults  when  the  injury  is  the 
result  of  violent  rotation,  the  check  ligaments,  as  it  were,  being  torn  across 
in  detail. 

Injuries  of  this  character  are,  of  course,  usually  fatal  at  once  ;  the  lower 
end  of  the  medulla  and  the  upper  part  of  the  cord  are  destroyed  by  the 
odontoid  process  being  driven  in.    In  a  very  few  instances,  however,  life  has.- 
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^een  prolonged,  owing  to  the  large  size  of  the  ring  of  the  atlas  and  the 
thickness  and  toughness  of  the  attachment  of  the  dura  mater  to  the  margin 
of  the  foramen  magnum.  Sometimes,  in  these  cases,  sudden  displacement 
has  taken  place  after  hours,  and  even  after  days. 

Fracture  immediately  below  this  is  equally  fatal  owing  to  the  phrenic 
nerve.  The  main  root  comes  out  with  the  fourth  cervical.  If  the  centre  is 
destroyed  death  is  practically  instantaneous,  as  diaphragmatic  and  inter- 
-costal  respiration  are  both  interrupted. 

Injuries  of  the  Loiuer  Cervical  Vertebra 

The  most  common  seat  of  fracture  as  well  as  dislocation  lies  between 
the  fifth  cervical  and  the  first  dorsal ;  and,  as  a  rule,  the  cord  is  completely 
•crushed.  Motion  and  sensation  are  entirely  lost  in  the  trunk  and  lower 
part  of  the  body.  In  a  few  cases  there  is  a  want  of  symmetry  at  first ;  the 
paralysis  may  extend  one  or  even  two  nerves  higher  on  one  side  than  on 
the  other ;  but  as  softening  sets  in  this  soon  disappears.  Immediately  above 
the  paralysed  region  there  is  a  zone  of  hyperesthesia  ;  when  this  is  imme- 
diate, it  can  only  be  explained  by  the  mechanical  irritation  of  the  nerves 
above  the  seat  of  injury ;  more  frequently  it  does  not  make  its  appearance 
for  some  hours,  not  until  the  cu'culation  in  the  parts  round  the  injured 
area  has  become  more  active.  Owing  to  the  shock,  reflex  action  is  at  first 
entirely  suspended  ;  the  cutaneous  reflexes  give  no  response ;  irritation  at 
the  neck  of  the  bladder  or  at  the  anus  has  no  effect ;  the  function  of  the 
part  of  the  cord  below  is,  for  the  time  being,  practically  abolished  ;  the 
vaso-motor  nerves  are  paralysed,  the  blood-pressure  falls,  the  secretion  of 
urine  is  diminished,  the  heart  beats  very  leebly,  and  the  pulse  is  rapid, 
small,  and  soft. 

In  injuries  through  this  region  the  fibres  of  the  sympathetic  that  supply 
the  dilator  pupillte  must  be  paralfysed,  so  that  dilatation  of  the  pupil  cannot 
take  place.  It  is,  however,  difficult  to  estimate,  as  it  occurs  on  both  sides, 
not  on  one  only,  as  when  the  brachial  plexus  is  torn  away  from  the  cord, 
and  the  degree  of  contraction  is  not  very  marked. 

The  actual  distribution  of  paralysis  and  anaesthesia  depends  naturally 
upon  the  seat  of  the  lesion,  but  there  is  considerable  difficulty  in  ascertaining 
the  exact  centre  and  nerve-root  for  individual  muscles,  and  without  this,  of 
course,  perfect  locaUsation  is  impossible.  The  following  table,  founded  almost 
entirely  upon  clinical  data,  is  taken  from  Thorburn,  doubtful  muscles  being 
excluded : — 

supplies  the  supra  and  infra- spinatus. 

abductors  of  the  arm,  supinators  and  flexors 
of   the   elbow   (biceps,  brachiaHs  anticus, 
deltoid  and  supinators). 
,,  adductors  of  arm,  pronators  and  extensors  of 

elbow  (subscapularis,  this  appears  to  be  the 
highest ;  pronators,  teres  major,  latissimus 
dorsi,  triceps,  pectoralis  major). 
,,  extensors  of  the  wrist. 

,,  flexors  of  the  wrist. 

interossei  and  intrinsic  muscles  of  the  hand. 


ith  cervical  nerve 
-jth 


>Gth 


7th 

.8th 

Ist  dorsal  ,, 
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These,  of  course,  as  Thorburn  points  out,  are  only  the  chief  points  of 
•origin,  minor  connections  not  being  regarded.  Thus,  if  the  injury  ir  above 
the  sixth  cervical,  the  elbow  is  Hexed  and  supinated,  the  arm  abducted,  and 
the  wrist  and  fingers  motionless — a  most  characteristic  attitude ;  if  below 
this,  abduction  and  supination  are  better  performed,  and  a  certain  degree  of 
extension  and  adduction  is  possible,  but  there  is  still  no  power  over  the  lower 
joints. 

The  level  of  the  anaesthesia  is  not  so  difficult ;  the  fifth  root,  the  first 
of  the  series  supplying  the  fore-limb,  is  distributed  to  the  region  of  the 
deltoid  and  the  outer  aspect  of  the  arm  and  forearm  as  far  as  the  base  of 
the  thumb  ;  the  eighth  and  first  dorsal  supply  the  inner  side  of  the  arm,  fore- 
arm, hand,  and  little  finger ;  the  sixth  and  seventh  are  distributed  to  the 
intervening  spaces  on  the  anterior  and  posterior  surfaces. 

Respiration  is  embarrassed  from  the  first.  All  the  muscles  that  raise 
the  ribs  and  help  to  enlarge  the  thorax  are  paralysed  ;  only  the  diaphragm 
is  left.  Inspiration  is  carried  on  with  difficulty ;  instead  of  the  chest 
expanding  when  the  diaphragm  contracts,  so  that  at  the  end  of  the  act  it  is 
distended  in  all  directions,  it  collapses  and  sinks  in,  and  the  work  of  the 
diaphragm  is  in  great  measure  lost.  Expiration  is  worse  still ;  at  the  com- 
mencement, when  the  chest  ought  to  be  dilated  to  its  utmost,  ready  to  recoil 
from  the  elasticity  of  its  walls  as  soon  as  the  muscles  relax,  it  is  already 
contracted,  and  every  expiratory  muscle  is  paralysed.  The  only  forces  left 
are  the  elasticity  of  the  partially-distended  lungs  and  the  weight  of  the 
abdominal  viscera  which  have  been  pushed  downwards  and  forwards 
Coughing  is  impossible  ;  full  expansion  of  the  lungs  cannot  take  place  ;  the 
bronchi  become  plugged  with  mucus,  and  the  blood  gradually  stagnates  at 
the  lower  and  back  part  of  the  lobes,  until  the  respiration,  growing  worse 
and  worse  each  moment,  and  the  action  of  the  heart  becomuig  feebler, 
hypostatic  congestion  or  pneumonia  sets  in.  Generally  this  proves  fatal  in 
the  course  of  a  few  days. 

As  the  shock  passes  off,  the  character  of  the  symptoms  begins  to  change. 
The  loss  of  motion  and  sensation  remains  unaltered,  or  possibly  extends  a 
short  distance  higher  up,  but  the  superficial  reflexes  gradually  return.  If 
their  recovery  is  long  delayed,  or  if,  having  once  returned;  they  begin  to  fail 
again,  the  prognosis  is  very  grave  ;  in  one  case  it  points  to  injury  so  serious 
that  it  may  prove  fatal  before  reaction  can  set  in  ;  in  the  other  to  progressive 
softening  of  the  cord. 

The  first  sign  is  the  recovery  of  the  circulation  :  the  heart  begins  to  beat 
more  firmly,  the  skin  becomes  warm,  and  the  state  of  extreme  prostration 
passes  off.  In  fracture  through  this  region,  however,  strange  variations  are 
not  uncommon.  In  some  cases,  the  pulse  becomes  abnormally  full,  slow 
and  deliberate ;  in  others  the  temperature  falls  immediately  after  the  acci- 
dent, and,  in  spite  of  the  shock  passing  off,  continues  to  drop  until  in  one 
instance  it  is  said  to  have  reached  80°  6'  F.  More  frequently  it  rises 
rapidly;  I  have  known  it  ascend  from  93°  F.  to  109°  F.  within  thirty-six 
liours  ;  and  higher  temperatures  than  this,  persisting  and  sometimes  even 
rising  after  death,  have  been  recorded  on  many  occasions.  It  is  impossible 
to  avoid  comparing  this  with  the  results  of  curare-poisoning,  but  it  cannot 
be  said  to  explain  it  in  any  way.  As  has  been  shown  by  Hutchinson,  higli 
temperatures  are  always  associated  with  vigorous  action  of  the  heart  and 
full  throbbing  pulse. 
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The  secretion  of  urine  is  but  little  altered  ;  the  quantity  is  scanty  at 
first,  owing  to  the  general  fall  in  the  blood-pressure ;  but  as  the  shock 
passes  off  it  increases  again.  Sometimes  there  is  hfematuria  without  any 
direct  injury  to  the  lumbar  region,  possibly  from  extreme  distension  of  the 
capillaries ;  and  it  is  said  that  the  urine,  as  secreted  by  the  kidney,  is  not 
unfrequently  alkaline  in  reaction. 

Micturition  is  always  affected.  At  first  there  is  complete  retention  ;  the 
lumbar  portion  of  the  spinal  cord  has,  for  the  time  being,  completely  lost  its 
power,  and  the  urine  simply  accumulates  in  the  bladder.  If  this  is  not 
relieved,  the  result  ig  merely  a  question  of  relative  pressure  ;  the  bladder 
becomes  more  and  more  distended,  until,  if  left  sufficiently  long,  its  muscle 
passes  into  a  state  of  atony,  the  elastic  resistance  of  the  sphincter  gives  way, 
and  the  urine  flows  out  drop  by  drop,  leaving  the  bladder  as  full  as  it 
can  be. 

If  the  patient  survives,  the  subsequent  condition  is  not  always  the  same. 
Sometimes,  as  the  cord  regains  its  power,  micturition  takes  place  involun- 
tarily at  regular  intervals  :  the  bladder  becomes  distended,  a  drop  of  urine 
flows  into  the  neck,  the  stimulus  passes  up  to  the  lumbar  centre  in  the  cord, 
and  as  the  influence  of  the  brain  is  not  there  to  strengthen  the  sphincter, 
the  muscles  of  the  bladder  contract  and  empty  the  cavity  more  or  less  com- 
pletely. This  appears  to  be  the  rule  in  the  lower  animals,  but  such  perfect 
recovery  of  function  is  rarely  met  with  in  man ;  either  from  atony  of  the 
wall  of  the  bladder  (arising  from  its  over-distension),  or  from  the  spinal  centre' 
never  regaining  its  full  power  of  reflex  action,  a  catheter  has  generally  to  be 
passed  at  regular  intervals,  or  the  bladder  must  be  emptied  by  pressure  over 
the  pubes. 

Cystitis  is  exceedingly  common ;  in  some  few  cases  it  may  be  caused, 
like  bed-sores,  by  irritation  of  the  cord— extreme  congestion,  followed  by 
intense  inflammation,  suppuration  and  sloughing,  setting  in  without  any- 
local  cause,  and  attacking  kidneys,  ureters,  and  bladder  together — but  such 
must  be  very  rare  ;  in  by  far  the  majority  it  is  due  to  the  extreme  difficulty 
of  taking  proper  precautions  for  such  a  length  of  time.  There  is  everything 
to  favour  its  occurrence  :  the  bladder  and  urethra  are  absolutely  insensitive  ; 
their  walls,  deprived  of  all  opportunity  of  working,  are  badly  nourished  and 
therefore  prone  to  inflammation  ;  the  cavity  is  never  properly  and  naturally 
emptied  :  the  mucus  which  is  secreted  and  which  lines  the  urethra  is  not 
washed  out,  but  remains  as  a  tenacious  alkaline  coating;  the  constant 
introduction  of  a  catheter,  even  when  it  is  perfectly  clean,  acts  as  an  irritant ; 
the  amount  of  mucus  increases  ;  and  the  acidity  of  the  urine  diminishes  until 
every  condition  that  favours  the  growth  of  the  specific  urea  ferment  is 
present.  If,  under  these  circumstances,  it  finds  its  way  in,  whether  by 
means  of  the  catheter  (which  is  usually  the  case)  or  along  the  mucus  of  the 
urethra,  or  through  the  kidney,  decomposition  immediately  begins,  the  urine 
becomes  ammoniacal,  every  drop  as  it  falls  into  the  bladder  becomes  an 
intense  irritant,  and  the  most  severe  cystitis,  so  bad  as  to  cause  sloughing 
of  the  mucous  membrane,  or  perivesical  suppuration,  is  sure  to  follow.  In  a 
large  niimler  of  the  cases  in  which  the  patient  escapes  hypostatic  conges- 
tion, this  proves  fatal,  either  directly  or  through  the  secondary  inflammation, 
suppurative  pyelo-nephritis,  set  up  in  the  kidneys. 

_  Priapism  is  common  in  fractures  above  the  mid -dorsal  region  :  sometimes 
it  IS  immediate  ;  more  frequently  reflex,  not  beginning  until  a  catheter  is 
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]aassed  or  the  bladder  becomes  distended.  It  is  rarely  marked  in  degree  ;  and, 
if  the  patient  survives,  usually  passes  off  of  itself;  occasionally,  however,  it 
is  extreme  and  it  may  be  followed  by  extravasation  into  the  erectile  tissue. 

As  a  rule  in  these  fractures  the  alimentary  canal  suffers  very  little ; 
obstinate  vomiting  has  occasionally  been  noticed  in  injuries  of  the  cervical 
region  ;  and  tympanites  may  occur,  possibly  from  absence  of  the  natural 
support  to  the  intestines  after  the  muscles  of  the  abdominal  wall  are 
paralysed.  Wherever  the  fracture  takes  place,  constipation  is  the  rule,  so  long 
as  the  motions  are  solid  :  the  peristaltic  action  of  the  intestine  is  in  abeyance 
for  some  time,  then  it  gradually  recovers,  and  at  long  intervals  passes  on 
the  contents  into  the  rectum  ;  the  sphincter  is  completely  paralysed,  and  as 
soon  as  the  lower  part  of  the  bowel  is  reached  evacuation  takes  place  in- 
voluntarily. Liquid  motions,  as  when  there  is  diarrhoea,  flow  away  con- 
tinuously without  control.  In  those  instances  in  which  the  patients  recover 
the  bowels  usually  act  once  or  twice  a  week,  the  motions  being  very  copious 
and  solid ;  and  after  a  time  the  patient  becomes  aware,  from  a  feeling  of 
headache,  or  oppression,  or  from  Hushing  of  the  face,  when  an  evacuation  is 
going  to  take  place. 

In  by  far  the  majority,  fi-acture  of  the  lower  cervical  spine  is  fatal  within 
the  first  four  days  ;  few  last  out  the  week  ;  a  very  small  number  is  recorded 
as  having  survived  for  longer  periods.  Still  it  is  possible  for  life  to  be 
prolonged  for  months  and  even  for  years,  in  spite  of  paralysis  of  the  trimk 
and  legs,  and  in  one  or  two  instances  of  the  arms  as  well.  The  nutrition 
of  the  paralysed  part  is  very  feeble  ;  bed-sores  are  liable  to  form  upon  the 
■sacrum,  the  ischial  tuberosities,  and  the  trochanters.  If  they  occur  within 
the  first  few  hours,  they  may  be  the  direct  result  of  irritation  of  the  cord, 
but  much  more  often  they  do  not  make  their  appearance  until  three  or  four 
■days  have  passed,  and  are  due  entirely  to  local  causes.  The  body  lies 
absolutely  motionless,  hour  after  hour,  pressing  upon  the  same  points,  with- 
out intermission  of  any  kind  or  sense  of  discomfort ;  the  skin  becomes 
red  ;  the  epidermis  is  detached,  the  cutis  exposed,  and  a  slough  soon  forms, 
-spreading  perhaps  until  the  bone  beneath  becomes  necrosed,  or  even  the 
spinal  canal  is  opened.  If  the  parts  are  allowed  to  become  wet  or  sodden 
from  faeces  or  urine,  this  is  sure  to  occur,  and  the  inflammation  is  very 
likely  to  end  fatally. 

All  over  the  paralysed  part  the  skin  becomes  harsh  and  branny,  covered 
with  desquamating  scales  ;  the  rounded  outline  of  the  limb  disappears,  the 
■bones  become  prominent,  the  muscles  waste  and  become  hard  and  unyielding, 
and  the  limbs  are  either  fixed  in  a  condition  of  permanent  flexion,  or  are 
subject  to  constant  twitchings,  which  may  be  so  ^'iolent  as  to  shake  the 
whole  body.  As  may  be  imagined,  the  health  soon  begins  to  fail,  though 
in  fractures  through  the  dorsal  region  the  nutrition  of  the  rest  of  the  body  is 
■sometimes  maintained  surprisingly  well ;  and  even  if  the  patient  escapes  the 
immediate  consequences  of  the  injury,  he  is  very  likely  to  succumb  to  the 
first  trivial  accident  with  which  he  meets,  even  a  mere  cold,  especially  if  it 
attacks  the  lungs. 

Injuries  of  the  Dorsal  Region 

The  symptoms  of  fracture  below  the  first  dorsal  vertebra  are  practically 
the  same,  making  allowance  for  the  diflerence  in  position  and  number  of 
the  muscles  that  are  paralysed.    Owing  to  the  small  size  of  the  canal,  the 
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cord  is  generally  crushed  completely  ;  there  is  the  same  risk  of  cystitis  and 
bed-sores  ;  priapism,  however,  does  not  occur  unless  the  injury  is  high  up  •; 
the  temperature  is  rarely  phenomenal  ;  and  respiration  is  not  so  much 
interfered  with.  The  extent  to  which  this  takes  place  depends  upon  the 
number  of  intercostals  paralysed.  Temporary  recovery  is  not  unfrequent, 
but  death  follows  sooner  or  later  from  bladder  or  renal  trouble,  from  bed- 
sores, exhaustion,  or  from  degeneration  and  softening  extending  farther 
up  the  cord. 

Injuries  of  tJie  Lumbar  Region 

The  lower  the  injury  the  better  the  prognosis  :  the  shock  is  not  so  great,, 
the  respiratory  muscles  escape,  and,  owing  to  the  flexibility  and  toughness 
of  the  nerves  that  form  the  cauda  equina,  the  loss  of  motion  and  sensation 
in  the  parts  below  is  often  incomplete.  In  fractures  through  the  last  dorsal 
or  first  lumbar  vertebra,  the  centre  that  governs  the  act  of  micturition 
is  destroyed,  and  the  effect  on  the  bladder  is  the  same  as  if  all  the  nerves 
eroing  to  it  were  cut  across.  At  first  there  is  retention  of  urine,  and,  unless 
relief  is  given,  overflow,  just  as  when  the  cervical  cord  is  hurt ;  but  in  a 
short  time  the  muscles  begin  to  degenerate  and  contract  ;  they  become  hard 
and  lose  their  elasticity ;  the  capacity  of  the  bladder  diminishes  until  its- 
cavity  is  almost  obliterated  ;  and  a  condition  of  true  incontinence  is  produced, 
the  urine  flowing  out  from  the  urethra  as  it  passes  down  the  ureters.  The- 
effect  on  deffecation  is  not  so  marked,  as  the  action  of  the  intestine  is  to  a 
much  greater  extent  independent  of  the  spinal  cord. 

When  the  fracture  occurs  below  the  second  lumbar  the  symptoms  are 
often  obscure.  The  cord  itself  of  course  escapes,  being  above  the  seat  of 
injury ;  so  may  the  long  flexible  roots  of  the  cauda  equina,  which  slip  to 
one  side  or  the  other  out  of  the  way;  and  there  may  be  either  no  nervous 
symptoms  of  any  kind,  or  partial  loss  of  motion  and  sensation,  with  violent 
pain  shooting  down  the  limbs,  owing  to  some  of  the  nerves  being  crushed  or 
torn  by  the  broken  fragments  of  bone.  If  the  fourth  sacral  is  injured,  there 
is  true  incontinence,  as  when  the  micturition  centre  is  destroyed.  These- 
cases  of  latent  fracture  not  unfrequently  escape  diagnosis ;  there  is  no 
crepitus  or  undue  mobility,  nor  of  necessity  is  there  any  deformity ;  merely 
local  pain  and  tenderness,  and  a  great  sense  of  weakness  and  insecm'ity 
when  an  attempt  is  made  to  stand  or  move.  The  prognosis,  of  course,  is 
much  more  favourable ;  but,  as  in  fracture  of  the  spine  elsewhere,  there  is 
always  the  risk  of  chronic  inflammation  setting  in  and  extending  along  the 
membranes  until  the  cord  becomes  affected. 

Treatment. — In  many  cases  the  cord  is  completely  crushed  at  once, 
beyond  all  hope  of  recovery ;  sometimes  the  injury  is  made  very  much 
worse  by  the  ill-advised  efforts  of  assistants.  If  therefore  there  is  the 
barest  suspicion  of  such  an  accident,  the  patient  should  merely  be  laid  per- 
fectly straight  upon  his  back  on  level  ground  and  not  raised  or  moved  until 
there  is  some  one  to  superintend  his  being  placed  upon  a  stretcher.  A  water 
or  air-cushion,  circular  or  horseshoe-shaped  for  choice,  is  essential  for  the 
sacrum,  and  is  better  than  a  water-bed  ;  and  the  mattress  and  draw-sheets 
must  be  arranged  so  that  the  bed-pan  may  be  used  without  disturbing  the 
patient.  The  outer  clothes  and  boots  may  be  removed  while  the  patient  is- 
on  the  stretcher ;  the  others  should  be  left  until  he  is  Hfted  on  to  the  bed 
and  everything  is  ready  for  a  complete  examination. 


FEACTURE  OF  THE  SPINE 


783 


Active  treatment  is  impossible  in  the  majority  of  instances  ;  if,  bo\vevei% 
definite  displacement  can  be  made  out,  if  tbere  is  a  distinct  irregularity  in 
the  spines,  or  a  projection  where  there  ought  to  be  a  hollow,  and  if  the  patient's 
condition  admits  of  it,  reduction  should  certainly  be  attempted,  and  as  soon 
as  possible  ;  delay  only  increases  the  risk  of  htemorrhage  and  softening 
of  the  cord  from  pressure  ;  but,  particularly  in  the  cervical  region,  it  should 
be  explained  to  the  friends  that  the  proceeding  may  prove  immediately  fataL 
In  unilateral  dislocations  of  the  neck,  when  one  articular  process  only 
is  displaced,  and  when  the  accident  is  the  result  of  some  sudden  twist» 
reduction  is  often  attended  with  conspicuous  success.  The  patient  should 
be  cautiously  placed  under  an  antesthetic,  so  as  to  relax  the  muscles  ; 
the  head,  which  already  inclines  towards  the  opposite  shoulder,  bent  over 
as  far  as  it  can  be  to  disengage  the  processes ;  and  then  rotated  so  as  to 
carry  the  under  side  forwards.  Slow  extension  with  rotation  has  succeeded 
even  without  an  anaesthetic,  the  patient  being  seated  and  the  operator  stand- 
ing behind,  grasping  the  head  while  the  shoulders  are  fixed  ;  sometimes  a 
sudden  snap  has  been  heard  ;  more  often  the  improvement  is  gradual. 

Bilateral  dislocations  are  very  much  more  serious,  owing  to  the  displace- 
ment of  the  body  ;  but  even  here  a  sufficient  degree  of  success  has  occurred 
to  warrant  the  proceeding.  Hitter  recommends  the  same  method  as  in  the 
unilateral  form,  one  side  being  reduced  first,  and  then  the  other,  on  the 
ground  that  extension  when  all  the  hgaments  are  so  much  torn  would  ex- 
pose the  cord  to  undue  risk ;  and  in  one  case  out  of  three  he  succeeded  in 
saving  life.  Ashhurst,  however,  gives  particulars  of  several  in  which  per- 
manent improvement  followed  gentle  extension  combined  with  rotation,  and 
in  one  instance  with  pressure  upon  the  displaced  body  from  the  interior  of 
the  pharynx.  When  the  displacement  is  not  reduced,  the  result  is  almost 
sure  to  be  fatal  within  the  week.  It  must  always  be  remembered,  in  mani- 
pulating, that  the  upper  fragment  is  displaced  forwards,  and  that,  if  it  is 
carried  ever  so  little  farther  in  this  direction,  the  cord  must  be  crushed.  As 
soon  as  the  displacement  is  rectified,  the  head  must  be  fixed  by  weight-ex- 
tension, and  the  arch  of  the  neck  supported  from  below,  either  by  a  sand- 
bag (others  being  used  to  prevent  lateral  bending)  or  a  collar  made  from 
softened  mill-board,  or,  better,  from  sheets  of  absorbent  cotton  dipped  in  thin 
plaster-cream. 

Extension  under  anaesthetics,  combined  with  pressure,  has  also  been  suc- 
cessful in  injuries  of  the  lower  dorsal  and  lumbar  regions  ;  but  the  displace- 
ment is  seldom  completely  rectified,  owing  to  the  presence  of  fracture  and 
to  the  locking  of  the  articular  processes.  Crepitus  has  been  felt  on  several 
occasions  while  it  was  being  done.  Weight-extension  should  be  applied  to 
the  legs  before  the  patient  comes  round,  in  order  to  prevent  any  recurrence. 

Where  there  are  no  nerve-symptoms  the  trunk  may  be  encased  at  once  m 
plaster-of-Paris,  as  the  best  method  for  ensuring  rest  and  guarduig  agamst 
injury  to  the  cord  ;  and  the  same  plan  has  been  adopted  with  great  boneht 
in  injuries  of  the  lumbar  region  in  which  the  displacement  has  been  rectified 
Berkeley  Hill  has  done  it  within  thirty  hours  of  the  accident :  m  most  ot 
the  other  cases  two  to  four  days  have  been  allowed  to  elapse. 

In  the  eariier  cases  the  vertical  position  was  tried,  the  patient  either 
being  supported  under  the  arms,  or,  better,  laid  upon  a  table  swinging  upon 
a  central  axis  like  a  toilet-glass,  and  then  carefully  slung  up  from  bajTe  s 
tripod.    In  the  more  recent  ones  the  jacket  has  been  applied  with  the  patient 
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lying  down.  A  bed  is  prepared  with  folded  blankets  and  a  macintosh,  and 
two  bandages  are  laid  upon  it,  crossing  at  right  angles  to  mark  the  ground 
plan  :  one  must  be  long  enough  to  reach  from  the  occiput  to  within  an  inch 
of  the  trochanters  ;  the  other  must  be  one-fourth  more  than  the  girth  of  the 
patient's  chest.  On  these  are  placed,  first,  a  many-tailed  bandage  made 
■of  coarse  house-flannel  to  go  on  the  outside  of  all ;  then  a  layer  of  crinoline 
bandages,  threefold  thick,  soaked  in  mucilage  and  plaster  (the  proportions 
are  generally  an  ounce  of  mucilage  to  a  pound  of  plaster).  The  upper 
strips  must  be  laid  in  position  first,  and  each  must  overlap  the  one  above 
it  at  least  two-thirds.  Then,  over  this  in  a  similar  manner,  a  second  and  a 
third  layer,  the  ends  of  the  strips  being  prevented  from  sticking  to  those 
above  and  below  by  laying  a  piece  of  ordinary  bandage  over  these  down  each 
side.  Over  all  is  laid  a  sheet  of  absorbent  wool,  especially  thick  on  either 
side  of  the  spine,  so  as  to  protect  the  processes  as  far  as  possible ;  and  a 
small  water  or  air-cushion  may  be  fixed  opposite  the  sacrum,  so  that  when 
the  jacket  is  set  its  contents  may  be  let  out,  and  it  may  be  withdrawn  with- 
out disturbing  the  rest.  If  the  jacket  is  sufiiciently  long  to  come  well  over 
the  glutfeal  region,  and  clasp  the  crests  of  the  iha,  it  will  hold  the  trunk 
firmly  enough. 

The  patient  must  be  lifted  up  from  either  side,  carried  over  the  foot  of 
the  bed  while  extension  is  still  being  kept  up,  and  laid  gently  down  in  the 
«xact  position  that  has  been  prepared  for  him  ;  and  then,  commencing  from 
below,  each  strip  must  be  carefully  folded  round,  crossed  over,  and  smoothed 
•down  as  rapidly  as  possible. 

In  a  very  large  proportion  of  cases  all  that  can  be  done  is  to  protect  the 
patient  from  the  various  complications  that  may  set  in.  The  effect  of  the 
j)ressure  on  the  back  must  be  avoided  as  far  as  can  be  by  water-cushions  and 
pillows,  and  by  pads  of  elephant  plaster.  The  skm  must  be  kept  as  dry  as 
possible,  and,  whenever  there  is  an  opportimity,  should  be  sponged  over  with 
.spirit  to  harden  it ;  but  care  must  be  taken  that  the  shoulders  are  not  rolled 
over  first  to  dry  that  part  of  the  back,  and  the  hips  afterwards.  Even  the 
position  of  the  extremities  must  be  carefully  watched,  and  the  weight  of  the 
bed-clothes  prevented  from  pressing  them  down,  or  sores  may  form  upon  the 
external  malleoli  and  elsewhere.  The  bladder  must  be  emptied  by  means  of 
a  catheter  three  times  a  day  ;  of  course  the  greatest  gentleness  must  be  used, 
especially  as  the  part  is  absolutely  insensitive  ;  but  this  is  not  enough,  the 
«atheter  niust  be  of  the  softest  description,  and  must  be  kept  in  a  solution  of 
earbohc ;  it  is  not  enough  to  dip  it  in  before  using.  If  there  is  the  least 
sign  of  cystitis,  gr.  xv.  of  benzoate  of  ammonia  should  be  given  three  times 
■a  day  to  try  and  keep  the  urine  acid ;  the  bladder  should  be  very  carefully 
washed  out  with  Condy's  fluid,  boracic  acid,  or  a  very  dilute  acid  solution  of 
corrosive  sublimate  ;  and  a  grain  of  sulphate  of  quinine  dissolved  in  an 
■ounce  of  water  may  be  injected  afterwards  and  left  in.  Phosphatic  calcuH 
of  enormous  size  have  formed  in  the  bladder  after  fracture  of  the  spine.  The 
bowels  are  better  left  alone,  at  first,  at  any  rate ;  the  amount  of  food  the 
patient  takes  is  generally  very  small,  and  the  inconvenience  of  constipation 
IS  not  to  be  compared  with  the  risk  of  movement  and  the  danger  to  the  skin. 
C-are,  however,  should  be  taken  that  the  anus  and  the  parts  around  it  are 
^ept  dry.  If  the  bowels  do  not  act  of  themselves  after  a  few  days,  an  enema 
may  be  given. 

Pain  shooting  down  the  nerves  is  sometimes  relieved  by  continuous 
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extension  ;  the  liyperfBsthesia  that  sets  in  on  the  second  day  and  occasionally 
extends  over  the  non-paralysed  portion  of  the  trunk  is  more  difficult  to 
treat.  Probably  it  is  the  result  of  hypera?mia  of  the  cord  and  points  to 
the  commencement  of  red  softening  or  myelitis.  Iodide  of  potash  in  large 
doses  has  been  recommended,  and  leeches  have  been  applied  with  advantage 
when  the  injury  was  in  the  lumbar  region,  so  that  the  bites  would  not 
afterwards  be  pressed  upon  ;  but  the  prognosis  when  this  sets  in  is  very 
grave. 

In  cases  of  fracture  by  indirect  violence  the  operation  of  trephining  offers 
httle  or  no  hope.  It  is  probable  that  in  the  majority  of  cases  the  cord  is 
only  subjected  to  momentary  com-pression,  but  yet  it  is  so  reduced  to  pulp 
that  recovery  of  function  very  rarely  follows.  If  it  were  possible  to  diagnose 
the  persistence  of  compression  and  to  relieve  it  by  operation,  the  condition 
would  be  no  better  and  the  probability  of  recovery  not  in  the  least  greater. 
This  has  been  confirmed  by  actual  trial  in  a  sufficient  number  of  instances  ; 
in  fractures  of  this  description  the  injury  to  the  nerve  structures  is  either  so 
slight  that  an  operation  of  such  a  nature  is  not  justifiable,  or  so  severe  that 
it  could  do  no  good. 

In  fi-actures  by  direct  violence,  on  the  other  hand,  the  question  is  alto- 
gether difi^erent.  A  lamina  or  a  spine  may  be  driven  in  with  just  sufficient 
violence  to  compress  the  cord  without  destroying  it ;  and  if  anything  of  the 
kind  is  suspected,  the  operation  should  certainly  be  performed  at  once.  It 
has  proved  its  merit.  Still  more  is  this  the  case  with  the  cauda  equina. 
The  nerves  that  compose  it  may  be  compressed  by  displaced  bone  or  by 
cicatricial  tissue,  and  although  they  possess  a  power  of  adapting  themselves 
altogether  unknown  in  the  spinal  cord,  there  are  limits  even  to  this  ;  and  if 
improvement  does  not  take  place,  or  if  in  a  few  weeks  it  begins  to  flag,  it  is 
open  to  argument  whether  it  would  not  be  better  to  expose  the  seat  of  injury 
and,  if  possible,  release  them. 

Injuries  op  the  Spinal  Cord 

The  spinal  cord  may  be  injured  by  itself  without  the  vertebral  column 
being  hurt.  It  may  be  bruised  from  a  violent  blow  upon  the  baclv,  or  torn 
from  forced  bending  ;  it  may  be  compressed  from  hfemorrhage,  from  bone 
that  has  been  driven  in,  or  from  inflammatory  products  thrown  out  by  the 
meninges  ;  it  may  be  so  shaken  by  concussion  that  its  activity  is  partially 
suspended,  or  it  may  be  wounded  by  stabs  or  punctures  between  the  arches 
of  the  vertebraj.  The  symptoms  are  essentially  the  same  as  when  it  is 
crushed  in  fractures  of  the  spine  ;  and  the  same  sequela?,  softening  and 
inflammation,  may  set  in,  but  they  differ  considerably  in  their  extent  and  in 
the  time  of  their  occurrence. 

Contusion  of  the  spinal  cord.— Hamatomycli a.— llivmovvhagc  into  the 
substance  of  the  cord  is  nearly  always  the  result  of  forced  flexion,  and  occurs 
naturally  in  the  region  in  which  fracture  by  indirect  \aolence  is  most 
common.  Sometimes  the  similarity  of  origin  is  shown  by  their  occurring 
together,  but  independently  of  each  other.  It  is  possible,  however,  that  it 
raay  be  caused  by  direct  violence  also.  The  haemorrhage  nearly  always  lies 
in  the  grey  substance  of  the  cord,  because  this  is  the  softest  and  the  most 
vascular  part;  and  it  may  occupy  an  indefinite  length.  The  efi'ect  is 
immediate,  becoming  intensified  later  as  the  hemorrhage  extends.  Motion 
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and  sensation  are  lost  over  a  corresponding  area  ;  reflex  action  is  suspended 
for  a  time,  but  rarely  so  completely  as  when  the  cord  is  crushed  ;  and  then 
later,  as  the  circulation  around  the  injured  area  becomes  more  active, 
hyperesthesia  sets  in  ;  motor  disturbances  are  rare. 

The  subsequent  course  depends  chiefly  upon  the  degree  of  the  primary 
injury.  The  extravasated  blood  may  be  in  great  measure  absorbed,  leaving 
a  certain  degree  of  anfesthesia,  with  paralysis  or  spastic  rigidity  of  the 
muscles,  corresponding  to  the  part  of  the  cord  that  has  been  destroyed  ;  or, 
on  the  other  hand,  red  softening  and  ascending  myelitis  may  follow,  the 
paralysis  extend  higher,  bed-sores  and  cystitis  set  in,  and,  if  the  injury  is  in 
the  cervical  region,  phenomenal  temperatures,  just  as  when  there  is  a  frac- 
ture. According  to  Thorburn  it  is  probable  that  cases  of  haemorrhage  into 
the  cord  are  much  more  common  than  is  usually  suspected. 

Wounds  of  the  spinal  cord  are  rare  in  civil  practice,  but  they  may  be 
produced  by  stabs,  the  weapon  passing  between  the  arches  of  the  vertebrae, 
possibly  notching  or  incising  them  as  it  does  so ;  or  by  gunshot  injuries. 
The  symptoms  in  either  case  depend  upon  the  seat  and  the  extent  of  the 
injury,  and  only  differ  from  those  of  crushing  of  the  spinal  cord  in  h-actures 
by  their  proneness  to  inflammation  and  suppuration.  There  are  several 
authentic  cases  on  record  in  which  men  have  recovered  completely  after 
symptoms  that  pointed  to  at  least  partial  division  of  the  cord  ;  so  that  it  is 
probable  that,  though  it  may  not  be  so  perfect  as  it  is  in  animals,  a  certain 
amoimt  of  repair  may  take  place,  whether  this  consists  in  actual  reunion  of 
the  divided  fibres,  or  in  a  re-arrangement  of  conduction  in  the  cord. 

^  Covipression—Thh  is  much  more  rare  ;  it  may  be  caused  by  a  lamina 
driven  in,  though  when  this  occurs  the  delicate  nervous  tissue  is  almost  sure 
to  be  utterly  crushed  ;  or  by  hemorrhage,  either  inside  the  theca  or  between  ) 
it  and  the  bones  (it  is  impossible  to  distinguish  one  from  the  other) ;  or  later  | 
it  may  result  from  inflammation,  as  in  Pott's  disease.  If  due  to  bone  the  j 
symptoms  are  immediate ;  if  to  hemorrhage,  there  is  a  distinct  interval  i 
before  they  commence,  and  they  progress  from  below  upwards,  affecting  the  | 
leg  first,  and  then  the  trunk,  until  the  respiratory  muscles  are  involved.  The  j 
loss  of  motion  is  more  marked  than  that  of  sensation,  but  it  is  rarely  so  i 
definite  as  in^  contusion ;  pain  along  the  course  of  the  nerves,  hyperss-  1 
thesia  extending  round  the  trunk,  and  muscular  tremors  are  more  frequent.  [ 
In  many  instances  the  blood  is  absorbed  again  and  the  symptoms  subside;  !i 
occasionally  it  accumulates  to  such  an  extent  as  to  prove  fatal,  either  from  ! 
its  pressure  or  from  secondary  softening  and  degeneration.  \\ 

Co7icussion.— The  position  of  the  spinal  cord,  surrounded  by  a  water-bed  j; 
and  suspended  by  the  nerves  and  the  ligamentum  denticnlatum  in  the  centre  of  1' 
a  flexible  column  of  bone,  which  nowhere  presents  any  large  surface  exposed  |' 
to  injury,  is  such  that  concussion,  by  itself,  must  be  very  unusual.    If  the  | 
term  is  used  in  the  same  sense  as  in  speaking  of  the  brain,  it  can  only  be' 
caused  by  direct  violence  ;  the  symptoms  must  be  immediate  ;  there  must  be 
no  gross  lesion,  merely  suspension  of  activity  for  a  time,  and  then,  after  a  few 
minutes  or  some  hours,  gradual  recovery.    Practically  therefore  it  occurs 
^^^^  conditions  as  contusion,  and  can  only  be  distinguished  from 
It  by  the  symptoms  beuag  general,  not  confined  to  any  one  portion  of  the 
spinal  cord,  and  by  their  passing  off  within  a  few  hours.    Such  cases  do 
occur,  though  it  very  rarely  happens  that  there  is  an  opportunity  of  proving 
them.    Gull  rOnv's  TTnov^Uoi  t?  -.o^^n  i:„„  ;v,woQf 
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a  man,  40  years  of  age,  fell  on  to  his  back  from  a  moderate  height ;  imme- 
diately after  the  accident  there  was  partial  paralysis  of  the  upper  and  lower 
extremities  with  collapse,  but  no  insensibility.  Later  in  the  day,  as  reaction 
set  in,  and  the  skin  became  warm  again,  the  paralysis  gradually  disappeared. 
The  next  morning  symptoms  of  injury  to  the  cervical  portion  of  the  cord  came 
on  ;  paralysis  of  upper  and  lower  extremities  ;  ana-sthesia  ;  priapism  ;  tym- 
panites ;  high  temperature  ;  and  paralysis  of  the  respiratory  muscles  followed. 
He  died  at  the  end  of  the  third  day.  Post  mortem  the  membranes  of 
the  cord  and  the  cord  itself  appeared  entirely  uninjured;  so  that  the  earlier 
symptoms  can  only  have  been  due  to  concussion :  outside  the  theca,  caused 
by  a  fracture  through  the  body  of  the  fourth  cervical  vertebra,  was  a  large 
extravasation  of  blood  which  had  gradually  extended  down  the  canal  and  com- 
pressed the  cord.  There  was  slight  displacement  of  the  body  of  the  fractured 
vertebra,  but  not  sufficient  to  press  upon  the  membranes. 

Afterwards,  when  the  immediate  symptoms  have  disappeared,  hyperemia 
may  set  in,  as  in  concussion  of  the  brain.  If  there  is  no  contusion  this  may 
be  merely  transient,  and  under  proper  treatment  subside  without  leaving 
behind  any  serious  result ;  but  if  the  part  is  not  kept  at  rest,  or  if  there  is 
severe  contusion,  it  may  increase,  and  either  run  on  to  inflammation  or  lead 
to  softening  and  degeneration. 

Railway  accidents  are  not  unfrequently  followed  by  a  peculiar  train  of 
symptoms  which  have  been  grouped  together  under  a  name,  '  railway  spine,' 
justly  stigmatised  by  Page  as  absurd. 

The  symptoms  do  not  set  in  immediately  and  are  not  those  of  any  gross 
lesion  of  the  cord,  such  as  contusion  or  inflammation.  As  a  rule  they  do  not 
appear  for  three  or  four  days  :  then,  after  lasting  some  time,  they  either  begin 
to  subside  or  steadily  grow  worse.  The  chief  difficulty  is  to  distinguish  them 
from  locomotor  ataxy  and  chronic  meningo-myelitis,  both  of  which  may  un- 
doubtedly follow  injuries  to  the  back.  If,  however,  sufficient  attention  is  paid 
to  objective  symptoms,  to  the  distribution  of  areas  of  anifsthesia,  for  example, 
and  the  electric  reactions  of  muscles,  it  can  usually  be  surmounted. 

Railway  accidents  are  always  accompanied  by  an  extreme  degree  of  shock. 
Sometimes  this  takes  the  ordinary  form  of  profound  collapse  from  the  first ; 
more  frequently  there  is  a  peculiar  phase  of  unconsciousness  associated  with 
excitement ;  pain  is  not  felt ;  an  enormous  amount  of  energy,  often  strangely 
misdirected,  is  displayed  ;  and  then  suddenly,  some  time  later,  the  patient  as 
it  were  wakes  up  and  is  entirely  unable  to  account  for  himself,  or  what  he 
has  done,  or  explain  how  he  came  to  be  where  he  is.  This  is  generally  fol- 
lowed by  violent  reaction,  the  more  intense  perhaps  for  being  So  long  post- 
poned. The  temperature  falls  ;  the  pulse  becomes  small  and  feeble ;  the 
face  is  pale  ;  the  forehead  covered  with  cold  perspiration  ;  there  is  retention 
of  urine  ;  often  the  secretion  is  scanty  ;  in  short,  the  patient  Ues  m  a  condition 
of  complete  prostration. 

This  may  end  in  various  ways. 

Occasionally,  but  fortunately  not  very  often,  it  grows  worse  and  worse  ; 
the  patient  becomes  more  feeble,  and  without  being  able  to  assign  anydefanite 
reason  for  it  or  find  any  gross  lesion,  death  ensues  after  a  lew  weeks  or 
months,  just  as  sometimes  happens  after  a  severe  mental  shock. 

More  frequently  there  is  a  certain  amount  of  improvement  for  a  time  but 
not  perfect  recovery.  The  extreme  depression  passes  off,  but  the  patient  re- 
mains weak  and  feeble,  unable  to  control  himself  or  to  exercise  deliberate 
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judgment,  with  mental  capacity  and  bodily  vigour  alike  impaired.  The 
symptoms  are  of  the  most  varied  character.  Some,  such  as  palpitation, 
flushing,  alternate  sensation  of  heat  and  cold,  and  menorrhagia,  may  be  ao^ 
counted  for  by  the  disorderly  working  of  the  vasomotor  system  ;  others,  like 
eleeplessness,  dreaming,  headache  (often  posterior),  irritability  of  temper, 
emotional  display,  noises  in  the  ears,  and  failure  of  sight,  are  due  to  inter^ 
ference  with  the  blood- supply  of  the  brain  and  the  organs  of  special  sense. 
Dyspepsia  is  always  present  and  makes  the  other  symptoms  worse.  The 
breath  is  foul ;  the  bowels  are  constipated ;  the  bodily  strength  fails ;  the  patient 
becomes  worn  and  emaciated;  the  cerebral  symptoms  grow  more  pronounced, 
and  at  last  he  becomes  utterly  broken  down  in  health,  feeble  in  mind  as  well 
as  body,  and  aged  before  his  time. 

This  is  not  in  any  way  peculiar  to  railway  accidents.  It  may  be  induced 
injuries  of  all  kinds,  especially  in  those  who  from  heredity  or  for  other 
reasons  are  in  any  way  predisposed  to  the  occurrence  of  nervous  disorders. 
It  is  not  uncommon,  for  example,  after  severe  and  prolonged  mental  trouble  ; 
it  may  even  follow  a  single  shock  ;  and  I  have  met  with  minor  degrees  of  it 
in  several  of  those  who  were  exposed  to  the  earthquake  in  the  Riviera,  and 
in  one  person  after  a  dynamite  explosion.  Occasionallv  it  persists  for  the  rest 
of  life  ;  as  a  rule  it  passes  away  by  degrees  ;  and,  as  Page  has  clearly  shown, 
even  when  there  is  no  suspicion  of  fraud,  there  is  often  rapid  improvement 
as  soon  as  the  irritating  question  of  compensation  is  settled.  Too  little  is 
known  about  the  working  of  the  central  nervous  system  to  hazard  a  sug- 
gestion  as  to  what  really  happens  in  such  cases  ;  but  there  can  be  no  doubt 
that  the  brain  is  involved  at  least  as  much  as  the  cord,  and  very  possibly  a 
great  deal  more. 

In  another  class  the  symptoms  resemble  those  ordinarily  grouped  together 
as  hysterical.  There  may  be  epileptiform  attacks  from  time  to  time  with 
insanity,  melancholia,  or  suicidal  impulse.  Anaesthesia  and  hvpersesthesia 
may  occur,  affecting  the  specfal  nerves  as  well  as  those  of  ordinary  sensa- 
tion. There  may  be,  for  instance,  contraction  of  the  field  of  vision,  achro- 
matopsia, or  hyperfesthesia  at  various  points ;  one  half  of  the  body  may 
be  anfesthetic.  or  one  limb,  tlie  line  of  limitation  being  circular,  not  corre- 
sponding to  the  anatomical  distribution  of  the  nerves;  and  occasionally 
hysterogenic  points,  pressure  upon  which  causes  epileptiform  spasms,  are 
associated  with  these.  In  other  instances  muscular  paralysis,  affecting 
physiological  groups  rather  than  anatomical  ones,  or  spasmodic  contrac- 
tion IS  present,  the  electric  reaction  remaining  unaltered.  Retention  of 
nvine  and  aphonia  are  very  common  ;  and  numerous  other  symptoms  are 
met  with_  from  time  to  time— pains  in  the  joints,  for  example.'  of  the  most 
excruciating  character,  without  any  objective  sign,  dysphagia,  torticollis, 
closure  of  the  jaws,  &c. 

Thorburn  has  ingeniously  attempted  to  explain  these  results  by  a  com- 
parison with  what  takes  place  by  '  suggestion '  in  hypnotic  sleep.  There  is 
certainly  to  all  appearance  a  very  close  resemblance  between  the  condition  , 
of  uneon-.cious  excitement  that  so  often  occurs  after  these  accidents,  and 
some  phases  of  hypnotism  ;  and  there  is  nothing  impossible  in  the  idea  that 
the  violent  shock  and  emotion  at  the  moment  are  capable  of  producing  either 
this  condition  or  one  closely  similar  to  it.  Now  Charcot  has  shown  that  in 
Hypnotised  persons  light  blows  are  often  followed  by  paralysis  and  anesthesia,  ^ 
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suggestions  of  them,  when  there  is  this  condition  of  profound  mental  shock, 
are  capable  of  doing  the  same. 

If  in  either  of  these  groups  of  cases  there  is  in  addition  a  severe  sprain 
of  the  muscles  or  ligaments  of  the  neck  and  back,  so  that  every  move- 
ment is  attended  with  pain,  the  difficulty  of  proving  that  the  whole  mischief 
is  limited  to  external  structiires,  and  that  the  spinal  cord  is  not  involved  as 
well,  may  be  imagined.  The  local  symptoms,  the  stiffness,  rigidity,  and  pain, 
grow  worse  and  worse  as  time  goes  on.  If  the  hypnotic  state  continues, 
each  suggests  some  further  trouble,  and  it  is  almost  impossible  to  distinguish 
between  the  real  and  the  functional  disorder.  The  desn-e  to  get  well  is 
often  not  genuine,  even  when  it  is  present,  and  it  is  impossible  to  obtain 
any  assistance  from  the  patient.  If  there  is  even  a  suspicion  of  chronic 
inflammation  of  the  spinal  cord,  it  is  a  serious  matter  to  propose  active 
measures.  And  thus  it  comes  about  that  time  passes  by ;  the  muscles 
become  more  rigid  from  disuse  ;  the  extravasated  blood  becomes  organised  ; 
adhesions  are  formed  in  all  directions  ;  and  it  ends  in  leaving  a  permanently 
crippled  condition. 

The  diagnosis  from  chronic  inflammation  of  the  spinal  cord  rests  chiefly 
upon  the  absence  of  definite  local  signs.  Stiffness  and  rigidity  of  the  back 
are  not  leading  characteristics  of  chronic  meningitis.  When  this  sets  in 
there  are  other  symptoms,  usually  of  an  unmistakable  character :  there  is 
pain  along  the  course  of  certain  nerves  ;  or  anaesthesia  and  hypera?sthesia  of 
definite  regions  ;  special  groups  of  muscles  are  wasted  or  paralysed ;  the 
electric  reactions  are  abnormal ;  the  cutaneous  reflexes  are  enfeebled  or 
lost ;  in  short,  there  is  definite  evidence  of  injury  to  nerves  or  centres  in 
the  cord,  such  as  does  not  occur  in  sprains  of  the  vertebral  column  alone, 
however  severe  the  mental  depression  and  bodily  Aveakness  may  be. 


SectIoj^  111 — DisEAsl^s  oli'  THE  B.\oii: 


DISEASES  OF  THE  SflNAL  COLUMN 
Ostitis 

Inflammation  of  the  vertebrae  is  nearly  always  tubercular,  in  children 
almost  without  exception,  although  it  is  not  impossible  that  the  innnediato 
starting-point  of  the  disease  is  some  slight  injury  causing  an  extravasation 
of  blood  into  the  substance  of  the  cancellous  tissue.  In  exceptional  cases  it 
may  be  due  to  syphilis  (perhaps  more  frequently  than  is  suspected,  in  tlic 
ease  of  adults),  and  late  in  life  to  rheumatism,  osteoarthritis,  and  ostitis 
deformans. 

Tubercular  Ostitis 

This  is  essentially  a  disease  of  childliood,  although  it  may  occur  at  any 
period  of  life.  Sometimes  it  is  excited  by  injury  and  afiects  one  part  of  the 
spine  only ;  more  rarely  several  vertebraj  are  involved  together.  _  Like 
tubercular  ostitis  elsewhere,  it  nearly  always  begins  hi  the  cancellous  tissue, 
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wliere  growth  is  most  rapid,  and  tlie  blood-supply  most  abmidant.  The 
upper  or  under  surface  of  the  bodies  or  the  anterior  border  is  the  favourite 
seat ;  the  spinous  and  transverse  processes  are  never  involved  at  the  first, 
although  later  they  become  welded  together  as  the  inflammation  extends  to 
them  ;  and  the  articular  processes  only  when,  as  in  disease  of  the  atlas  and 
axis,  synovitis  precedes  ostitis. 

The  most  common  situation  is  at  the  junction  of  the  lumbar  and  dorsal 
regions ;  here  the  bodies  are  large,  and  strains  are  felt  most  severely.  The 
cervical  vertebrje  enjoy  much  greater  immunity,  and  the  two  highest,  in 
children  at  least,  the  greatest  of  all.  There  is  some  reason  to  think  that 
disease  of  the  atlas  and  axis  is  proportionately  more  common  in  adults. 

Usually  the  intervertebral  discs  are  destroyed  with  the  bones  between 
which  they  lie,  the  granulation-tissue  eating  into  them  and  causing  their 
gradual  absorption.  Sometimes  they  disappear  at  a  very  early  period,  as  if 
the  force  of  the  disease  was  spent  on  them  rather  than  on  the  bodies  ;  very 
rarely  they  persist,  as  when  the  vertebrae  are  absorbed  by  the  pressure  of  an 
aneurysm. 

Pathology. — This  does  not  present  any  special  feature.  The  disease 
begins  as  rarefying  ostitis,  the  bone  becoming   softer,  more  open  and 

vascular,  and  the  bone-corpuscles 
undergoing  fatty  degeneration.  Ac- 
cording to  the  intensity  and  number 
of  bacilli  on  the  one  hand,  and  the 
strength  and  resisting  power  of  the 
tissues  on  the  other,  resolution,  case- 
ation or  liquefaction  follows. 

In  the  most  fortunate  everything 
is  restored' :  the  bacilli  are  killed  or 
removed  by  the  tissues  and  recovery 
is  complete.  In  others  not  so  good 
the  process  steadily  advances  with- 
out any  caseation  (caries  sicca  or 
fungosa)  until  the  solid  structure 
of  the  spine  is  replaced  by  masses 
of  soft  granulation-tissue,  which 
yield  and  give  way  beneath  the 
weight  of  the  trunk.  In  others 
again  the  centre  slowly  degenerates, 
caseates,  and  becomes  liquid,  form- 
ing a  so-called  caseous  abscess,  filled 
with  serum,  mixed  with  broken- 
down  particles  of  bone  and  cheesy 
debris.  Sometimes,  when  the  in- 
flammation is  severe,  fair-sized 
sequestra  are  found  as  well  (caries 
necrotica).  Even  then  recovery  is  possible,  with  more  or  less  deformity. 
Part  of  tue  debris  is  absorbed,  the  rest  undergoes  calcification  ;  the  vertebrie 
lall  together,  and  anchylosis  occurs  (fig.  287).  On  the  other  hand,  however, 
the  caseous  focus  may  extend,  grow  larger  and  larger,  until  somewhere  it 
approaches  the  surface,  breaks,  and  unless  due  precautions  are  taken,  becomes 
intected  with  pyogenic  eerms  as  well.  * 
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Fig.  287— Ancliylosis  of  dorsal  vertebrse, with 
great  deformity  consequent  on  caries  of  the 
the  bodies. 
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Disease  of  the  upper  two  cervical  vertebrie  nearly  always  commences  as 
synovitis  and  extends  from  the  articulation  to  the  bone  beneath,  spreading 
along  the  most  vascular  lines,  and  therefore,  if  it  involves  the  axis,  separating 
the  odontoid  process  from  the  body. 

The  deformity  depends  upon  the  amount  of  destruction.  If  the  caries  is 
superficial,  involving  only  the  anterior  surface  of  the  body,  and  if  repair 
begins  at  once,  it  may  be  entirely  wanting.  If  the  bodies  are  softened  or 
destroyed,  even  if  only  part  of  one,  the  spine  above  sinks  forwards,  the 
spinous  processes  project  backwards,  and  compensatory  curves  in  the  opposite 
direction  are  developed  above  and  below.  This  is  most  distinct  in  the  dorsal 
region ;  the  lower  cervical  rarely  becomes  convex  backwards,  only  a  little 
thickening  is  perceptible,  and  the  lower  lumbar  practically  cannot.  Disease 
between  the  axis  and  atlas  is  peculiar  again  in  this :  for,  owing  to  the  shape 
of  the  articulation  on  the  former,  the  latter,  when  the  ligaments  are  softened 
by  inflammation,  or  the  odontoid  process  is  detached  from  the  base  on 
which  it  rests,  slips  bodily  forwards,  carrying  the  head  with  it,  so  that  when 
the  patient  is  looked  at  from  one  side  it  appears  as  if  the  head  were  placed 
in  front  of  the  spine. 

The  effect  of  this  displacement  (when  it  is  below  the  third  cervical 
vertebra)  on  the  diameter  of  the  spinal  canal,  is  exceedmgly  slight ;  often  it 
is  actually  enlarged ;  exceptionally 

a  wedge-shaped  portion  is  driven 

backwards  (fig.  288)  into  the  sub- 

stance  of  the  cord.    When  the  upper 

two,  however,   are  concerned  the 

atlas  slides  forwards,  and  the  antero- 
posterior measurement  opposite  the 

odontoid  process  may  be  reduced  to 

less  than  half  an  inch.    This,  if  it  is 

effected  gradually,  is  not  incompatible 

with  life,  and  the  odontoid  process 

may  even  become  anchyloscd  in  its  :|.;  ''^^^^''§'1 

new  situation  as  much  as  half  an  \^  c1^^<r'| 

inch  in  front  of  its  natural  one  (fig.  '.  f  ,  ■  i 

289).  '  ,  , 

The  deformity  cannot,  of  course,  '  • .    ,  - 

remain  limited  to  the  spine.    When  •    ■  r 

the  cervico-dorsal  region  is  affected, 

the  chin  is  brought  down  on  to  the  Fi.;.  2S8.-Tubcreular  ostitis  with  caseation 
c,;  .1    J  L      s         under  the  anterior  hgament  and  in  tlie 

Sternum  so  that  the  movements  ol  \,o^{e^  of  the  vcrtebr;v.    A  triangular  se- 

the  neck  cannot  be  carried  out ;  and       questrum  has  been  driven  back  so  as  to 
similarly  when  the  curvature  is  lower       eompress  the  spmal  cord, 
down  the  thorax  is  crushed  together,  -    i     i      *.      i  iUc 

respiration  is  carried  out  by  the  diaphragm  only,  and  the  heart  and  tne 
abdominal  viscera  are  placed  at  great  disadvantage.  •  i  -f  i 

Repair  may  commence  at  any  time  ;  the  caseous  material,  it  any  las 
formed,  and  the  debris  being  absorbed,  dried  up,  or  discharged  externally. 
The  vertebra)  above  and  those  below  fall  together  ;  the  spmes,  lamina?,  and  in 
the  dorsal  region  even  the  ribs,  become  welded  into  a  sohd  mass  ;  the  sinuses 
graduaUy  close  up,  and  bony  sphnts  are  thrown  out  around  m  proportion  to 
the  degree  of  strength  required. 
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Suppuration  is  visible,  according  to  Golding  Bird,  in  about  five-and- 
twenty  per  cent.  Probably  caseation  and  liquefaction  are  present  in  many 
more,  but  do  not  come  to  tlie  surface.  The  fluid  may  make  its  way  into  the 
spinal  canal  and  spread  down  it,  outside  the  theca  vertebralis  ;  but  much 
more  generally  it  comes  to  the  front,  under  the  anterior  common  ligament, 
and  then  spreads  outwards.  If  the  cervical  vertebra  are  diseased,  the  abscess 
may  point  in  the  pharynx  (retropharyngeal)  ;  in  the  posterior  triangle  of  the 
neck  just  above  the  clavicle  ;  or,  especially  if  the  lower  one  or  two  are  con- 
cerned, it  may  extend  down  into  the  posterior  mediastinum.  From  the 
dorsal  vertebrte  it  usually  makes  its  way  behind  the  pleura  into  the  sheath 
of  the  psoas,  destroying  the  muscle,  dissecting  out  the  nerves  of  the  lumbar 
plexus,  and  pointing  below  Poupart's  ligament,  on  the  inner  side  of  the 
femoral  vessels.  Sometimes,  however,  it  turns  round,  accompanying 
branches  of  the  intercostal  vessels,  and  passes  between  the  transverse 
processes  to  the  skin  of  the  back.  In  the  case  of  the  lumbar  vertebrse  it 
may  either  follow  the  same  route  or  work  its  way  into  the  pelvis,  from 
which  it  escapes  either  above  Poupart's  ligament  in  the  iliac  region,  or 
along  the  rectum  in  the  ischiorectal  fossa,  or,  accompanying  some  of  the 
branches  of  the  internal  ihac,  out  through  the  sacrosciatic  foramen. 

In  the  later  stages,  especially  after  liquefaction  has  occurred,  the  inflam- 
mation not  unfrequently  extends  to  the  dura  mater  and  even  to  the  spinal 
cord.  Sometimes  a  mass  of  granulations,  developed  from  the  posterior 
surface  of  the  vertebrte,  presses  against  the  theca  ;  more  frequently  meningitis 
sets  in,  and  the  membranes  become  thickened,  caseous,  and  adherent  to 
'  each  other  and  the  cord  beneath  ;  occasionally  the  cord  itself  is  involved, 
and  the  degeneration  spreads  upwards  and  downwards  in  its  substance,  until 
it  is  practically  disorganised. 

The  most  common  cause  of  death  is  septicajmia,  hectic,  or  amyloid 
disease,  consequent  on  suppuration ;  but  it  may  occur  from  tuberculosis, 
affecting  the  meninges,  or  disseminated  ;  from  pressure  upon  the  cord  itself 
(especially  in  atloaxoid  disease)  ;  or  from  the  secondary  consequences  of 
paraplegia.  In  other  cases  it  follows  indirectly  from  the  distortion  of  the 
thorax  caused  by  the  angular  curvature,  long  after  the  disease  itself  has 
come  to  an  end. 

Symptoms  and  diagnosis.— It  is  of  the  utmost  importance  to  diagnose 
caries  of  the  spine  before  it  has  caused  deformity.  There  is  then  fair 
prospect  of  recovery,  and  if  taken  in  time  repair  may  be  perfect.  Deformity, 
once  estabhshed,  is  irremediable. 

The  most  prominent  symptoms  are  pain,  tenderness  on  pressure,  rigidity 
of  the  back,  and  a  sense  of  weakness  which,  even  when  the  child  cannot 
describe  it,  can  usually  be  recognised  from  its  actions. 

Patn  is  rarely  local ;  nearly  always  it  is  referred  to  the  distribution  of 
the  spinal  nerves,  not  their  origin  ;  thus,  in  atloaxoid  disease,  it  is  felt  over 
the  back  of  the  head,  or,  when  the  dorso-lumbar  region  is  concerned,  over 
the  pubes.  Sometimes  there  is  a  sense  of  constriction  round  the  thorax ; 
and  children  often  describe  it  as  stomach-ache.  Usually  it  is  worse  after 
standing  o.  any  exertion ;  lying  down,  it  may  not  be  felt  at  all.  It  is ' 
a  rough  but  a  sure  test  for  the  absence  of  spinal  caries  to  stand  a  child  on 
I  ^  <^liair  and  tell  it  to  jump  down :  if  it  comes  down  readily 

and  tairly  on  its  feet  from  a  height  of  only  a  few  inches,  ostitis  is  out  of  the 
question.  a  J  , 
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Tenderness  on  pcrcussLon  is  very  iiiiporUnt,  especially  in  adults  ;  a  smai-fc 
tap  with  the  finger  on  the  tip  of  the  spinous  processes  will  generally  show 
whether  there  is  any  inflammation.  Not  unfrequently  the  skin  covering 
the  same  region  is  hyperaisthetic,  especially  to  temperature,  owing,  in  all 
probability,  to  the  distribution  of  the  posterior  divisions  of  the  spinal  nerves, 
for  the  same  thing  may  be  noticed  over  the  insertions  of  strained  and  over- 
worked muscles. 

Muscular  rigidity  is  highly  characteristic  :  every  movement  of  the 
segment  of  the  back  for  some  distance  above  and  below  the  seat  of  mischief 
is  avoided  with  the  greatest  care.  If  the  cervical  spine  is  involved,  the 
whole  trunk  is  turned  round  instead  of  the  head  when  the  patient  wishes  to 
look  to  one  side,  and  it  is  done  with  the  utmost  deliberation.  If  it  is  the 
back,  and  a  child  is  told  to  pick  up  anything  from  the  floor,  the  hips  and 
knees  are  bent,  the  head  is  thrown  back,  and  the  spine  kept  absolutely  rigid. 
Sometimes  it  voluntarily  goes  on  hands  and  knees.  For  the  same  reason 
the  walk  is  very  peculiar,  entirely  different  from  the  natural  mobile  gait, 
and  wry-neck  and  other  distortions  are  not  unfrequently  present. 

Where  children  are  concerned  the  iveakness  of  the  back  must  be  judged 
of  by  their  actions.  They  cease  to  play  and  run  about ;  they  wish  to  be  left 
alone  quietly  ;  and  if  they  must  stand,  they  try  to  support  the  Aveight  of  the 
head  and  shoulders  by  resting  their  hands  upon  the  furnitin-e  or  even  upon 
their  knees,  propping  themselves  up  in  a  crouching  attitude.  With  adults  it 
is  more  easy,  as  they  can  explain  the  peculiar  difficulty  they  experience  in 
holding  themselves  upright. 

Early  diagnosis  is  often  a  matter  of  real  difficulty,  particularly  iu  the  case 
of  children.  In  many  cases  it  is  advisable  to  act  upon  the  safe  side  and  con- 
fine them  to  bed  for  a  few  days.  Wry-neck,  for  example,  arising  from  strains, 
inflamed  glands,  cold,  or  reflex  irritation,  may  simulate  the  beginning  of  cer- 
vical caries  very  closely  ;  but,  as  a  rule,  a  few  days'  rest  is  sufticient  to  make 
the  distinction  clear,  and  can  do  no  harm.  The  danger  is  that  the  earlier 
symptoms  may  be  overlooked  and  regarded  merely  as  growing  pains  or 
stomach-ache. 

With  young  adults,  particularly  girls,  hysteria  is  the  chief  difficulty ;  and 
it  must  always  be  recollected  that  even  when  some  of  the  symptoms  are 
transparently  exaggerated,  there  may  be  real  disease  behind.  The  projection 
of  the  lower  cervical  vertebrse  is  a  frequent  source  of  alarm,  especially  as  it  is 
sometimes  greatly  increased  by  muscular  weakness  or  from  some  habitual 
faulty  attitude.  Fortunately  the  symptoms  generally  exhibit  such  discre- 
pancies that,  if  not  at  the  first  examination,  at  least  after  two  or  three,  tliG 
existence  of  caries  may  be  negatived  without  fear. 

The  diagnosis  is  much  easier  when  deformity  is  present ;  but  the  disease 
aay  be  far  advanced  before  it  makes  its  appearance  ;  and,  as  just  mentioned, 
care  must  be  taken  not  to  mistake  natural  projections  for  pathological  ones 
(see  Angular  Curvature). 

Caseation  and  liquefaction  may  occur,  even  though  deformity  is  never 
present,  and  no  case  of  spinal  disease  should  be  allowed  to  pass  without 
investigating  all  the  ordinary  situations. 

Betro-pharyiujeal  abscess  usually  first  attracts  attention  by  the  difficulty 
it  causes  in  breathing  and  swallowing.  Generally  it  Hes  rather  to  one  side  of 
the  middle  hne  and  is  accompanied  by  an  ill-defined  sweUing  near  the  angle 
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of  the  jaw  :  in  some  cases  fluctuation  can  be  felt  across  from  one  point  to 
the  other.  Left  to  itself  it  may  burst  into  the  back  of  the  pharynx  (it  haa 
been  known  to  cause  suffocation  from  entering  the  larynx) ;  or  work  its  way 
into  the  mediastinum  ;  or  point  on  the  side  of  the  neck.  Large  fragments  of 
the  atlas  and  axis  have  been  discharged  through  the  opening  in  the  pharynx 
in  many  instances. 

Dorsal  or  lumbar  abscess  forms  a  soft  fluctuating  swelling  on  the  outer 
side  of  the  erector  spines.  Not  unfrequently  it  is  divided  in  two  by  a  band 
of  fascia,  and  often  it  is  only  the  superficial  part  of  a  much  larger  cavity 
in  the  psoas  and  can  be  considerably  reduced  in  size  by  steady  pressure. 
The  diagnosis  usually  presents  no  difficulty  ;  but  it  must  be  distinguished 
from  subcutaneous  abscesses,  htematomata,  suppuration  in  connection  with 
the  ribs,  empyema,  nephritic  and  perinephritic  abscesses,  pyonephrosis, 
hydronephrosis,  hydatids  and  soft  elastic  sarcomata  originating  in  connection 
with  the  bones  or  the  kidney. 

Psoas  abscess  when  the  abdomen  is  thin,  as  in  a  child,  can  be  felt 
under  the  linea  semilunaris  as  a  soft  ill-defined  swelling  by  the  side  of  the 
spine.  The  hip  is  flexed,  the  thigh  addueted,  and  not  unfrequently  there 
is  severe  pain  along  some  of  the  branches  of  the  lumbar  plexus.  In  other 
cases  it  remains  latent  and  even  unsuspected  throughout.  There  is  no  limit 
to  its  size,  and  its  shape  presents  infinite  variety.  It  may  work  its  way 
out  under  Poupart's  ligament  behind  the  vessels  and  point  to  their  inner 
side  in  the  adductor  region  ;  or  the  fascia  may  give  way  in  other  parts  and 
offshoots  spread  into  the  iliacus,  down  the  opposite  psoas,  into  the  pelvis 
(coming  out  through  the  perinjeum  or  the  sacro-sciatic  foramen),  or  down  the 
thigh  on  its  outer  side  near  the  tensor  fascise  femoris.  It  has  even  been 
known  to  extend  into  the  inguinal  canal  and  down  into  the  leg. 

True -psoas  abscess  may  occur  independently  of  bone-disease,  after  injury 
(though  it  is  not  unlikely  that  many  of  these  cases  are  really  due  to  super- 
ficial caries) ;  or  from  inflami^iation  of  the  hip-joint,  or  of  the  bones  of  the 
pelvis.  Other  abscesses  are  met  with  in  the  same  region  in  connection  with 
the  lymphatic  glands,  the  caicum,  kidney,  and  even  the  pleura  ;  and  sometimes 
pelvic  cellulitis  works  its  way  upwards  as  well.  In  addition  it  must  be  dis- 
tinguished from  femoral  hernia,  burs«,  or  cysts,  such  as  develop  occasionally 
ni  connection  with  the  hip-joint,  and  soft  rapidly-g  rowing  tumours  sprmgmg 
from  the  bone,  lymphatic  glands,  or  cellular  tissue.  Its  chief  diagnostic 
feature  is  the  ease  with  which  it  can  be  made  to  disappear  by  gentle  steady 
pressure  when  the  patient  is  lying  down,  and  the  gradual  way  in  which  it  fills 
again.  Sometimes  the  neck  is  so  wide  that  there  is  a  distinct  impulse  on 
coughing,  and  not  unfrequently  fluctuation  can  be  made  out  between  the 
intra  and  extra -abdominal  parts. 

Spinal  paralysis,  like  suppuration,  may  begin  at  any  period,  although 
naturally  it  is  more  common  in  the  later  stages  of  the  disease.  Loss  of  motion  | 
always  precedes  that  of  sensation,  and  may  be  nearly  complete  without  the 
latter  being  seriously  impaired.  The  gait  becomes  shuffling  ;  the  movements 
of  one  or  more  of  the  hmbs  are  awkward ;  and  the  loss  of  power  becomes 
more  and  more  evident,  with  a  certain  degree  of  numbness,  until  at  length  • 
complete  paraplegia  follows.  So  long  as  the  cord  is  merely  compressed  the 
patient  may  retain  power  over  the  rectum  and  bladder,  but  this  too  is  not 
unfrequently  lost  in  the  later  stages.    When  myelitis  sets  in  there  is  often 

severe  Dain  nlnnn-  fVi/^  «/s,-.«„„  „j   .•„_!    „^„r,^nA^n  mnsonlar, 
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contraction  ;  the  skin  becomes  dry  and  branny  ;  all  power  of  the  sphincters 
is  lost ;  the  limbs  are  wasted,  the  joints  generally  speaking  flexed,  and  the 
muscles  rigid  and  not  unfrequently  thrown  from  time  to  time  into  violent 
spasmodic  contractions  from  the  uncontrolled  reflex  irritability  of  the  spinal 
cord.  Occasionally  the  inflammation  suddenly  becomes  acute  and  extends 
upwards,  with  symptoms  of  high  fever,  to  the  meninges  of  the  brain. 

In  disease  of  the  cervical  spine  respiration  may  be  seriously  endangered 
either  from  displacement  forwards  of 

the  atlas  and  cranium  upon  the  axis  .j?*'"" -'i- ;r 

(fig.  289),  or  when  the  disease  is  lower 

down  from  gradual  flattening  of  the  cer-  /w' 

vical  curve,  owing  to  the  softening  of  the  1  ; 
ligaments.  Under  these  circumstances    '  " ->  |  / 

any  sudden  movement  of  the  head, 
either  forwards  or  backwards,  or  even 
lying  in  the  supine  position  without  a 
support  beneath  the  arch  of  the  cervical 
spine,  may  cause  immediate  asphyxia. 

The  peculiar  carriage  of  the  head, 
which  is  held  perfectly  rigid  in  one 
position  (generally  poking  forwards  or    Fig.  sso.-Sepai-atlon  of  the  odontoid  pro- 

f  \o  -L      .  c  cess  by  canes,  anchylosis  of  the  detached 

to  one  side,  but  occasionally  dragged  part  to  tlio  athis,  and  reduction  of  the 
back)  ;  the  pain  along   the   course  of         spinal  canal  to  a  nan-ow  chink. 

the  spinal  nerves,  especially  the  great 

occipital ;  the  spasmodic  contraction  of  the  muscles  of  the  neck ;  and  the 
pain  when  any  pressure  is  made  on  top  of  the  head,  are  the  most  important 
of  the  early  signs  of  disease  of  the  upper  cervical  vertebrae  Many  of  these 
may  occur  together  under  other  circumstances,  when,  for  example,  the  muscles 
of  the  neck  have  been  strained,  or  when  the  cellular  tissue  or  the  lymphatic 
glands  lying  between  them  are  inflamed  ;  and  it  may  be  almost  impossible  at 
first  to  make  a  certain  diagnosis. 

Treatment.— The  general  principles  have  been  described  already  under 
the  head  of  tubercular  ostitis.  With  very  few  exceptions  local  removal  of  the 
diseased  portion  is  out  of  the  question ;  all  that  can  be  done  is  to  mipmve 
the  general  health  and  subdue  the  local  inflammation,  in  the  hope  that  the 
tissues  may  be  able  to  cope  successfully  with  the  disorder. 

Rest  is  the  first  consideration.  In  most  cases  it  is  advisable  to  conhiie 
the  patient,  for  a  time  at  least,  to  the  recumbent  position,  on  a  well-mado 
hair  mattress  with  sand-bags  as  splints.  In  disease  of  the  upper  cervical 
vertebra  it  is  absolutely  essential,  a  bag  being  placed  on  either  side,  coming 
well  down  against  the  shoulder,  and  a  third  smaller  one  under  the  arcli  ol 
the  spine.  If  the  patient's  circumstances  are  favourable,  this  may  be  kept 
up  for  many  months  without  the  least  deterioration  of  health ;  mdeed, 
distinct  improvement  is  not  uncommon,  especially  when  the  pam  bas 
previously  been  severe.  Later,  when  the  acute  symptoms  have  subsided  and 
the  tenderness  on  pressure  has  disappeared,  the  back  may  be  encased  in 
some  kind  of  splint,  and  the  patient  allowed  very  gradually  to  begin  to  move 
about. 

Unfortunately  this  is  not  practicable  in  tlie  majority  of  cases  althougli 
an  attempt  should  always  be  made  to  secure  a  prolonged  rest  at  the  com- 
mencement. Even  with  a  splint,  however,  very  great  success  may  be  obtained, 
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if  only  the  patient  can  be  kept  quiet,  supplied  with  good  food  and  fresh  air, 
and  made  to  lie  upon  a  reclining  chair  the  greater  part  of  the  day ;  but  with 
children,  particularly  in  the  poorer  classes,  in  whom  this  disease  is  so 
common,  the  difficulty  is  almost  insuperable. 

The  splints  in  common  use  are  made  of  plaster-of-Paris  (Sayre's  jacket), 
poroplastic  felt,  or  metal.  Of  these  the  first  is  by  far  the  cheapest,  and  is 
especially  useful  for  children,  in  Avhom  the  weight  of  the  body  is  light  and 
the  bony  prominences  well  defined.  For  older  patients,  and  particularly 
women,  it  is  not  nearly  so  suitable ;  the  weight  of  plaster  is  too  great,  and 
the  fit  is  not  so  accurate  or  close.  The  disadvantages  are  that  it  canrfot 
be  used  where  there  are  suppurating  sinuses,  and  that  it  cannot  be  taken  off. 
A  well-made  jacket  will  always  last  three  months  and  sometimes  six,  although 
for  the  sake  of  the  development  of  the  thorax  it  is  never  advisable  to  leave 
it  on  so  long  ;  but  the  objection  to  many  people  is  quite  insuperable. 

Poroplastic  felt  is  more  expensive  and  does  not  fit  so  well ;  but  it  is 
much  lighter  ;  it  can  be  taken  on  or  off  with  ease  ;  and  if  very  great  strength 
is  required  at  any  spot,  strips  of  metal  can  be  fastened  to  it.  Its  chief  use 
is  in  the  later  stages,  when  only  general  support  is  required ;  and  it  is  best  to 
obtain  it  roughly  fitted  to  the  shape  of  the  trunk  already,  so  that  there  is  no 
difficulty  in  m.oulding  it.  Moist  or  dry  heat  may  be  used  to  render  it  flexible 
for  the  time ;  but  if  any  parts  are  required  permanently  soft,  as,  for  example, 
over  the  breasts,  they  must  either  be  left  so  in  the  manufacture  or  the  resin 
dissolved  out  afterwards.    It  is  fastened  in  front  with  straps  and  buckles,  one 


Fig.  290. — Apjjal-atus  tor  applying  Sayre's  jacket ;  consisting  of  tripod,  pulleys,  and 
suspension  supports  for  arms  and  oliin. 

Side  overlapping  the  other  considerably  ;  and  in  taking  it  off  it  must  be 
rotated  through  a  quarter  circle  first,  so  that  the  thorax  may  slip  out  side- 
ways. 

Metal  supports  are  very  much  more  expensive,  requiring  skilled  labour 
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and  of  short  but  stout  and  heavy  people,  they  are  the  only  ones  of  real 
service.  They  consist  of  a  metal  girdle  which  can  he  buckled  round  the 
pelvis  ;  two  uprights,  one  on  each  side,  carrying  crutches,  partly  for  the 
support  of  the  shoulders,  partly  to  prevent  the  drooping  forwards  of  the 
upper  part  of  the  trunk,  and  to  give  a  point  of  fixed  resistance  for  straps  ; 
and  of  a  single  or  double  support  in  the  middle  line  behind,  fitted  to  the 
spine,  and  capable  of  being  inade  to  press  either  forwards  or  to  one  side  by 
means  of  a  ratchet  arrangement.  In  many  cases  it  carries  lateral  plates 
as  well,  so  that  when  the  patient  stands  upright  and  the  body  sinks  down 
against  them,  a  large  part  of  the  weight  is  transmitted  directly  to  the  pelvis. 
These  do  not  of  course  secure  the  same  amount  of  rest  as  a  well-made  plaster 
splint,  but  special  modifications  suited  to  individual  cases  may  be  devised 
much  more  easily. 

Sayre's  jacket  is  applied  to  the  patient  while  in  the  vertical  position,  slung 
from  the  head  and  shoulders  (fig.  290).  A  specially  made  collar  is  fitted 
under  the  chin  and  the  occiput,  and  two  well-padded  straps  under  the  arms. 
These  are  fastened  at  a  proper  height  and  at  a  proper  distance  from  each 
other  to  a  horizontal  cross-bar,  which- in  its  turn  is  suspended  in  the  centre 
of  a  tripod  stand,  and  is  so  arranged  that  it  can  be  raised  or  lowered  at  once 
without  any  jerk.  The  patient  is  first  fitted  with  a  sleeveless  merino  vest, 
fastened  on  top  of  the  shoulders  and  coming  down  well  over  the  crests  of 
the  ilia.  Except  in  children  with  very  flaccid  and  prominent  abdomens,  a 
pad  of  suitable  size  should  be  slipped  in  from  below,  between  the  vest  and 
the  stomach,  and  withdrawn  when  the  jacket  is  dry;  and  in  females  similar 
smaller  ones  may  be  used  for  the  breasts.  Any  special  bony  prominence 
should  be  protected  by  surrounding  it  with  a  ring-pad  outside  the  vest,  to 
be  left  permanently.  The  bandages  are  made  of  very  coarse  crinoline 
muslin  torn  into  strips  about  four  inches  wide  ;  and  the  plaster  is  well  rubbed 
into  the  meshes  as  they  are  rolled.  If  it  is  not  perfectly  fresh  it  should 
be  re-baked,  or  a  little  alum  may  be  added  to  the  water.  The  bandages 
are  placed  imder  water,  standing  on  one  end,  one  at  a  time,  a  second  being 
put  in  as  the  first  is  taken  out. 

As  soon  as  everything  is  ready  the  patient  is  gently  raised  until  only  the 
toes  rest  upon  the  ground  ;  there  is  no  object  in  swinging  clear,  and  some- 
times it  causes  considerable  alarm.  As  a  rule,  if  there  was  any  pain  before, 
it  disappears  at  once,  and  if  the  straps  are  properly  arranged  most  patients 
describe  themselves  as  perfectly  comfortable.  The  effect  is  not  to  straighten 
out  the  curve,  that  would  be  most  undesirable,  but  to  fit  the  jacket  to  the 
trunk  while  in  its  best  position,  with  the  thorax  expanded.  When  the  patient 
is  lowered  the  ribs  and  the  scapula;  sink  down  and  are  fixed  by  the  weight 
of  the  body  against  the  inner  wall.  The  first  bandage  is  applied  round  the 
bips  ;  and  then  successive  turns  are  carried  round  the  abdomen  and  thorax, 
without  making  any  reverses,  until  the  body  is  encased  sufliciently  strongly, 
fi-om  the  armpits  to  three-quarters  of  an  inch  below  the  iliac  crests.  An 
assistant  in  the  meanwhile  smooths  the  surface  down,  and  if  there  aj-e  any 
inequalities  rubs  a  small  quantity  of  plaster  in.  In  adults,  where  frreat 
strength  is  required,  strips  of  tin'  may  be  inserted  here  find  there.  When 
the  casing  is  finished  the  patient  is  gently  lowered  to  a  horizontal  position 
by  bringing  up  behind  him  a  vertical  table  swinging  on  a  central  transverse 
axis  and  provided  with  cushions,  so  that  there  may  be  no  strain  until  the 
plaster  is  thoroiio-hly  set.    Afterwards  it  may  be  trimmed  down  under  the 
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arms,  and  over  the  iliac  crests  if  it  descends  too  low.  The  movable  pads 
are  pulled  out  as  soon  as  the  casing  is  firm. 

In  disease  of  the  cervical  or  cervico-dorsal  vertebrse  absolute  rest  is 
essential,  until  it  is  certain  that  the  acute  symptoms  have  subsided  and  the 


Fig,  291 —Double  Tliomas'  splint  for  caries  of  the  neck. 


period  of  consolidation  is  well  established.  The  patient  lies  perfectly  flat 
with  the  head  and  shoulders  fixed  by  means  of  sand-bags  ;  and,  as  already 

mentioned,  care  must  be  taken  to  preserve 
the  contour  of  the  spine.  Afterwards  some 
kind  of  appliance  must  be  fitted  to  keep 
the  head  and  neck  at  perfect  rest. 

The  most  useful  is  the  modification 
of  a  double  Thomas'  splint  devised  by 
Krohne  (fig.  291).    In  this  there  is  an 
upright  on  either  side,  coming  from  the 
thoracic  crescent  and  supporting  a  pad  for  the  occiput. 
When  the  head  is  fastened  to  this  and  the  trunk  is  well 
secured,  the  immobility  is  complete.    The  patient,  of 
course,  must  have  either  an  exceedingly  soft  feather-bed 
or  a  water  one  for  lying  down.    This  form  of  apparatus 
may  be  used  with  great  advantage  in  disease  of  other 
parts  of  the  spine  as  well. 

Furneaux  Jordan  recommends  plaster  bandages 
arranged  in  a  figure-of-eight  for  cervical  caries.  The 
centre  of  the  upper  loop  is  on  the  forehead:  from  this 
the  bandage  passes  on  either  side  above  the  ears,  down- 
wards on  to  the  opposite  scapula,  and  beneath  the  axilla,  round  the  thorax. 
The  jury-mast  arrangement  of  Sayre  (fig.  292),  however,  is  better  than  this, 
especially  when  the  disease  is  below  the  axis,  as  it  permits  a  slight  degree  of 
rotation,  and  exerts  a  little  steady  extension.  It  consists  of  a  metal  rod, 
fastened  below  in  the  meshes  of  a  plaster  jacket,  exactly  opposite  the  spine, 
and  curved  so  as  to  follow  the  outline  of  the  neck,  pass  round  the  occiput  and 
end  on  the  top  of  the  head.  To  this  is  attached  a  collar  which  supports 
the  chin  and  the  occiput,  the  degree  of  tension  exerted  by  the  metal  being 
controlled  by  straps  and  buckles  ;  a  similar  apparatus  may  be  secured  to  a 
poroplastic  jacket. 


Fig.  292— Sayre's  jui-y- 
mast. 
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Supimratlon  in  connection  loith  Spinal  Caries 

As  a  rule,  abscesses  should  be  opened  early  and  freely :  leaving  them,  in 
the  majority  of  cases,  only  enables  them  to  become  larger  and  more  complex 
in  shape,  and  an  imperfect  incision  is  a  premium  on  putrefaction.  Aspira- 
tion is  of  little  service,  although  occasionally  in  young  children,  when  the 
condition  is  in  other  respects  improving  and  the  abscess  is  not  increasing,  it 
may  be  tried  once,  or  even  twice,  in  the  hope  that  by  reducing  the  tension, 
j  absorption  may  be  set  up.  No  attempt  should  be  made  to  empty  the  abscess, 
and  very  slight  suction  should  be  employed,  for  fear  of  causing  hfemorrhage 
I  from  the  granulations.  As  a  rule,  if  it  is  used  more  than  once  or  twice  the 
opening  fails  to  close,  a'littlo  serum  drains  away,  the  slcin  becomes  ulcerated, 
I  and  the  contents  discharge  themselves  slowly  and  intermittently. 

Where  it  is  practicable,  a  spinal  abscess  of  any  size  should  be  opened 
[in  two  places,  one  of  which  should  be  at  the  lowest  point.  If  the  interior  is 
(very  irregular  in  shape,  divided  into  numerous  pouches  by  stout  bands  of 
[fascia  passing  across  it  (such,  for  example,  as  Poupai't's  ligament),  it  is  of 
[great  advantage,  wherever  it  is  possible,  to  make  an  opening  into  each.  The 
lobject  is  not  only  to  empty  it  of  its  contents,  but  to  keep  it  empty,  and  this 
lis  impossible  with  a  complicated  cavity,  altering  in  shape  with  every  move- 
Iment  of  the  body,  if  only  one  opening  is  made.  If  such  an  abscess  is 
Ithoroughly  drained,  so  that  there  is  no  accumulation  of  putrescihle  fluid 
Ipossible,  the  caseous  material  that  clings  to  the  wall  is  thrown  ofi"  by  the 
Igranulations,  the  amount  of  discharge  is  reduced  to  a  few  drachms  of  serum, 
land  all  the  outlying  parts  close  up,  leaving  only  one  sinus  leading  down  to 
Ithe  diseased  bone.  The  drainage-tubes  must  be  of  the  largest  size,  with 
Iwalls  sufficiently  rigid  not  to  collapse  under  pressure  ;  and  they  must  reach 
|at  first  at  least  to  the  bottom  of  each  pouch. 

If  this  is  not  feasible,  either  antiseptic  dressings  must  be  applied  after 
jister's  plan,  in  the  hope  that  putrefaction  may  be  prevented  for  an  indefinite 
llength  of  time,  and  that  the  al3scess  will  empty  itself  of  its  contents  by  slow 
■degrees  and  contract  into  a  sinus,  or  the  interior  must  be  washed  out  either 
leontinuously  or  at  frequent  intervals  with  some  antiseptic,  which,  if  it  is 
Iretained  by  any  accident  in  an  outlying  pouch,  will  not  cause  poisonous 
symptoms.    Treves  has  employed  continuous  irrigation  with  water  in  one 
3r  two  cases  of  psoas  abscess  with  good  results. 

A  retro-pharyngeal  abscess  may  break  of  itself  before  attention  is  drawn 
|:o  it.  If  it  is  diagnosed,  it  may  be  opened  either  through  the  mouth  (vnih. 
|i  guarded  bistoury,  and  taking  care  that  pus  does  not  enter  tlie  larynx),  or 
fexternally  by  incision  through  the  skin  of  the  neck.  The  choice  of  locality 
Is  determined  by  the  direction  the  al^scess  takes.  Sometimes  a  sequestrum 
|is  found. 

Abscesses  in  the  dorsal  and  lumbar  region  •  should  be  opened  freely  and 
Ixplored  with  the  finger  to  ascertain  if  there  are  any  outlying  pockets  to  be 
llrained  or  fragments  of  carious  bone  to  be  removed.  Sometimes  the  focus 
If  disease  can  be  reached  directly,  the  softened  bone  scraped  away,  and 
Iodoform  applied. 

Psoas  abscesses  should  always  be  opened  in  the  lumbar  region.  Poupart's 
ligament  divides  the  cavity  into  two,  the  upper  half  being  usually  nmcli 
|he  larger :  it  is  impossible  to  drain  this  properly  from  a  single  opening  in 
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Scarpa's  triangle.  The  incision  is  longitudinal,  by  the  side  of  the  erector 
spinse ;  all  the  structures  are  divided  until  the  quadratus  lumborum  is 
reached ;  the  fibres  of  this  are  incised  opposite  the  tip  of  the  third  lumbar 
transverse  process,  and  with  them  the  anterior  layer  of  the  transversalis  fascia ; 
and  then  the  finger  is  passed  along  the  anterior  surface  of  the  muscle  until 
the  psoas  is  reached.  The  line  of  safety  is  the  transverse  process  ;  a  lumbar 
artery  lies  above  and  below.  In  some  cases  an  incision  of  this  kind  can  be 
utilised  to  get  directly  at  the  seat  of  disease. 

In  most  instances  a  second  (and  sometimes  even  a  third)  opening  is 
required.  This  must  be  made  in  the  situation  in  which  the  abscess  points, 
either  above  Poupart's  ligament  (with  an  incision  similar  to  that  for  tying 
the  external  iliac  artery),  or  below  it  in  Scarpa's  triangle,  or  on  the  outer 
side  or  behind.  I  have,  on  several  occasions,  passed  a  large  drainage-tube 
(half-inch  internal  diameter)  through  the  whole  length  of  the  psoas,  from 
the  lumbar  region  to  the  thigh,  with  very  great  success,  the  temperature 
remaining  practically  unchanged  ;  and  after  a  time  have  divided  this  in  the 
middle,  so  that  the  central  portion  of  the  abscess  should  collapse  first.  Usually 
it  results  in  the  inferior  opening  closing  completely,  and  the  upper  one  con- 
tracting into  a  small  sinus,  which,  owing  to  its  being  practically  straight, 
scarcely  retains  any  discharge. 

Paraplegia. — As  the  inflammation  subsides  and  the  caseous  deposit 
shrinks,  the  paraplegia  not  unfrequently  undergoes  material  improvement 
without  direct  treatment  of  any  kind  ;  and  occasionally  rapid  recovery  of 
power  follows  the  application  of  a  Sayre's  jacket.  This  is  due,  in  some 
instances,  to  the  weight  of  the  upper  part  of  the  body  being  removed  and 
the  pressure  on  the  soft  tissues  relieved  ;  but  more  frequently  it  only  means 
that  the  trunk  is  better  supported  and  the  centre  of  gravity  brought  over  the 
feet  again.  Counter-irritation  is  sometimes  of  service.  The  actual  cautery, 
for  example,  may  be  applied  either  in  lines  radiating  from  the  central 
projection  ;  or  a  row  of  points, may  be  placed  in  a  circle  around.  The  iron 
should  be  of  a  dull  red  heat,  and  the  whole  thickness  of  the  skin  should 
not  be  destroyed.  An  anfesthetic  is  advisable,  and  if  the  burns  are  covered 
over  at  once,  so  that  the  access  of  air  is  prevented,  the  subsequent  pain  is 
very  slight. 

McEwen  of  Glasgow  has,  on  several  occasions,  resected  the  spines  and 
laminae  of  the  vertebrae,  exposed  the  sheath  of  the  cord,  and  excised  the 
dense,  thickened,  peri-meningeal  connective  tissue  pressing  upon  it,  with 
very  great  success  ;  and  this  example  has  been  followed  by  others.  There 
is  no  doubt  that  where  there  is  no  pyrexia,  where  the  symptoms  point  to 
pressure  upon  the  cord  without  myelitis,  and  where,  although  the  inflam- 
matory process  has  ceased,  the  paraplegia  does  not  improve,  and  is  not 
influenced  by  treatment,  an  operation  of  this  kind  is  not  only  justifiable,  but 
strongly  to  be  recommended.  The  incision  should  lie  in  the  median  line, 
and  the  periosteum  with  the  muscles  on  either  side  should  be  stripped  back, 
so  that  when  the  flaps  are  replaced  a  tolerably  firm  casing  may  be  formed 
over  the  canal. 

Curvature       the  Spine 
The  spine  may  become  bent,  either  from  primary  disease  of  the  bones  and 
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muscles  whose  function  it  is  to  mai]-itaiii  tlie  erect  position,  tlie  vertebra? 
only  becoming  affected  secondarily  after  the  deformity  has  already  Lsted 
some  time,  owing  to  the  unequal  distribution  of  the  weight  they  bear.  The 
direction  may  be  either  antero-posterior  or  lateral,  although  the  latter  rarely 
occurs  by  itself.  The  former  is  known  as  cxcurvation  or  h/j^hofiis  when 
the  projection  is  convex  backwards,  incurvation  or  lordosis  when  it  is  con- 
vex forwards  ;  the  latter  as  scoliosis, 

1.  Antero-posterior  Curvature 

Of  this  there  are  two  well-marked  varieties,  distinguished  from  each 
other  by  the  shape  of  the  curve  :  the  one  is  sharp  and  angular,  due  to  some 
local  disease  of  the  bone  ;  the  other  is  uniform  and  gradual,  caused  as  a  rule 
by  a  general  affection  of  the  whole  or  part  of  the  spine. 

{a)  Angular. — In  by  far  the  majority  of  cases  this  is  the  result  of  caries  ; 
but  it  may  arise  from  myeloid  sarcoma  affecting  the  body  of  one  of  the 
vertebrfe,  from  aneurysm,  carcinoma  (secondary),  and  in  infants  from  rickets. 
The  projection,  as  its  name  implies,  is  sharp  and  angular,  and  it  is  ex- 
j  aggerated  by  the  presence  of  compensatory  curves  in  the  opposite  direction 
above  and  below.  These  are  the  natural  result  of  the  attempt  to  retain  the 
erect  position  :  if  the  spine  is  bent  forwards  at  any  one  spot,  owing  to  a 
defect  in  the  bone,  the  head  and  the  upper  part  of  the  trunk  must  be  thrown 
back  in  order  that  the  centre  of  gravity  may  lie  over  the  base  line  of  the 
feet ;  in  other  words,  one  or  more  compensatory  curves  must  be  developed  in 
the  opposite  direction.  When  this  cannot  take  place,  or  is  imperfect,  as 
when  the  disease  involves  the  last  lumbar  vertebra,  the  patient  is  compelled 
to  stoop  forwards. 

The  diagnosis  rarely  presents  any  difficulty.  In  progressive  caries,  the 
the  rigidity  of  the  muscles,  the  tenderness  over  the  spinous  processes,  and 
the  care  with  which  the  patient  avoids  moving,  especially  in  any  way  that 
might  jar  the  back,  are  nearly  always  conclusive.  These  signs  are  lost  to  a 
certain  extent,  it  is  true,  after  the  inflammatory  stage  is  past  and  repair  is 
complete;  but  the  diagnosis  is  assured  then  by  the  fact  that,  with  the  ex- 
ception of  rickets,  the  other  diseases  that  lead  to  the  formation  of  angular 
curvature  have  little  or  no  tendency  to  get  well. 

Myeloid  sarcoma,  except  for  the  rapidity  with  which  the  curvature  is 
formed,  cannot  be  diagnosed  from  caries.  The  age  is  the  same,  and  tlie 
symptoms  are  the  same,  especially  as  it  is  always  attended  l)y  a  certain 
amount  of  inflammation.    Fortunately  it  is  much  more  rare. 

Rickets  in  infancy  may  be  a  source  of  considerable  difficulty  for  a  time, 
as  the  presence  of  this  disease  does  not  exclude  caries  as  well.  The  spine 
of  a  rickety  child  retains  for  a  long  time  the  normal  infantile  curve,  and  if  it 
is  allowed  to  sit  up  the  weight  of  the  upper  part  of  the  body,  acting  on  tlie 
softened  bone,  may  cause  a  very  sharp  bend  to  take  place  at  the  junction  of  the 
lorsal  and  lumbar  region,  where  caries  is  most  common.  In  most  cases 
;he  diagnosis  may  be  made  by  laying  the  child  upon  its  stomacli  ncross  tlio 
lurse's  knees;  a  rickety  curve  can  usually  he  straightened  out  by  a  lit  tie 
manipulation  as  soon  as  the  weight  is  taken  off,  while  in  caries  this  is  of 
I'ourse  impossible,  as  the  muscles  retain  their  rigidity :  hut  very  often  in  the 
'■cally  severe  cases  of  rickets  this  fails  completely,  as  the  hones  are  as  tender 
and  the  muscles  as  rigid  as  in  actual  inflammation.    Fortunately  in  such 
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cases,  rest,  cod-liver  oil  and  good  food  effect  a  complete  transformation 
within  a  week. 

(&)  Gradual — This  may  be  caused  either  as  a  compensation  for  other 
defects,  or  by  some  affection  of  the  back  itself. 

Compensatory  curves  have  been  already  mentioned  in  connection  with 
caries,  but  they  are  the  natural  result  of  many  other  deformities.  Congenital 
dislocation  of  the  hip,  for  example,  and  anchylosis  of  the  hip-joint  in  a 
flexed  position,  are  of  necessity  attended  by  lordosis  ;  and  where  this  is  at  all 
extensive  there  must  be  a  compensating  degree  of  kyphosis  above.  The  same 
thing  occurs  in  abdominal  tumours  and  even  to  a  slight  degree  in  pregnancy. 

Weakness  of  the  muscles  of  the  back,  such  as  commonly  occurs  in 
rickety  children,  or  in  those  who  have  outgrown  their  strength,  is  a  very 
frequent  cause  of  kyphosis.  Sometimes  the  body  retains  its  symmetry  and 
the  spine  remains  in  the  middle  line ;  more  frequently  it  yields  to  one  side 
or  the  other,  and  lateral  curvature  results  as  well.  Infantile  paralysis  and 
progressive  muscular  atrophy  occasionally  lead  to  the  same  result.  At 
first  the  bodies  of  the  vertebra  are  unaffected,  but  after  a  time  they 
become  wasted  and  thinned  in  front ;  the  thorax  is  crushed  together  and 
the  deformity  is  permanent.  If  rickets  is  present  the  change  is  much  more 
rapid,  owing  to  the  softness  of  the  bones. 

In  old  age  the  normal  curves  of  the  spines  are  often  lost  and  replaced  by 
a  single  general  one,  especially  marked  at  the  junction  of  the  neck  and 
thorax ;  and  a  similar  deformity  is  produced  when  the  spinal  column  is 
affected  by  osteoarthritis  or  ostitis  deformans. 

2.  Lateral  Curvature — Scoliosis 
Lateral  curvature  may  result  either  from  want  of  symmetry  in  other 
parts  of  the  body,  the  spine  bending  to  one  side  to  compensate  for  some 
other  defect,  and  enable  the  head  and  centre  of  gravity  of  the  trunk  to  be 
kept  vertically  over  the  base  line  of  the  feet,  or  simply  from  weakness,  the 
muscles  which  ought  to  keep  it  straight  not  being  equal  to  the  work  ;  in 
this  case  it  is  nearly  always  associated  with  antero-posterior  curvature  as 
well. 

_  (a)  Asymmetry.— Owing  to  its  position  in  the  central  axis  of  the  body,  the 
spine  is  necessarily  influenced  by  the  least  alteration  in  symmetry.  Whether 
it  is  the  legs,  or  the  arms,  the  thorax,  or  even  the  head,  if  one  side  pre- 
dominates unduly  over  the  other  the  effect  is  visible  on  the  spine. 

Inequahty  in  the  length  of  the  lower  limbs,  for  example,  whether  it  arises 
from  congenital  defect  (and  the  legs  are  unequal  in  length  in  many  people, 
without  its  being  suspected),  fracture,  disease  of  the  hip,  or  any  other  reason, 
must  cause  curvature  of  the  spine.  The  base  hne  of  the  pelvis  is  obhque  ; 
the  last  lumbar  vertebra  must  be  perpendicular  to  it ;  and,  consequently,  if 
the  person  is  to  stand  erect,  the  spine  above  must  be  bent  back  to  the 
opposite  side. 

Inequahty  in  the  strength  or  the  development  of  the  upper  limbs  produces 
a  similar  though  less  marked  result.  The  most  striking  examples  are  seen 
m  congenital  absence  of  one  of  the  arms;  but  in  people  who  are  very 
distinctly  right-handed,  the  dorsal  spine  is  always  slightly  convex  to  the 
right,  and  sometimes  very  decidedly  so. 

Asymmetry  of  the  thorax  is  equally  potent.    In  empyema,  when  the 
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spine  being  concave  to  the  diseased  side  ;  but  even  after  an  attack  of  pleurisy 
the  same  effect  may  be  noted  for  some  considerable  time  after  recovery. 

Even  wry-neck  produces  the  same  result,  although,  of  course,  to  a  very 
much  less  extent.  In  neglected  cases,  in  which  the  head  is  bent  down  for 
years,  the  side  of  the  face,  the  chest,  and  in  women  even  the  mammary 
gland,  fail  to  grow  in  proportion,  and  the  spine  becomes  asymmetrical. 

Finally,  though  much  more  rarely,  lateral  curvature  may  arise  from 
some  defect  in  the  spine  itself,  caries,  for  example,  affecting  the  body  of  a 
vertebra  on  one  side  ;  or  one-half  only  of  a  vertebra  being  developed  without 
the  other.  Paralysis  of  the  intercostal  or  other  muscles  acting  from  the 
spine  upon  the  trunk  might  cause  the  same  result. 

Occasionally,  the  deformity  produced  in  this  way  is  very  considerable  ; 
but,  as  it  is  always  secondary,  developed  to  compensate  for  another,  it 
naturally  does  not  admit  of  rectifioation. 

(b)  Muscular  loeahiess. — This  is  the  most  common  cause  of  the  '  grow- 
ing  out  of  the  shoulder  '  (generally  the  right  one),  which  is  the  symptom 
first  noticed  and  first  complained  of  in  the  majority  of  cases  of  lateral  curva- 
ture. The  muscles,  which  ought  to  keep  the  spine  erect,  are  unable  to  do  so, 
and  it  bends  over  to  one  side,  and,  generally  speaking,  forwards  as  well.  It 
may  be  a  young,  rapidly  growing  girl,  whose  strength,  especially  at  puberty, 
is  unable  to  support  the  weight  of  the  upper  part  of  the  trunk ;  or  a  person 
of  better  physique  who  has  to  carry  constantly  upon  one  arm  or  shoulder  a 
load  that  is  too  heavy  ;  it  may  be  the  outcome  of  some  exhausting  illness,  or 
even  of  a  strain  injuring  some  of  the  muscles  :  the  cause  is  the  same  in  all, 
the  weight  is  out  of  proportion  to  the  strength. 

The  direction  of  the  curve  is  determined  by  some  slight  degree  of 
asymmetry,  natural  or  acquired.  Lr  right-handed  people  in  whom  there  is 
dorsal  convexity  this  is  the  guiding  cause.  The  posture  known  as  stand- 
ing at  ease  is  another :  the  weight  of  the  body  is  allowed  to  rest  on  one  leg, 
the  other  side  of  the  pelvis  droops,  the  base  line  becomes  obhque,  and  with 
it  the  axis  of  the  lumbar  spine.  To  compensate  for  this  the  thorax  is  thrown 
over  to  the  opposite  side.  In  other  cases  the  primary  curve  can  be  traced 
to  a  cramped  position  in  writing,  or  to  other  causes. 

This  variety  of  lateral  curvature  is  entirely  different  from  the  former  ;  it 
is  a  primary  affection,  not  developed  to  compensate  for  anything  else;  and, 
unless  steps  are  taken  to  prevent  it,  it  has  a  very  great  tendency  to  become 
worse.  In  many  cases,  it  is  true,  it  is  arrested  spontaneously  ;  the  period  of 
growth  and  of  physical  weakness  comes  to  an  end,  and  the  muscles  develop 
sufficiently  to  prevent  the  curve  becoming  more  distinct;  but  it  rarely 
happens,  unless  the  treatment  is  thoroughly  carried  out,  that  this  stage  is 
•eached  without  leaving  some  degree  of  deformity.  As  patients  become 
stronger,  the  curve  ceases  to  increase,  but  they  do  not  grow  out  of  it,.in 
spite  of  the  popular  opinion  to  that  effect. 

Curves  in  the  spine  are  naturally  unable,  in  the  majority  of  cases,  to 
remain  single.  Where  the  lumbar  region  is  convex  to  the  left,  the  thoracic 
must  be  equally  convex  to  the  right,  and  sometimes  the  cervical  must  be 
bent  back  again  in  order  to  keep  the  head  and  the  centre  of  gravity  over  the 
base  line  of  the  feet.  One  of  these  curves  is  usually  considered  the  primary, 
the  others  compensatory ;  but  they  must,  with  few  exceptions,  develop 
together. 

Rotntinr,  _i?,v^nn+      om.-,n  pnc;r.s  of  tlioracic  asymnieti'V,  lateral  eurva- 
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ture  of  the  spine  never  occurs  alone.  It  is  always  and  necessarily  associated 
with  another  deformity  (rotation  of  the  vertebrte  on  a  vertical  axis),  which  is 
even  more  hard  to  correct,  and  which  causes  much  greater  distortion  of  the 
trunk.    The  direction  of  this  rotation  is  absolutely  constant ;  the  bodies  of 


Fig.  293.— The  ordinary  form  of  lateral  curvature,  lumbar  to  the  left,  dorsal  to  the 
right,  with  growing  out  of  the  right  shoulder  and  a  depression  beneath  the  ribs. 

the  vertebra  are  always  twisted  farther  away  from  the  middle  line,  and  the 
spines  brought  nearer  to  it.  The  effect,  if  the  deformity  is  estimated  by  the 
spmous  processes  alone,  is  very  deceptive ;  sometimes  they  are  rotated  so 
far  back  that  they  are  almost  brought  to  the  median  groove  again,  vertically 
under  each  other,  as  if  the  spine  was  practically  straight,  while  in  reahty 
the  bodies  are  carried  farther  and  farther  away  until  they  may  face  to  left 
and  right,  instead  of  forwards.  The  rotation  apparently  corrects  the 
deformity  ;  in  reahty  it  makes  it  infinitely  worse. 

^^'^se  of  this  rotation  has  been  the  subject  of  much  discussion. 
Where  there  is  general  muscular  debihty,  it  can  hardly  be  due  to  muscular 
spasm,  /^s  a  matter  of  fact  it  is  purely  mechanical,  the  result  of  the 
iashion  m  which  the  vertebrae  are  articulated  together.  As  soon  as  the 
least  lateral  curve  makes  its  appearance,  the  weight  of  the  upper  half  of  the 
trunk  presses  obliquely  on  the  lower  part  of  the  spine  ;  and,  like  all  obhque  ; 
iorces  it  may  be  resolved  into  two,  one  acting  vertically,  the  other  hori- , 
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almost  wholly  upon  the  bodies  which  are  not  supported  by  anythino- 

the  weight  of  the  trunk,  and  which  are  protected  on  either  side  by  the 
articular  processes,  it  has  little  or  no  effect;  and,  consequently,  the  former 
^^^^        are  deflected  so  much  more  forcibly  than  the  latter  that 
the  vertebra3  swing  round  upon  an  axis  running  down 
|-»L5/^  1    central  canal,  the  bodies  going  one  way,  more  out  of 

the  perpendicular,  the  spines  the  other. 

Effect.— In  the  slighter  cases,  in  which  the  muscular 
system  soon  regains  its  strength,  no  gross  changes  are 
produced.  In  the  more  severe  ones,  and  in  those  depen- 
dent upon  asymmetry,  the  whole  of  the  trunk  is  affected 
more  or  less.  The  vertebra3  on  the  concave  side  are 
wasted  from  the  pressure,  so  that  the  bodies  become 
wedge-shaped  ;  the  ligaments  and  muscles  are  shortened  .; 
and  the  fibro-cartilage  is  shallower  on  one  side  than  the 
other.    Sometimes  in  very  severe  cases  buttresses  of  bone 


Pig.  294.— Lateral  cur- 
vature withjslight  ro- 
tation, bringing  the 
spines  ba-k  to  the 
middle  line,  and 
making  the  real  de- 
formity worse. 


Fig.  295.-  Extreme  distortion  of  thorax  consequent 
upon  lateral  curvature  of  the  spine.  The  section 
passed  through  the  articulation  of  the  second 
costal  cartilage  with  the  sternum  on  the  left  and 
the  seventh  dorsal  vertebra  on  the  right.  Tlie 
vertebra,  being  just  at  the  junction  of  the  two 
curvatures,  shows  very  little  rotation. 


are  thrown  out  from  one  vertebra  to  another,  as  in  rickets,  for  the  purpose 
of  support.  On  the  convex  side  the  ribs  diverge,  so  that  the  shoulder  is 
raised,  on  the  opposite  one  they  converge,  so  that  it  is  equally  depressed  ; 
and  the  structures  that  follow  the  course  of  the  spine,  such  for  example  as 
the  aorta,  become  strangely  twisted  into  an  S  shape. 

The  rotation  complicates  this  still  more  :  the  vertebrte  are  twisted  as  well. 
In  bad  cases  the  bodies  may  look  half  to  the  left  and  half  to  the  right,  instead 
of  all  straight  forwards  ;  and  in  the  lumbar  region  the  transverse  processes 
on  the  convex  side  may  project  so  directly  backwards  as  to  be  mistaken  for 
the  spines.  This  is  not  without  its  effect  upon  the  vertebra)  :  their  sym- 
metry is  entirely  lost ;  the  spine  and  the  transverse  process  on  the  convex 
side  are  twisted  toward  each  other ;  those  on  the  concave  side  apart.  The 
thorax  shows  the  deformity  even  more  conspicuously.    The  ribs  on  the 
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convex  side  diverge  and  project  backwards,  carrying  the  scapula  with  them ; 
then  they  bend  back  upon  themselves  so  sharply  that  the  true  antero-pos- 
terior  diameter  opposite  the  nipple  is  only  a  few  inches.  On  the  concave 
side  they  ran  forwards  in  the  opposite  direction,  with  scarcely  any  angle  at 
all,  so  that  the  sternum  is  carried  far  away  from  the  middle  line  towards  the 
concavity,  and  the  breast  on  that  side  is  thrust  as  prominently  forwards  as 
the  other  one  is  depressed.  In  extreme  cases  the  ribs  on  the  concave  side 
are  crushed  together,  while  those  on  the  other  grow  outwards  and  backwards 
farther  and  farther  until  their  angles  produce  a  lateral  hump  which  at  first 
sight  is  not  unlike  that  due  to  caries  (fig.  296.) 

The  effect  of  this  upon  the  thoracic  and  abdominal  viscera  is  most  serious. 
The  chest  is  crushed  down  from  above,  twisted  round,  and  fixed  in  such  a 
way  that,  even  when  synostosis  does  not  occur  between  the  ribs,  expansion 
is  out  of  the  question,  and  respiration  must  be  purely  diaphragmatic.  The 
ungs  are  displaced,  altered  in  shape,  and  unable  to  move  in  the  pleural 
cavity ;  the  heart  is  thrust  to  one  side  ;  the  aorta  is 
doubled  almost  upon  itself ;  and  the  liver  and  kidneys 
are  forced  altogether  out  of  position  ;  in  short,  there 
is  not  one  of  the  viscera  that  does  not  suffer  more  or 
less  severely. 

In  children,  especially  when  there  is  a  tendency  to 
rickets,  the  vertebrte  very  soon  become  altered  in 
shape  ;  and  then  the  deformity  is  practically  perma- 
nent, although  some  improvement  may  be  effected  if 
the  treatment  is  commenced  before  the  period  of 
sclerosis  and  condensation  sets  in.  When  the  disease 
does  not  commence  until  puberty,  the  bones  do  not 
suffer  so  soon,  and  if  only  reasonable  care  is  taken 
and  proper  treatment  carried  out  until  full  growth  is 
reached,  deformity  can  be  altogether  prevented.  It  is 
very  rare*  for  lateral  curvature  to  commence  after  one 
and  twenty,  although,  if  there  is  any  already  existing 
deformity,  it  is  not  uncommon  for  it  to  become  worse. 
Knock-knee  and  flat-foot  occur  under  the  same  conditions  as  lateral 
curvature  of  the  spine,  and  are  very  commonly  associated  with  it. 

Symptoms  and  diagnosis. — The  lateral  curvature  in  asymmetry  gives 
rise  to  no  inconvenience  (unless,  as  sometimes  happens  in  fractures,  the 
inequality  is  produced  suddenly  and  late  in  hfe) ;  and  if  the  muscles  are  well 
developed  it  has  no  tendency  to  become  worse.  It  is  the  result  of  compen- 
sation and  does  not  admit  of  correction. 

When  due  to  physical  weakness  its  first  commencement  very  rarely  re- 
ceives any  attention  ;  the  nature  of  the  complaint  is  not  suspected  until  the 
alteration  in  the  figure  (generally  the  growing  out  of  the  right  shoulder)  is 
distinct.  The  patient  may  have  been  in  the  habit  of  standing  on  one  leg  for 
some  time  past ;  or  of  stooping  with  the  head  poking  forwards,  the  shoulders 
rounded,  and  the  abdomen  projecting  ;  but  as  a  rule  this  is  the  first  thing  to 
cause  a  suspicion  that  there  is  anything  more  serious  than  simple  laziness.  . 

It  is  practically  confined  to  childhood  and  youth,  and  is  much  more 
common  in  girls  than  boys.  To  some  extent  this  is  due  to  the  very  great 
strain  upon  the  strength  at  puberty,  especially  as  this  is  often  accompanied 
by  a  period  of  rapid  growth  ;  but  there  is  no  question  that  it  is  largely  the 


Fig 


.  296.— Extreme 
scoliosis. 
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result  of  different  habits  and  modes  of  life,  and  especially  of  insufiicient  and 
improper  exercise,  not  enough  attention  being  paid  to  the  development  of 
the  muscular  system. 

Pain  is  unusual,  although  when  the  disease  is  advanced  it  may  be  very 
severe,  possibly  from  pressure  upon  the  intercostal  nerves.  Very  often  there 
is  a  weary  sense  of  aching  in  the  lumbar  region,  especially  of  an  evening 
and  after  exertion  ;  and  with  this  there  may  be  some  cutaneous  tenderness 
over  the  bony  prominences,  such  as  is  not  unfrequent  in  convalescents.  In 
most  cases,  however,  this  is  either  neglected  as  natural  in  coimection  with 
the  time  of  life,  or  is  stigmatised  as  growing  pain  ;  and  as  practically  there 
are  no  other  symptoms,  the  patient  is  regarded  as  simply  having  outgrown 
her  strength,  until,  suddenly,  the  want  of  symmetry  is  observed. 

Method  of  examination. — The  clothing  is  arranged  so  that  the  body 
above  the  iliac  crests  and  the  glutajal  cleft  can  be  inspected  from  all  sides. 
If,  from  the  height  of  the  crests,  there  is  any  reason  to  suspect  inequality  of 
the  lower  limbs,  this  must  be  investigated  first,  and  compensation  made  by 
placing  a  book  under  the  shorter  leg. 

At  first  the  patient  stands  upright  with  the  feet  together,  in  a  natural 
unconstrained  position.  If  the  muscles  are  rigid  and  contracted,  so  that 
the  attitude  is  stiff,  they  nearly  always  give  way  in  a  minute  or  two.  In  the 
meantime  the  tip  of  each  spinous  process  is  marked  with  an  aniline  pencil. 
In  an  ordinary  case,  with  the  dorsal  convexity  on  the  right,  the  scapula  on 
that  side  is  higher  and  more  prominent,  the  chest  fuller,  and  the  iliac  crest 
better  marked,  with  a  deep  depression  between  it  and  the  ribs  (fig.  293).  On 
the  left  the  outline  of  the  body  is  nearly  straight.  Seen  from  the  side,  the  head 
pokes  forwards,  the  thorax  is  flat,  half-concealed  by  the  shoulders,  and  the 
lower  part  of  the  abdomen  projects,  owing  to  the  antero-posterior  bend  which, 
when  the  muscles  are  weak,  nearly  always  complicates  the  lateral  one.  In 
front,  the  left  breast  stands  out  more  than  the  other,  and  the  asymmetry  of 
the  thorax  is  even  more  distinct. 

Next  the  patient  is  directed  to  stoop  forwards,  the  knees  being  kept 
straight,  the  head  bent  down,  and  the  arms  hanging  loosely  in  front.  This 
gives  an  idea  of  the  amount  of  rotation.  The  ribs  posteriorly  are  uncovered  ; 
and  the  projection  backwards  of  the  lower  part  of  the  chest  on  one  side,  and 
of  the  erector  spina?  in  the  lumbar  region  on  the  other,  is  brought  prominently 
into  view.  It  is  often  of  service  to  keep  a  record  of  this  position  by  mouldhig 
a  malleable  piece  of  lead  (as  suggested  by  Roth)  transversely  to  the  ribs, 
between  the  angles  of  the  scapulte,  and  taking  a  tracing  from  this  on  to  paper. 
If  the  deformity  is  conspicuous  a  second  may  be  taken  opposite  the  thnxl 
lumbar  spine. 

Afterwards  the  patient  is  directed  to  straighten  her  back  by  her  own 
unaided  efibrts  ;  and  if,  as  is  probable,  this  merely  results  in  increasing  the 
deformity,  an  attempt  must  be  made  by  manipulating  the  trunk  and  the 
limbs  to  see  how  far  it  is  possible  for  the  muscles  to  restore  the  symmetiy. 
In  cases  in  which  there  is  no  osseous  deformity  this  can  usually  be  done  by 
placing  the  patient  in  what  Roth  has  called  the  key-note  position,  with  the 
right  arm  directed  upwards  and  the  left  one  at  right  angles  to  the  trunk. 

The  prognosis  depends  chiefly  upon  the  state  of  the  vertebra\  If  tliey 
are  not  yet  affected,  the  patient  can  generally  be  cured,  if  she  will  take 
sufficient  trouble,  although  relapses  are  almost  sure  to  occur  from  time  to 
time  until  the  development  of  the  trunk  is  complete.    If,  on  the  other  hand. 
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osseoiis  deformity  is  already  present,  neither  rotation  nor  curvature  can  be 
corrected,  except  in  very  early  cases,  and  where  there  is  evidence  of  recent 
rickets  ;  all  that  can  be  done  is  to  prevent  them  becoming  worse. 

Treatment. — The  essential  point  is  to  strengthen  the  muscles  by 
regular  and  systematic  exercises  without  fatiguing  them. 

Good  food,  fresh  air,  iron,  cod-liver  oil,  and  tonics,  are  essential,  as 
patients  who  suffer  from  lateral  curvature  are  nearly  always  antemic  and 
often  clilorotic.  The  clothing  should  be  arranged  so  as  to  avoid  compression 
of  the  lower  part  of  the  thorax  ;  if  stays  are  worn  they  should  be  short  and 
there  should  be  a  ■  vertical  slip  of  elastic  on  each  side,  to  admit  of  easy 
expansion,  and  great  care  must  be  taken  to  avoid  injurious  habits,  which, 
if  they  have  not  caused  the  deformity,  have  at  least  made  it  worse, 
such  as  long  standing,  especially  standing  at  ease ;  sitting  obliquely  in  a 
cramped  position  when  writing,  without  a  proper  back-rest,  or  with  the  legs 
crossed  ;  and  stooping.  The  back  should  be  well  sponged  and  rubbed  every 
morning  ;  and  massage,  stroking  and  kneading  the  muscles  on  either  side  of 
the  spine,  and  galvanism,  should  be  applied  to  relieve  the  aching  and  sense 
of  fatigue  which  are  nearly  always  present  at  first  after  any  little  exertion, 

"Where  the  muscular  strength  is  good,  and  the  curvature  only  slight, 
general  exercises  may  be  prescribed,  especially  swimming,  balancing  a  light 
weight  upon  the  head,  swinging  by  the  hands,  and  the  use  of  a  light  pair  of 
dumb-bells.  Many  of  the  exercises  on  the  horizontal  bar  may  be  performed 
as  the  general  nutrition  improves  ;  but,  whatever  is  done,  the  patient  should 
.  always  stop  short  at  the  least  sensation  of  fatigue,  and  should  rest  upon  a 
properly  shaped  chair,  with  the  seat  horizontal,  a  foot-rest,  a  cushion 
arranged  to  fit  the  loins,  and  an  excavation  above  for  the  shoulders.  A 
similar  chair,  with  the  back  adjusted  so  that  the  angle  can  be  altered,  should 
be  used  for  all  purposes — meals,  playing  the  piano,  writing,  &c.  At  night, 
Barwell's  shng  (fig.  297)  is  sometimes  of  service. 

In  more  severe  cases,  in  which  the  strength  is  unequal  to  this,  much 
milder  exercises,  limited  to  special  groups  of  muscles,  must  be  prescribed : 
the  intrinsic  muscles  of  the  thorax  (deep  inspiration  and  expiration) ;  those 
of  the  head  and  neck ;  those  of  the  upper  extremity,  that  act  upon  the 
trunk ;  then  those  of  the  lower  (circumduction  of  the  shoulder  and  hip) ; 
the  erector  spinse ;  the  abdominal  group,  &c.,  being  worked  quietly  and 
slowly,  one  after  the  other,  a  certain  number  of  times  (depending  upon  the 
strength  of  the  patient),  first,  so  far  as  possible,  in  the  recumbent  position, 
then  erect.  The  same  precautions  as  to  fatigue  must  be  adopted  here  ;  and 
after  each  practice  the  muscles  of  the  back  should  be  well  rubbed  and 
sponged. 

As  Eoth  has  pointed  out,  it  is  essential  first  of  all  to  correct  the  antero- 
posterior curvature.  Afterwards,  when  the  muscles  have  regained  their 
power  oyer  this,  exercises  may  be  practised  in  the  key-note  position,  or  in 
that  which  tends  most  to  bring  the  spine  to  its  natural  shape.  Later  ones 
may  be  more  severe,  as,  for  example,  when  the  patient,  lying  prone  upon  a 
table  with  the  pelvis  and  legs  supported,  and  the  latter  fixed  (by  some  one 
sittnig  on  them),  raises  the  trunk  from  below  to  the  horizontal  position  and 
slowly  lowers  it  again. 

During  this  treatment  Roth  recommends  that  the  patient  should  stand 
frequently  in  front  of  a  looking-glass  with  the  eyes  closed,  and  straighten 
nerseit  up  until  she  beUeves  tba.f  hIip  ^a  sf.n  nrlino-  pre  ci  •  o-finfirallv  she  finds,  on 
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opening  her  eyes,  that  the  head  is  on  one  side,  and  one  shoulder  unduly 
aised.    By  degrees  the  muscular  sense,  which  requires  re-educating,  becomes 
much  improved  that  she  is  enabled  to  place  herself  in  a  better  position 
voluntarily,  and  at  once. 

Mechanical  supports  should  never  be  used  for  lateral  curvature  of  the 
spine  when  it  is  possible  to  avoid  them,  and  then  only  in  the  day  time,  not 
hen  the  patient  is  lying  down.  Where  there  is  paralysis  of  the  muscles 
the  back,  or  where,  as  I  have  seen  on  one  or  two  occasions,  lateral 
urvature  has  developed  rapidly  after  a  severe  strain  (some  of  the  muscles 
robably  being  ruptured  or  so  stretched  that,  for  the  time  at  least,  they 
ere  paralysed),  they  are  undoubtedly  beneficial  as  adjuncts,  only  they 
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Fig.  297— Barwell's  sling  for  correcting  tlie  rotation  in  the  recumbent  position. 

Qust  be  gradually  left  off  as  the  muscles  regani  their  power.  To  keep  them 
n  only  causes  atrophy.  In  advanced  cases,  in  which  the  deformity  is  so 
eat  as  to  resemble  angular  curvature  in  appearance,  and  the  muscles  are 
opelessly  wasted,  their  use  cannot  be  avoided ;  the  deformity  is  permanent, 
nd  it  is  only  possible  to  prevent  its  becoming  worse  by  supportnig  the 
unk.  Many  of  these  cases  suffer  very  severe  pain,  probably  from  pressure 
pon  the  intercostal  nerves,  and  only  experience  relief  when  wearing  some 
nd  of  mechanical  support. 


Inflammation  op  1'he  Spinal  Cord  and  Meninge}; 

Acute  Traumatic  MeuinijUis 

This  is  not  uncommon  after  wounds  that  involve  the  membranes,  or  after 
-mshot  injuries  of  the  vertebrfe  ;  the  former  are  nearly  always  punctured,  the 
tter  are  invariably  bruised,  so  that  there  is  everything  to  favour  septic  inflam- 
ation :  and  under  these  conditions  it  may  commence  in  the  membranes  them- 
Ives.  Much  more  rarely  it  is  met  with  after  injuries  that  are  not  compound, 
ch  as  sprains,  wrenches,  and  simple  fractures,  and  then  it  is  generally  due 

the  extension  from  surrounding  structures.  Periostitis  or  arthritis  breaks 
it  and  runs  on  to  suppuration  ;  or  an  abscess  forms  in  the  crushed  and 
•uised  tissue  around  the  theca  and  between  the  bones  ;  or  the  iniiammation 
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starts  outside  the  spiual  column  altogether,  and  spreads  into  it  along  the 
nerves  or  lymphatics,  or  more  directly  through  a  rupture  in  some  of  the  pos- 
terior ligaments. 

The  pathological  appearances  naturally  differ  to  a  certain  extent ;  some- 
times the  effusion  seems  to  be  limited,  but  more  frequently  the  pus  spreads 
down  the  whole  length  of  the  theca  and  involves  the  subdural  as  well  as 
the  subarachnoid  space.  In  extreme  cases  the  cord  is  injected  and  softened 
so  as  to  be  almost  diffluent ;  and  the  pia  mater  is  thickened  and  infiltrated 
with  lymph  which  spreads  along  the  veins  like  white  streaks  on  either 
side. 

It  may  begin  within  a  day  or  two  after  the  accident,  or  when  it  is  due 
to  gradual  extension  it  may  not  make  its  appearance  for  a  long  time.  As  a 
rule  there  is  a  rigor  or  shivering ;  the  temperature  rises  at  once,  and  may 
become  exceedingly  high  in  the  first  few  hours  ;  the  pulse  becomes  full  and 
rapid  ;  the  respiration  is  shallow  and  hurried ;  vomiting  is  not  infrequent ; 
and  delirium  and  other  signs  of  the  most  intense  fever  follow  very  soon. 
Reflex  action  is  at  first  exaggerated  ;  very  soon  it  begins  to  fail ;  voluntary 
power  is  impaired  almost  from  the  first.  There  is  the  most  intense  pain 
down  the  back,  often  spreading  round  the  trunk  as  the  roots  of  the  spinal 
nerves  become  involved  ;  hyperjEsthesia  is  almost  always  present,  and  some- 
times it  is  general,  so  that  the  weight  of  the  bed-clothes  on  any  part  of 
the  body  causes  agony ;  the  muscles  of  the  back  are  kept  perfectly  rigid ; 
often  there  is  opisthotonos,  the  back  of  the  head  boring  into  the  pillows  ; 
and  sometimes  there  are  violent  spasmodic  contractions  of  the  muscles  of  the 
limbs  and  even  general  epileptiform  convulsions.  As  a  rule  respiration  soon 
begins  to  fail,  owing  to  the,  cervical  portion  of  the  cord  becoming  involved, 
and  severe  cases  may  terminate  fatally  in  this  way  within  forty-eight  hours. 
If  the  patient  survives  longer,  very  rapid  muscular  wasting,  sloughing  bed- 
sores, cystitis  and  nephritis  are  not  uncommon. 

Myelitis 

Red  softening  is  present  above  the  seat  of  injury  in  all  cases  of  severe 
bruising  of  the  cord,  whether  compound  or  not  ;  and  especially  in  the  cervical 
and  upper  dorsal  regions  frequently  proves  the  immediate  cause  of  death  by 
extending  to  the  respiratory  centres.  The  vessels  in  the  cord  and  in  the  pia  ^ 
mater  dilate  ;  the  hyperemia  becomes  intense,  and  in  severe  cases  numerous 
small  ecchymoses  make  their  appearance  ;  the  nerve-cells  break  down ;  the 
medulla  pours  out  and  forms  the  so-called  myelin  drops  ;  and  the  neuroglia 
melts  away  as  the  exudation  pours  out  through  the  walls  of  the  vessels.  Iii 
some  cases  this  is  so  marked  that  actual  suppuration  occurs,  small  collec- 
tions of  pus  being  found  here  and  there,  especially  in  the  grey  substance,  - 
and  the  cord  itself  above  the  seat  of  injury  is  almost  destroyed. 

The  symptoms  are  rarely  so  intense  as  in  acute  suppurative  meningitis  ; 
there  may  be  a  rigor  at  the  commencement,  but  the  fever  is  not  so  high, 
nor  is  the  pain  so  severe.  On  the  other  hand,  the  functions  of  the  cord  are 
lost  much  sooner  ;  there  may  be  transient  hypera^sthesia,  or  the  sensation 
of  a  band  round  the  body,  but  it  lasts  a  very  short  time ;  voluntary  power 
fails  almost  from  the  first  ;  muscular  spasms  rarely  occur,  and  reflex  action,  | 
though  it  may  be  slightly  exaggerated  just  at  the  beginning,  is  soon  de-  |; 
stroyed.    Rapidly  ascending  paraplegia  is  the  most  marked  symptom.  i 

Acute  bed-sores,  sloushins  cvstitis.  and  other  forms  of  intense  inflam-  \ 
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mation  running  into  gangrene  are  especially  common  in  cases  of  myelitis, 
and  probably  are  in  a  certain  measure  caused  by  it. 

Chronic  Meningomyelitis 

Injuries  of  the  spinal  column  are  occasionally  followed  by  a  peculiarly 
insidious  form  of  inflammation  which  affects  both  cord  and  membranes.  It 
may  occur  after  any  accident,  no  matter  how  trivial,  but  it  seems  especially 
prone  to  follow  sprains  and  contusions  in  which  it  may  be  supposed  the 
ligaments  have  been  torn  or  blood  extravasated  into  the  canal.  There  is  no 
doubt  it  does  occur  after  railway  collisions,  perhaps  more  frequently  after 
them  than  after  any  other  form  of  accident,  though,  as  already  mentioned, 
many,  if  not  most,  of  the  cases  of  so-called  railway  spine  are  better  explained, 
in  part  by  the  injury  to  the  bones  and  ligaments,  in  part  by  the  nervous 
shock. 

The  symptoms,  especially  at  the  beginning,  are  very  ill-defined  :  generally 
it  is  impossible  to  fix  the  date  of  their  first  appearance  ;  it  may  be  a  few 
days,  it  may  be  a  few  months  after  the  accident,  and  they  are  hardly  ever 
the  same  ;  some  depend  upon  the  degeneration  of  the  cord,  others  upon 
the  thickening  of  the  membranes.  In '  most  cases  the  former  are  the  more 
definite  ;  there  is  no  fever,  the  movements  of  the  back  are  not  interfered 
with,  and  there  is  no  pain  on  pressure,  for  as  long  as  the  bones  and  ligaments 
are  intact  none  can  be  transmitted  to  the  interior  of  the  canal.  But  there 
is  very  soon  evidence  that  certain  portions  of  the  nervous  system  are  begin- 
ning to  lose  their  power  ;  rapid  wasting  perhaps  and  loss  of  strength  are 
noticed  in  a  particular  group  of  muscles,  and  it  is  found  that  their  electric 
reaction  is  no  longer  normal  ;  sometimes  this  remains  stationary  for  a 
period,  sometimes  it  extends  until  a  whole  limb  is  paralysed.  In  other  cases 
micturition  becomes  difficult,  or  defecation  involuntary  ;  sexual  power  may 
disappear,  or,  if  the  cervical  portion  of  the  cord  is  involved,  there  may  be 
persistent  vomiting  or  hiccough,  or  vision  may  be  impaired  from  interference 
with  the  accommodation.  Then  the  sensibility  of  the  skin  becomes  blunted, 
a  shght  degree  of  hypera^sthesia  may  be  present  for  a  time,  but  this  soon 
gives  way,  and  the  cutaneous  reflexes  fail.  One  portion  of  the  cord  after 
another  becomes  involved,  the  loss  of  power  becomes  more  and  more  general, 
and  gradually,  as  the  degeneration  extends,  the  muscles  of  respiration  become 
affected,  and  death  ensues  from  ascending  paraplegia,  or  the  patient  becomes 
so  weak  and  feeble  that  some  shght  accidental  disorder  soon  proves  fatal. 

If,  in  addition  to  this,  the  membranes  are  thickened  or  adherent  to  the 
cord,  there  are  other  symptoms  as  well.  The  roots  of  the  spinal  nerves  are 
affected  ;  there  is  pain  on  moving  or  twisting  the  back  ;  the  spme  is  held 
stiffly,  and  sometimes  there  is  a  certain  amount  of  muscular  spasm,  just  as 
when  the  hgaments  are  strained.  Frequently  there  is  a  sense  of  constric- 
tion, as  if  a  girdle  were  tied  round  the  body,  or  there  is  intense  pam  at  the 
periphery  or  along  the  course  of  certain  nerves  ;  formication,  tingling,  and 
numbness  are  not  uncommon,  and  in  a  few  instances  vasomotor  changes, 
alterations  in  the  temperature  of  certain  parts,  and  even  cutaneous  eruptions 
iiave  been  noticed.  In  the  worst  cases  other  parts  of  the  nervous  system 
.become  affected  as  well ;  the  movements  of  the  tongue,  for  example,  arc 
interfered  with  and  deglutition  and  articulation  impaired.  _  _ 

Treatment.— The  treatment  of  these  inflammatory  complications  is 
.'ery  unsatisfactory.    In  the  case  of  a  wound  means  must  be  taken  to  secure 
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primary  union,  or,  if  this  is  out  of  the  question,  to  prevent  septic  absorption 
by  efficient  drainage.  Where  the  skin  is  uninjured,  all  that  can  be  done  is  to 
rectify  any  deformity  that  is  present,  and  by  means  of  perfect  rest  maintained 
for  a  sufficient  length  of  time  keep  the  consecutive  hyperasmia  within  due 
bounds.  Leeches  and  cupping  may  be  tried  where  the  hyper sesthesia  is  very 
marked,  or  if  there  is  much  muscular  spasm,  but  care  must  be  taken  that  the 
punctures  do  not  become  the  starting-points  of  sores.  Ice  may  be  used  in  the 
same  way,  but  the  application  must  be  continuous.  Ergot,  belladonna,  and 
aconite  have  been  strongly  recommended,  and  small  frequently  repeated 
doses  of  calomel  have  been  given  for  the  same  reason  as  in  cerebral  inflam- 
mation, but  it  very  rarely  happens  that  any  distinct  benefit  can  be  traced  to 
their  use. 

In  chronic  cases,  most  reliance  must  be  placed  upon  iodide  of  potash  and 
mercury  (especially  the  bichloride)  in  small  doses,  kept  up  for  a  long  period. 
Even  when  there  is  no  suspicion  of  syphilis,  their  use  has  been  followed  by 
very  considerable  benefit.  Counter-irritation,  flying  blisters,  dry  cupping, 
stimulating  liniments,  and  even  the  actual  cautery  are  sometimes  of  assist- 
ance as  well.  So  long  as  there  are  any  symptoms  of  progressive  inflamma- 
tion, galvanism,  strychnia  and  tonics  should  be  avoided  ;  afterwards,  when 
this  has  subsided,  they  may  prove  of  service  in  restoring  the  nutrition. 

TUMOUKS  OP  THE  SpINAL  CoRD 

In  one  case  (Horsley  and  Cowers)  a  tumour  (myxoma)  was  successfully 
diagnosed  and  removed  from  the  spinal  cord.  .It  had  caused  complete  para- 
lysis of  the  lower  limbs  and  bladder,  and  ana3sthesia  up  to  the  ensiform 
cartilage,  with  severe  girdle  pain  in  the  region  of  the  sixth  and  seventh  inter- 
costal nerves,  especially  on  the  left  side.  At  the  ■  time  of  the  operation 
sensibility  was  absent  as  high  as  and  including  the  fifth  dorsal  nerve  on  the 
left  side  and  impaired  on  the  leyel  of  the  fourth. 

A  longitudinal  incision  was  made  down  the  centre  of  the  back;  the 
muscles  separated  from  the  lamina?  and  the  back  of  the  transverse  processes 
by  the  free  use  of  the  knife  ;  the  vertebral  aponeurosis  divided  transversely; 
the  spines  of  the  fourth,  fifth,  and  sixth  vertebrae  removed;  and  then  the 
laminffi  and  ligamenta  subflava.  The  dura  mater  was  then  sht  up,  and  as 
nothing  was  seen  the  spine  of  the  third  was  taken  away  too.  A  small  almond- 
shaped  growth  was  then  found  lying  upon  the  posterior  root  zone  of  the  left 
side,  involving  the  root  of  the  fourth  nerve  four  inches  above  the  level  of  the 
anjesthesia.  The  tumour,  with  the  nerve,  was  dissected  off  the  cord  ;  the 
margins  of  the  dura  mater  approximated ;  the  skin  and  the  muscles  sutured 
and  a  deep  drain  inserted.  The  patient  made  a  perfect  recovery  in  every 
way. 

The  dura  matral  sheath  of  the  cord  has  been  exposed  on  several  occasions 
m  removing  congenital  lipomata,  false  spina  bifida,  and  congenital  sacro- 
coccygeal tumours,  and  has  been  recognised  by  its  pulsation. 

Teephining  the  Spine 

This  operation  has  been  performed  for  injury,  compression  of  the  cord 
consequent  upon  caries,  for  the  removal  of  tumours  and  for  persistent  neu- 
ralgia.   With  regard  to  the  first  of  these,  there  are,  according  to  Thorburn. 
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sixty-one  cases  on  record,  of  which  one,  due  to  direct  violence,  was  a  complete 
success.  Of  the  remainder  there  are  only  seven  in  which  the  locality  of  the 
injury  is  known  and  in  which  there  was  a  bond  fide  improvement,  and  all 
these  were  in  the  lower  dorsal  or  lumbar  region.  Further,  in  six  of  these 
the  improvement  does  not  appear  to  have  been  traceable  to  the  cord,  but  to 
the  Cauda  equina ;  and  in  one  only  of  the  whole  sixty  is  there  anything 
like  satisfactory  evidence  of  recovery  of  any  part  of  the  spinal  cord  itself. 

According  to  the  same  authority  trephining  the  spine  has  been  performed 
thirteen  times  (on  twelve  patients)  for  compression  of  the  cord  consequent 
upon  caries  ;  and  in  seven  of  these  there  was  marked  relief,  directly  resulting 
from  the  operation.  In  one  case  the  phrenic  nerve  was  wounded,  causing 
death  ;  and  in  another  the  operation  is  stated  to  have  hastened  the  end  ;  the 
rest  were  not  benefited  or  injured  by  it.  Horsley's  is  the  only  case  in  which 
the  vertebral  canal  has  been  opened  and  the  dura  matral  sheath  slit  up  for 
the  removal  of  a  tumour  that  did  not  project  externally.  Abbe  of  New  York 
has  divided  both  roots  of  the  sixth  and  seventh  cervical  nerves  outside  the 
dura,  and  the  posterior  roots  of  the  seventh  and  eighth  inside,  for  inti  actable 
brachial  neuralgia  ;  but  whether  with  permanent  benefit  is  not  yet  known. 

No  special  directions  can  be  laid  down.  The  incision  should  be  in  the 
middle  line,  the  patient  being  supported  in  the  three-quarter  prone  position. 
The  periosteum,  with  the  muscles  covering  it,  should  be  detached  as  far  as 
may  be  required  from  the  spmes  and  lamina)  on  either  side,  partly  to  avoid 
haemorrhage,  which  is  free  and  difiicult  to  control,  partly  in  order  that  if  the 
bone  is  removed  a  firm  protection  may  be  left,  and  the  surface  of  the  lamina; 
deeply  grooved  with  a  saw.  The  section  is  completed  with  bone-forceps. 
The  subsequent  steps  depend  upon  the  nature  of  the  lesion :  granulation- 
tissue  has  been  scraped  away  until  the  surface  of  the  dura  mater,  apparently 
unaffected,  was  exposed;  dense  leathery  masses  of  thickened  inflammatory 
deposit  have  been  dissected  off  the  theca  ;  and  considerable  portions  of  the 
theca  itself  that  were  hopelessly  involved  have  been  excised  as  well.  In 
several  instances  in  which  this  operation  has  been  performed  for  pachy- 
meningitis, the  pulsation  of  the  cord  has  been  seen  to  commence  as  soon  as 
the  thickened  tissue  was  removed  ;  sensation  and  warmth  have  reappeared  in 
the  lower  limbs  within  twelve  hours,  and  voluntary  movement  within  a  few 
days. 
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CHAPTER  IX 

INJURIES  AND  DISEASES  OF  THE  EYE 

By  J.  Hutchinson,  jun.,  F.R.C.S. 

1.  The  Methods  of  examining  the  Eye.    Erkoes  of  Refeaction 

For  ophthalmic  work,  the  stiident  should  be  provided  with  the  following: —  ; 
a  refraction  ophthalmoscope  (of  which  there  are  many  varieties,  the  one 
designed  by  Mr.  Stanford  Morton  being  perhaps  the  best),  and  a  large 
convex  glass  lens  having  a  diameter  of  two  inches  and  a  focal  length  of  about 
three  inches.  In  addition  to  these,  for  estimating  refraction,  a  '  keratoscopy- 
niirror  '  is  useful,  and  a  pupillometer  should  be  added  to  the  ophthalmoscope 
case. 

By  '  oblique  illumination '  of  the  eye  is  meant  the  projection  of  light 
from  a  lamp  at  the  side  of  and  somewhat  in  front  of  the  patient's  head 
through  the  convex  lens  into  the  eye,  the  lens  being  held  at  about  its  focal 
distance  from  the  latter.  Oblique  illumination  is  especially  valuable  for 
detecting  opacities  or  '  nebulte  '  in  the  cornea,  foreign  bodies  on  the  latter, 
or  commencing  cataract. 

By  '  indirect  ophthalmoscopic  examination  '  is  understood  the  following : 
The  patient  is  seated  in  a  dark  room  with  a  light  behind  and  to  one  side  of 
his  head,  the  observer  uses  the  plane  mirror  of  the  ophthalmoscope  at  a 
distance  of  about  eighteen  inohes,  and  reflects  the  light  into  the  pupil  of  the 
patient's  eye,  then  interposing  the  convex  lens  held  in  the  left  hand  at  rather 
less  than  its  focal  distance  from  the  latter.  The  patient  is  directed  to  look 
at  the  observer's  right  ear  if  the  right  eye  is  being  examined,  at  the  left 
ear  if  the  left  eye  is  under  observation.  By  this  means  an  inverted  image 
is  obtained  of  the  optic  disc,  and  the  whole  fundus  can  be  explored  by 
making  the  patient  look  upwards,  downwards,  and  to  either  side.  It 
must  be  remembered  that  the  image  obtained  is  an  inverted  one,  and  hence, 
for  instance,  a  hfemorrhage  seen  apparently  above  the  disc  is  really  situated 
below  it. 

In  the  '  direct  method '   of  examination,  on  the  contrary,  the  image 
obtained  is  not  inverted.    The  oblique  mirror  of  the  ophthalmoscope  is  used, 
the  light  being  as  near  as  convenient  to  the  patient's  ear.    The  surgeon,  J 
using  his  right  eye  when  examining  the  patient's  right  one  and  vice  versd,  ^ 
approaches  his  eye  and  instrument  until  the  latter  is  just  in  front  of  the  ; 
cornea,  whilst  reflecting  the  hght  steadily  into  the  pupil.    If  the  patient  . 
looks  straight  forward,  the  optic  disc  will  be  seen,  if  straight  at  the  observer, 
the  region  of  the  macula  or  yellow  spot  can  be  explored,  &c.    Since  reflect- 
ing the  rays  on  to  the  latter  region  produces  reflex  contraction  of  the  pupil, 
it  is  a  great  convenience  if  the  contractor  pupillae  be  paralysed  by  homatro- 
pine.    In  estimating  refraction,  too,  the  previous  use  of  this  drug  is  often , 
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necessary,  especially  in  young  subjects  and  in  those  with  hypermetropia  or 
'long  sight.'  An  aqueous  solution  of  homatropine  hydrobromate  ("our 
grains  to  the  ounce)  is  employed,  two  or  three  drops  being  applied  within 
the  conjunctival  sac  every  ten  minutes.  After  this  has  been  repeated  three 
or  four  times,  practically  complete  paralysis  of  the  ciliary  muscle  and  con- 
tractor pupill:!?  is  obtained,  both  muscles  recovering  within  twenty-four 
hours.  For  ophthalmoscopic  use,  homatropine  has  largely  displaced  atropine, 
since  the  paralytic  effects  of  the  latter  often  persist  for  nearly  a  week. 
[Further,  if  atropine  be  used  in  patients  of  advanced  age,  there  is  a  certain 
bisk  of  causing  glaucoma. 

The  student  should  practise  the  use  of  both  direct  and  indirect  ophthal- 
poscopic  examination,  since  both  are  indispensable.  We  may  now  briefly 
notice  the  methods  of  detecting  and  estimating  errors  of  refraction  by  the 
bphthalmoscope. 

I  In  liypermetropia,  otherwise  known  as  long  sight,  the  eye  is  shorter  than 
lisual,  and  if  the  ciliary  muscle  be  at  rest,  parallel  rays  are  brought  to  a 
locus  behind  the  retina.  Eays  proceeding  from  an  object  at  a  distance  of 
Iwenty  feet  or  six  metres  may  be  regarded  as  parallel  ones.  Hence  a  hyper- 
Inetropic  eye,  if  the  ciliary  muscle  be  for  .the  time  not  in  action,  has  a  certain 
limount  of  defect  in  distant  vision,  a  defect  which  the  patient  can  overcome 
|)y  contracting  his  ciliary  muscle,  rendering  the  lens  more  convex,  and  thus 
Iringing  the  rays  to  a  focus  on  the  retina.  Eays  proceeding  from  a  near 
Ibject,  e.g.  the  type  of  a  book,  can  also  be  brought  to  a  focus  on  the  retina 
■nth  extra  use  of  the  ciliary  muscle,  and  it  is  in  near  vision  that  the  hyper- 
laetrope  nearly  always  notices  his  defect,  the  strain  upon  the  accommodation 
lausing  aching  in  the  eyes  or  head. 

I  Hypermetropia  may  be  detected  by  the  surgeon  by  the  following  means  : — 
I  1.  In  using  the  indirect  method,  if  the  image  of  the  disc  be  obtained  and 
■hen  the  surgeon  gradually  witlidraw  his  mirror  and  lens  whilst  keeping  the 
lisc  in  view,  the  size  of  the  image  will  be  noticed  to  decrease. 
I  2.  If  the  direct  method  be  employed,  as  the  observer  approaches  the 
latient  whilst  reflecting  the  light  into  his  eye,  an  image  of  the  retinal  vessels 
fill  be  obtained  at  a  distance  of  some  inches  from  the  eye.  This  image  will 
Ippear  to  move  (from  side  to  side  or  vertically)  in  the  same  direction  as  the 
jbserver's  eye.  The  distance  at  which  the  vessels  can  be  distinguished 
liries  with  the  degree  of  hypermetropia. 

I  3.  The  observer  uses  the  keratoscopy  mirror  (or  the  plane  one  in  his 
rhthalmoscope)  at  a  distance  of  at  least  one  metre,  and  reflects  the  light 
lorn  the  lamp  placed  above  and  behind  the  patient's  head  into  his  cornea, 
laking  a  shadow  pass  across  the  latter  by  inclining  the  mirror.  If  the 
liadow  passes  across  the  cornea' in  the  direction  opposite  to  the  one  followed 

V  the  mirror,  the  eye  examined  is  either  hypermetropic  or  emmetropic  (of 
Irmal  refraction).    The  test  being  repealed  with  a  lens'  of  +  1  D  (40") 

I  '  The  unit  of  the  Dioptric  System,  which  is  now  universally  employed,  is  a  lens  of 
lout  40  English  inches  focal  length,  +  2  D  signifies  a  convex  lens  of  =  20"  focal 
ligth,-5D  a  concave  lens  of  to  =  8"  focal  distance,  &c.  To  convert  the  French  into  thfi 
liglish  system,  divide  the  number  of  dioptresnito  40.  The  standard  of  normal  acuteness 
I  vision  is  represented  by  g,  i.e.,  letters  which  subtend  an  angle  of  '>°  at  the  distance  of  G 
itres  (about  20  feet)  are ''used  and  can  be  read  at  this  distance.    V=  {'r.  implies  that 

Y  patient  can  only  read  at  6  metres  type  which  subtends  this  angle  and  should  be  read 
1 12  metres  distance,  &c. 
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focal  length  immediately  in  front  of  the  patient's  eye,  if  the  lattei*  be  emme- 
tropic there  will  be  no  moving  shadow.  If  hypermeti'opic,  lenses  of  increasing 
strength  are  used  until  the  shadow-movement  ceases,  when  the  deduction  of 
about  1 D  from  the  lens  required  to  eifect  this  will  give  the  amount  of 
hypermetropia. 

4.  By  using  the  direct  method  the  details  of  the  disc  can  be  clearly  seen 
in  a  hypermetropic  eye  when  +  glasses  are  used  in  the  ophthalmoscope. 
The  highest  lens  with  which  the  smaller  vessels  can  be  distinctly  seen 
represents  the  total  amount  of  hypermetropia.  The  observer's  eye  in  this 
test  must  be  brought  close  to  the  patient's. 

It  must  be  remembered  that  these  methods  of  estimating  the  amount  of 
hypermetropia  are  only  available  if  the  patient  be  relaxing  his  accommo- 
dation, and  most  easily  if  the  ciliary  muscle  be  temporarily  paralysed  by 
homatropine  or  atropine. 

In  myopia  or  short-sight  precisely  the  same  tests  are  employed  :  in  (1) 
the  size  of  the  image  increases  as  the  lens  and  ophthalmoscope  are  with- 
drawn ;  in  (2)  the  image  moves  in  the  opposite  direction  to  the  observer's 
head  ;  in  (3)  the  shadow  moves  across  in  the  cornea  in  the  same  direction 
as  the  mirror  is  tilted ;  and  in  (4)  the  details  of  the  disc  cannot  be  clearly 
defined  unless  a  —  lens  equal  to  the  amount  of  the  patient's  myopia  is  used 
in  the  ophthalmoscope. 

A  myopic  eye  is  one  in  which  the  length  of  the  globe  is  greater  than 
normal,  and  therefore  parallel  rays  passing  through  the  cornea  are  brought 
to  a  focus  in  front  of  the  retina.  Hypermetropia  is  a  congenital  condition, 
does  not  tend  to  increase  as  age  advances,  but,  on  the  other  hand,  occasionally 
becomes  less.  Myopia  usually  comes  onVhen  the  eyes  begin  to  be  used  much 
for  near  vision — i.e.  at  school  or  during  early  adult  life — and  tends  to  increase 
with  more  or  less  rapidity.  Overwork  of  the  eyes  (especially  in  a  bad  light), 
the  habit  of  stooping  and  bringing  the  book,  &c.,  very  near  to  the  eyes,  and 
reading  small  or  bad  print,  favQur  the  progress  of  myopia.  Twelve  inches 
is  about  the  best  distance  for  near  vision,  and  if  the  amount  of  myopia  be 
so  great  as  to  compel  the  patient  to  hold  his  books,  &c.,  nearer  than 
this,  concave  glasses  should  be  given  of  a  sufficient  strength  to  enable 
him  to  read  comfortably  at  about  this  distance.  For  good  distant  vision 
a  myopic  patient  may  be  ordered  the  full  correcting  glasses,  and  if  these 
do  not  exceed  — 4D  or  —  5D,  they  may  be  used  for  both  near  and  distant 
vision. 

A  hypermetropic  patient  has  no  difficulty  in  distant  vision  as  a  rule,  but 
the  extra  strain  thrown  upon  his  ciliary  muscle  in  near  work  tends  to 
produce  pain  in  the  eyes  and  headache  (especially  frontal),  and  these 
symptoms  may  be  entirely  relieved  by  ordering  the  full  correction  to  be  worn 
for  near  vision. 

Complications  of  liyjiermetropia  and  myopia. — The  chief  complication 
of  hypermetropia  is  convergent  strabismus,  the  form  of  squint  most  often 
met  with  in  practice.  In  this,  whilst  one  eye  is  directed  upon  a  near  object, 
the  axis  of  the  other  passes  to  its  inner  side  {i.e.  between  the  object  and 
the  non-squinting  eye).  Generally  the  squint  affects  the  same  eye  always; 
it  is  then  said  to  be  constant,  and  the  vision  of  the  affected  eye  is  often 
defective  [e.g.  ^^).  The  image  is  mentally  ignored,  and  hence  the  patient 
does  not  complain  of  double  vision.  Convergent  strabismus  comes  on  in 
childhood,  and  if  the  case  is  seen  early  and  the  squint  be  not  of  very  high  i 


EXAMINATION  OF  THE  EYE 


817 


legree,  it  can  be  cured  by  the  continuous  use  of  fully  correcting  glasses  {i.e. 
hose  equal  to  the  total  amount  of  hypermetropia  found).  It  must  not, 
lowever,  be  expected  that  vision  will  much  improve  in  the  defective  eye, 
hough  it  is  well  to  advise  the  patient  to  practise  this  eye  by  covering  the 
ither  from  time  to  time.  If  the  squint  be  alternating  (that  is,  if  first  one 
ye  squint  and  then  the  other)  vision  is  usually  good  in  both. 

If  the  strabismus  has  existed  for  some  years,  or  if  it  be  of  high  degree 
20°-30°),  probably  a  tenotomy  of  one  internal  rectus  muscle  will  be  required, 
n  most  cases  it  is  advisable  to  give  the  correcting  glasses  a  trial  for  some 
nonths,  and  then  to  perform  the  tenotomy  if  the  squint  is  still  present, 
)rdering  the  patient  to  continue  their  use  after  the  operation. 

There  are  several  comphcations  of  myopia,  especially  if  it  tends  steadily 
0  increase.  Perhaps  the  most  frequent  is  the  occurrence  of  floating  speclis 
muscfe  volitantes)  seen  before  the  eye,  and  due  in  some  cases  to  actual 
)pacities  in  the  vitreous,  though  often  none  can  be  detected. 

Hemorrhages  into  the  vitreous  or  retina,  detachment  of  the  latter  from 
he  choroid,  and  atrophic  patches  in  the  region  of  the  yellow  spot  (choroiditis 
aosterior)  are  serious  and  not  uncommon  results  of  progressive  myopia. 

Owing  to  the  strain  put  upon  the  internal  recti,  divergent  strabismus  may 
some  on,  and  give  rise  to  double  vision.  Besides  ordering  suitable  glasses 
"or  a  myopic  patient,  the  surgeon  should  caution  him  against  too  prolonged 
mr]i  with  the  eyes,  and  should  insist  upon  the  light  used  in  the  evening 
3eing  steady,  of  good  quality,  and  so  placed  that  the  glare  may  not  come 
ipon  the  eyes  themselves.  Tonics  also  may  be  of  use,  and  means  should  be 
iaken  to  prevent  stooping  at  the  work,  and  books  with  very  small  or  bad  type 
ihould  be  avoided.  If  divergent  strabismus  is  present,  it  may  be  treated  by 
livision  of  one  or  both  external  recti,  or  by  advancement  of  one  internal 
'actus. 

A  very  constant  ophthalmosopic  feature  of  high  myopia  is  the  formation 
3f  a  whitish  crescent  at  the  outer  side  of  the  disc,  due  to  the  exposure  of  the 
sclerotic  by  the  shifting  of  the  choroidal  edge  (this  is  known  as  a  posterior 
"itaphyloma). 

In  both  simple  hypermetropia  and  myopia  parallel  rays  are  brovight  to  a 
pcus  either  behind  or  in  front  of  the  retina  when  the  accommodation  is  at 
est.  But  sometimes  one  meridian  of  the  cornea  or  lens  is  more  curved  than 
mother,  and  in  such  a  case  the  rays  passing  through  the  two  meridia  are 
'orought  to  different  foci.  Such  a  condition  is  termed  astigmatism.  K  the 
wo  meridia  are  at  right  angles  to  each  other,  as  is  usual,  the  astigmatism  is 
aid  to  be  regular,  and  can  be  corrected  by  suitable  cylindricaUenses.  If, 
'U  the  other  hand,  one  small  part  of  the  cornea  is  more  refractive  than  the 
est  (as  in  conical  cornea  or  after  ulceration)  the  astigmatism  is  said  to  be 
n-egular,  and  cannot  be  benefited  by  glasses. 

As  a  rule,  in  regular  astigmatism  the  vertical  meridian  of  the  cornea  is 
aore  refractive  than  the  horizontal  :  if  both  are  myopic,  the  case  is  said  to  be 
ne  of  compound  myopic  astigmatism,  &c. ;  if  one  meridian  is  myopic  and 
be  other  hypermetropic,  the  term  mixed  astigmatism  is  used.  Often  the 
■leridia  are  not  vertical  and  horizontal,  but  placed  obliquely,  whilst  still  at 
ight  angles  to  each  other.  Then  the  exact  obliquity  has  to  be  carefully 
scertained,  and  for  determining  this  keratoscopy  is  invaluable,  its  result 
eing  always  confirmed  by  trial  with  cylindrical  glasses  in  distant  vision. 
Regular  astigmatism  is,  as  a  rule,  congenital.    Low  degrees  are  very 
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common  and  may  give  little  or  no  trouble ;  occasionally  it  is  left  after 
extraction  of  cataract  or  iridectomy,  owing  to  traction  on  the  cornea  by  the 
scar  of  the  operation  wound. 

Apart  from  the  errors  of  refraction  we  have  briefly  noticed,  we  have  to 
consider  weakness  of  sight  due  to  muscular  failure  and  to  senile  changes  in 
the  eye.  The  power  of  accommodation  for  near  objects  depends  on  two 
factors — the  strength  of  the  ciliary  muscle  and  the  elasticity  of  the  lens  ; 
and  it  steadily  decreases  from  childhood  to  old  age.  It  may  be  represented 
by  the  highest  concave  lens  which  can  be  overcome  by  contraction  of  the 
ciliary  muscle — thus,  for  instance,  a  patient  with  normal  vision  at  the  age  of 
15  can  overcome  a  lens  of  — 12D  (i.e.  can  read  f  still  by  an  effort  when 
this  lens  is  placed  before  his  eye).  The  '  near  point '  (the  shortest  distance 
from  the  eye  at  which  it  is  possible  to  read  IJ.)  will  be  represented  by  40 
divided  by  12  or  3^  inches.  At  45  years  the  accommodation  is  only  4'5D 
and  the  near  point  9".  It  is  about  this  age  that  it  becomes  necessary  to 
assist  the  accommodation  with  convex  lenses  for  near  vision,  and  the  follow- 
ing table  indicates  the  requisite  correction  iox  presbyopia  or  '  old  sight.' 


Glass  required  for  reading 

Glass  required  for  reading 

Age 

at  about  12",  &c. 

Age 

at  about  12",  &c. 

45  . 

.  +1D 

65  . 

.  +4-5D 

50  . 

.  +2D 

70  . 

,  +5-5D 

55  . 

.  +3D 

75  . 

.  +6D 

60  . 

.  +4D 

The  onset  of  presbyopia  is  delayed  by  myopia,  hastened  by  hyper- 
metropia  ;  thus,  a  patient  with  myopia  of  —  4D  may  not  require  glasses  for 
reading  until  the  age  of  60 ;  a  patient  with  +  2D  of  hypermetropia  will  need 
about  +  3D  for  reading  at  45  years,  &c. 

In  early  life  the  ciliary  muscle  may  be  temporarily  weakened  from  various 
causes — diphtheria,  prolonged  suckling  in  women,  &c.  Difficulty  in  near 
vision  and  aching  of  the  eyes  may  also  depend  upon  strain  of  the  internal 
recti  muscles  from  over-work,  and  in  a  few  cases  prisms  are  of  service.  As  a 
rule  these  cases  of  '  asthenopia '  are  best  treated  by  tonics,  rest  of  the  eyes, 
out-door  exercise,  and  other  measures  to  improve  the  general  health  of  the 
patient. 


Section  I. — Injuries 

1.  Burns  and  Scalds 

In  cases  of  simple  burns  of  the  face  the  eye-lashes  are  often  temporarily  de- 
stroyed, and  muco-purulent  conjunctivitis  is  not  infrequently  observed.  The 
extreme  sensibihty  of  the  cornea  and  conjunctiva  render  the  slightest  burn  or 
scald  of  tuese  parts  very  painful,  and  continuous  cold  applications  (iced  water 
or  boracic  solution)  and  pure  cocaine  used  with  vaseline  are  very  useful  in 
relieving  the  pain.  As  soon  after  the  accident  as  possible  it  should  beascer- 
tamed  whether  the  cornea  has  been  damaged,  for  the  prognosis  as  regards 
vision^ will  depend  chiefly  upon  this  point.    If  a  whitish  opacity  is  seen  a 
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^ery  guarded  prognosis  should  be  given,  since  it  rarely  clears  off  complel.ly 
md  in  some  eases  the  whole  cornea  may  slough.   If  the  ocular  or  palpebmf 
^jmrctiva  be  much  burnt,  adhesion  of  the  two  (symblepharon  ifveiy 
Ik  lyto  take  place-and  during  the  healing  process  this  adhesion  should 
)e  hmi  ed  as  far  as  possible  by  the  frequent  insertion  of  boracic  acid  o  ntme,  t 
-r  vasehne     Scalds  from  quicklime,  sulphuric  acM,  caustic  potash,     To  la 
CO   are  not  mfi;equent,  and  in  their  treatment  a  weak  neutralising  solution 
acid  or  alkalme)  should  be  freely  syringed  between  the  lids.    Any  particles 
Ihme  or  mortar,  &c.,  which  may  have  got  into  the  palpebral  sacs  should  be 
emoved  by  synngmg,  the  use  of  forceps,  &c.,  and  in  severe  cases  (especially 
Q  children)  It  is  best  to  give  an  anaesthetic  in  order  to  effect  this  thoroughly 
Lead  lotion  should  not  be  used  in  these  cases,  for  fear  of  a  lead  deposit  on 
ae  cornea, 

2.  Foreign  Bodies 
^_  The  removal  of  foreign  bodies  from  the  corneal  surface  is  described  under 
iseases  of  the  Cornea  ;  sometimes  a  piece  of  iron  is  driven  right  through  into 
le  anterior  chamber,  the  lens  or  the  vitreous.  In  such  cases  its  removal  hag 
een  frequently  accomplished  by  the  use  of  the  fine-pointed  electro-magnet 
itroduced  through  the  original  wound  or  a  fresh  one  made  with  a  narrow 
eratome.    The  '  cannula-forceps  '  is  also  of  use  if  the  foreign  body  is  not  of 
on  and  can  be  readily  seen.  Traumatic  cataract  is  certain  to  result  if  the  lens- 
ipsule  is  wounded  by  a  foreign  body— it  should  be  treated  by  continuous 
'W  apphcations  and  the  frequent  use  of  atropine  for  a  few  days.    The  lens 
veils  up,  becomes  milky-white  and  generally  protrudes  into  the  anterior 
!ianiber.    So  long  as  the  tension  of  the  globe  remains  normal  no  other 
eatment  is  needed  than  that  mentioned  ;  but  if  it  is  distinctly  raised  and 
'ere  is  marked  pain  and  congestion,  it  may  become  necessary  to  incise  the 
snphery  of  the  cornea  with  a  narrow  keratome  and  let  out  the  soft  opaque 
after  with  a  curette  introduced  into  the  little  wound  thus  made.  Atropine 
id  ice  should  be  again  employed  after  the  operation. 

Although  a  foreign  body  may  remain  embedded  for  long  in  the  vitreous, 
lerotic,  &c.,  without  giving  trouble,  as  a  general  rule  an  eye  with  such  an 
|ury  retains  but  little  sight,  and  is  to  a  certain  extent  liable  to  set  up  sym- 
fhetic  ophthalmia  in  the  other  one.  Severe  inflammation  or  suppuration 
the  injured  eye  may  result  from  the  introduction  of  septic  matter  with  the 
eign  body,  and  in  this  case  excision  of  the  globe  should  be  performed, 
tte  same  rule  holds  good  if  there  is  reason  for  believing  that  the  eye 
though  quiet)  contains  a  foreign  body  and  has  permanently  lost  all  useful 
Bual  power. 

3.  Wounds 

Abrasions  of  the  corneal  surface  produce  much  pain  and  photophobia,  and 
elderly  people  may  be  the  starting-point  of  hypopyon,  iritis,  or  serpiginous' 
'eration.  Continuous  warm  boracic  fomentations,  the  use  of  cocaine  and 
there  is  any  suspicion  of  iritis)  of  atropine,  form  the  suitable  treatment. 

Perforating  wounds  of  the  cornea  are  very  hable  to  be  attended  by  pro- 
'se  of  the  iris,  which  follows  the  escape  of  the  aqueous  humour.  Cocaine 
^mg  been  used  (in  certain  cases  general  ana-sthesia  is  better),  an  attempt 
)uld  be  made  to  reduce  the  prolapsing  part  with  a  small  curette  or  caout- 
3uc  spatula  ;  but  if  this  fails  the  protruding  part  of  the  iris  should  be  gently 
wn  forwards  with  J3ne  forceps  and  snipped  off  with  scissors.  Either 
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Fig.  298.— Prolapse  of  in- 
flamed iris  through  a  wound 
of  the  cornea,  a,  cornea ; 
6,  prolapsing  x^art  of  c,  the 
iris  ;  cl,  ciliary  region. 


eserine  or  atropine  should  subsequently  be  used  for  some  days,  so  as  to 
draw  the  rest  of  the  iris  away  from  the  wound :  eserine  if  the  latter  is  in 
the  periphery  of  the  cornea,  atropine  if  it  is  central  or  if  there  is  fear  of 
iritis. 

Any  woimd  of  the  sclero-corneal  junction  or  involving  the  structures  im- 
mediately in  front  of  or  behind  this  spot,  is  dangerous,  owing  to  the  risk  of 

sympathetic  ophthalmia.  This  disease  consists 
essentially  in  an  irido-cyclitis  of  the  non-injured 
eye,  coming  on  usually  within  a  few  weeks  (but 
sometimes  many  months  or  even  years)  after 
the  date  of  injury.  Sometimes  it  takes  the  form 
of  serous  iritis  with  dotted  opacities  on  the  back  of 
the  cornea,  sometimes  optic  neuritis  develops. 
But  the  usual  form  consists  in  iritis  leading  to 
tough  adhesions  and  secondary  cataract,  and 
tending  slowly  to  completely  destroy  the  sight. 
What  is  the  explanation  of  this  disease,  whether 
some  infective  material  is  conveyed  into  the  circu- 
lation  from  the  injured  and  inflamed  eye  and  lodges 
in  the  other  one,  or  whether  the  inflammation 
travels  along  the  optic  or  ciliary  nerves,  remains 
doubtful.  The  important  fact  to  remember  is  that 
(with  rare  exceptions)  sympathetic  ophthalmia  is 
due  to  a  wound  involving  the  ciliary  region,  es- 
pecially if  it  inflames  ;  and  hence  immunity  from 
the  disease  is  worth  procuring  at  the  expense  of  excision  of  the  injured  eye, 
if  the  latter  retain  little  or  no  vision ;  for  removal  of  the  exciting  eye  after 
sympathetic  ophthalmia  has  come  on  is  useless. 

The  treatment  in  the  latter  case  consists  mainly  in  using  atropine, 
counter-irritation  to  the  temple  and  protecting  the  eyes  from  Hght.  Mercury, 
qumine  and  belladonna  given  in  full  doses  have  each  their  advocates. 

Occasionally  a  free  iridectomy,  performed  after  the  acute  stage  has  passed 
off,  is  useful. 

Sympathetic  irritation  is  a  less  severe  complication  of  wounds  of  the  eye, 
though  sometimes  it  passes  on  to  true  ophthalmia.  Its  symptoms  are  at- 
tacks of  congestion  and  watering  of  the  non-injured  eye,  failure  of  accommo- 
dation, irritabiUty  on  exposure  to  light,  &c.  In  such  a  case  it  is  best  to  excise 
the  injured  eye. 

4.  Contusion  or  Concussion  Injuries 

In  most  cases  of  '  black-eye  '  the  globe  itself  escapes  injury ;  the  best  way 
of  obtammg  absorption  of  the  extravasation  consists  in  using  warm  fomenta- 
tions after  the  first  twenty-four  hours  (during  which  cold  should  have  been' 
applied).    The  following  may  result  from  blows  involving  the  eye  itself. 

1.  Traumatic  mydriasis— i.e.  fixed  dilatation  of  the  pupil  with  more  or 
less  failpre  of  accommodation.  It  is  a  singular  fact  that  this  mydriasis  may 
persist  for  many  years,  or  may  disappear  in  a  few  days. 

2  HcBmorrhage  into  the  anterior  chamber  is  of  slight  importance,  since  the 
blood  is  rapidly  absorbed  under  belladonna  fomentations.  Hc-emorrhage  into, 
tne  vitreous  is  much  more  serious,  and  generally  affects  the  vision  permanently.; 
It  must  be  suspected  to  have  occurred  after  an  injury,  when  (the  lens  andj 
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Drnea  being  clear)  no  reflex  can  be  obtained  from  the  back  of  the  eye  on 
phthalmoscopic  examination.  Sometimes  the  floating  clots  can  be  detected 
y  oblique  illumination. 

8.  Dislocation  of  the  lens  may  be  either  into  the  anterior  chamber  or 
nore  commonly)  into  the  vitreous  ;  a  very  slight  displacement  is  of  serious 
nport  as  regards  vision.  It  may  be  suspected  from  tremor  of  the  iris  on 
adden  movement  of  the  eye,  and  from  bulging  of  the  iris  at  one  part  and 
jcession  at  another.  If  the  pupil  be  dilated  the  edges  of  the  lens  can  usu- 
ily  be  detected  as  a  dark  curved  line  if  it  be  dislocated.  Cataract  and  glau- 
Dma  are  both  liable  to  ensue,  and  in  some  cases  the  displaced  lens  causes 
itis,  or  shrinks  up  or  calcifies.  Any  treatment  but  excision  of  the  eye  is  as 
rule  useless. 

4.  B'Upture  of  the  globe. — This  usually  occurs  at  or  towards  the  ciliary 
jgion  vs'here  the  sclerotic  is  thinnest,  and  calls  for  excision  in  most  cases, 
loth  lens  and  iris  have,  however,  been  completely  extruded  through  a  rupture 
nd  the  eye  has  retained  some  vision. 

5.  Detachment  of  part  of  the  iris  from  Us  ciliary  origin, — This  is  known 
s  '  coredialysis,'  and  may  not  be  limited  to  one  point. 

6.  Rupture  of  choroid  or  retina,  generally  recognisable  with  the  ophthal- 
loscope  as  linear  bands  of  white  with  pigmented  borders.  Its  effect  upon 
ision  will  depend  upon  whether  the  rupture  involves  the  yellow-spot  region 
r  not.  Detachment  of  the  retina  may  also  result  in  myopic  eyes  from  very 
light  contusions  ;  it  is  recognised  with  the  ophthalmoscope  as  a  white  mass 
ulging  into  the  vitreous,  often  furrowed  on  its  surface  and  with  the  retinal 
essels  running  over  it.  If  limited  to  one  segment  of  the  retina  vision  may 
e  impaired  only  in  the  corresponding  part  of  the  field,  but  not  infrequently 
ight  is  completely  lost. 

7.  A  peculiar  form  of  rctino-choroiditis,  in  which  there  is  both  atrophy 
nd  pigmentation,  is  liable  to  come  on  within  a  few  weeks  of  concussion  of 
tie  globe.  It  may  be  Hmited  to  the  yellow-spot  region  or  may  be  generally 
iffused,  sight  being  impaired  to  a  corresponding  extent.  The  possibility 
f  this  should  be  borne  in  mind  in  giving  a  prognosis  as  regards  vision  after 

blow  on  the  eye. 

8.  Concussion  cataract  is  described  under  Diseases  of  the  Lens  (see 
age  831). 


Sectio]^^  II. — Diseases 

DISEASES  OF  THE  CONJUNCTIVA 

-HE  chief  of  these  are:  (1)  catarrhal  or  muco-purulent  ophthalmia; 
2)  purulent  ophthalmia ;  (3)  granular  conjunctivitis  ;  and  (-1)  chronic  con- 
Lmctivitis  without  granulations. 

1.  CaTAEKHAL  OrHTHALMIA 

An  acute  form  of  conjunctivitis,  attended  with  more  or  less  discharge  of 
lucus  or  muco-pus,  occurring  at  all  ages,  but  especially  in  children  and 
oung  adults,  and  decidedly  contagious.    The  cause  is  often  doubtful :  ex- 
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posure  to  drauglit  is  sometimes  assigned;  tlie  subjects  have  not  uncommonly 
recently  recovered  from  measles  or  scarlet  fever  (especially  the  former) ; 
while  sometimes  it  runs  through  all  the  members  of  a  family  or  dwellers  in 
a  house.  It  appears  to  be  most  prevalent  in  the  spring  and  autumn.  The 
first  symptom  is  a  feeling  of  grit  under  the  lids,  with  pain  and  perhaps 
photophobia,  the  lids  are  stuck  together  on  waking  in  the  morning,  and 
when  the  eyes  are  examined  the  whole  conjunctiva  is  seen  to  be  intensely 
congested.  In  strumous  subjects  especially,  phlyctenules  or  phlyctenular 
ulcers  are  met  with  at  the  same  time,  and  such  cases  are  slower  in  their 
course  than  the  uncomplicated  ones,  which,  as  a  rule,  completely  recover  in  a 
week  or  two.  Catarrhal  ophthalmia  can  be  readily  distinguished  from  the 
more  serious  purulent  form  due  to  gonorrhoeal  infection  by  the  character  of 
the  discharge,  which  in  the  former  disease  is  rarely  profuse,  and  consists  of 
whitish-yellow  sticky  mucus  ;  small  conjunctival  ecchymoses  are  often  seen 
at  the  onset  of  the  attack. 

Treatment. — A  mild  astringent  lotion  should  be  used  freely  to  bathe 
the  conjunctival  surface  three  or  four  times  a  day,  and  the  edges  of  the  lids 
should  be  anointed  with  some  simple  ointment  (ung.  Galeni,  ung.  cetacei,  or 
a  very  weak  ointment  of  the  yellow  oxide  of  mercury)  at  night-time.  Either 
of  the  following  lotions  are  useful : — 

Acidi  boracici     .       .  .  .  .  .  gr,  x 

Zinci  sulphatis    .       ,  .  .  .  .  gr,  ij 

Glycerini     .       .       .  .  .  .  .  nt  x 

Aq.  destill.  or  aq.  rosarum  .  .  .  •  5  j 

Argenti  nitratis  .  .  .  .  gr.  j  or  gr.  ij 
Aq.  dest.  '       •     §  j 

or  a  saturated  solution  of  boracic  acid  in  distilled  water. 

Photophobia  is  rarely  very  pronounced  unless  a  corneal  ulcer  is  present, 

but  it  is  well  to  use  a  shade  for  a  few  days  ;  the  common  practice  amongst 

patients  of  tying  the  eyes  up,  o'r,  worse  still,  of  applying  poultices,  should  be 

forbidden. 

2.  Purulent  Ophthalmia 

This  form  of  conjunctivitis  is  almost  always  due  to  inoculation  with 
gonorrhoeal  pus,  and  it  is  most  often  seen  in  young  infants,  infected  durmg 
the  passage  of  the  head  through  the  vagina.  It  is  then  called  ophthalmia 
neonatorum,  and  the  first  symptoms— swelling  of  the  lids  with  discharge 
becoming  more  and  more  profuse— are  noticed  about  the  third  day  after 
birth.  It  is  a  disease  of  great  importance,  since,  unless'prompt  and  thorough 
treatment  be  adopted,  there  is  much  risk  of  the  cornea  ulcerating  or  slough- 
ing and  sight  being  lost.  A  considerable  percentage  of  the  blind  owe  their 
affliction  to  neglected  ophthalmia  neonatorum.  Nor  are  the  bad  effects  of 
this  disease  confined  to  complete  loss  of  sight  from  damage  to  the  cornea : 
nebulae,  adhesions  of  the  iris  to  the  cornea  (as  a  result  of  perforating  ulcer), 
anterior  polar  or  pyramidal  cataract,  and  nystagmus  are  also  all  hable  to 
result  from  it.  By  nystagmus  is  meant  involuntary  rolling  or  oscillation  of 
the  eyes  (generally  from  side  to  side)  occurring  rapidly  and  causing  consider- 
able defect  of  vision.  Although  met  with  in  other  diseases,  such  as  dissemi- 
nated sclerosis,  it  is  not  infrequently  a  remote  result  of  purulent  ophthalmia, 
although  no  adequate  reason  can  be  assigned  for  this  fact.    To  return  to  the 
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lymptoms  of  the  ophthalmia,  the  hds  become  much  swollen  and  congested  ; 
vhen  they  are  separated  a  purulent  discharge  can  be  washed  away,  and  the 
ionjunctival  surface  is  found  to  project  beyond  the  corneal  level  (chemosis) 
md  is  often  covered  with  flakes  of  pus  and  lymph.  Careful  attention  should 
)e  paid  to  the  state  of  the  cornea  :  so  long  as  it  is  clear  a  favourable  result 
nay  be  hoped  for  from  treatment ;  but,  if  dull  and  opaque  or  ulcerated  at 
3arts,  a  very  guarded  prognosis  should  be  given.  At  the  same  time  the  great 
dtality  of  the  tissues  in  young  children  may  result  in  the  cornea  clearing  to  a 
vonderful  extent,  although  more  or  less  opaque  when  first  seen. 

Purulent  ophthalmia  generally  affects  both  eyes  at  the  same  time,  but, 
f  confined  to  one,  the  other  should  be  protected  by  a  bandage  and  antiseptic 
3ad,  or,  in  the  case  of  adults,  a  BuUer's  shield  (a  watch-glass  between  two 
'enestrated  pieces  of  strapping). 

The  attack  nearly  always  lasts  some  weeks  even  when  thoroughly  treated ; 
f  the  case  progress  favourably  the  discharge  becomes  more  scanty  and  less 
Durulent.  The  micrococcus  of  gonorrhoea  can  be  readily  found  within  the 
3us-cells  by  staining  with  methyl-blue,  &c. 

Treatment. — By  thoroughly  cleansing  the  eye -lids  of  new-born  children 
md  applying  a  solution  of  nitrate  of  silver  (2  per  cent.,  or  rather  weaker) 
s^ithin  the  conjunctival  sacs,  the  risk  of  purulent  ophthalmia  may  be  to  a  large 
jxtent  prevented  ;  and  these  precautions  should  certainly  be  taken  in  mid- 
Nifeij  cases  amongst  the  poorer  classes,  and  where  there  is  any  vaginal  dis- 
iharge  at  the  time  of  delivery. 

When  an  infant  is  brought  to  the  surgeon  with  purulent  ophthalmia  the 
ids  should  be  gently  separated  and  all  discharge  washed  away  with  pledgets 
)f  cotton-wool  dipped  in  a  weak  antiseptic  fluid  (carbolic  acid  1  in  80,  Condy's 
iuid  5ij  to  the  Oj-  boracic  lotion,  &c.),  and  then  a  solution  of  nitrate  of  silver 
10  to  20  grains  to  the  ounce)  applied  with  a  brush  over  the  conjunctival 
mrface  of  the  everted  lids.  A  weaker  solution  (1  or  2  grains  to  the  ounce) 
nay  be  given  to  the  mother  to  use  two  or  three  times  a  day,  and  the  greatest 
;are  should  be  enjoined  to  assist  the  free  exit  of  pus  by  frequent  irrigation, 
ihe  lids  being  prevented  from  adhering  by  the  use  of  some  simple  ointment. 
Ihe  strong  astringent  applications  should  only  be  made  by  the  surgeon,  at 
intervals  of  one  or  two  days — or  daily  during  the  acute  stage.  In  excep- 
tional cases,  when  there  is  great  difficulty  in  exposing  the  conjunctiva,^  the 
3uter  canthus  may  be  divided  with  scissors.  In  gonorrhoeal  ophthalmia  of 
idults  the  same  treatment  should  be  adopted,  iced  carbohc  solution  (1  in  (30) 
being  a  valuable  application  in  addition  to  those  mentioned.  Li  all  cases 
the  risk  of  infection  from  the  discharge  should  be  borne  in  mind,  and  hence 
sponges  should  not  be  used  in  washing  away  the  discharge. 

In  some  cases  the  discharge  is  scanty,  while  the  swelling  and  infiltration 
of  the  hds  are  very  marked,  firm  peUicles  of  lymph  adhering  to  the  conjunctiva. 
These  cases  approach  what  is  known  as  diphtheritic  ophthalmia,  and  m  treat- 
ing them  it  is  as  well  not  to  use  nitrate  of  silver,  but  to  rely  upon  some  other 
mtisoptic.  True  diphtheritic  infection  of  the  conjunctiva  is  very  rarely  met 
with  in  this  country. 

3.  Granular  Conjunctivitis, 

often  caUed  granular  hds  or  trachoma,  is  a  very  chronic  and  obstinate  form 
|of  disease  in  which  there  is  a  development  in  the  palpebral  conjimctiva  of 
little  nodules  of  cellular  deposit,  of  a  reddish  or  grey  colour  and  a  scmi-trans- 
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lucent  aspect.  After  lasting  some  months  they  tend  ultimately  to  disappear, 
but  they  may  leave  scars  behind  them,  and  often  by  persistent  irritation  of 
the  cornea  they  cause  it  to  become  vascular  (pannus),  the  new  vessels  lying 
immediately  under  the  epithelium,  and  being  most  conspicuous  in  the  upper 
half.  Sometimes,  however,  trachoma  is  almost  confined  to  the  lower  lid, 
and  in  that  case  the  pannus  forms  in  the  lower  half  of  the  cornea. 

Small  ulcers  are  also  liable  to  develop  on  the  cornea,  and  attacks  of 
muco-purulent  conjunctivitis  may  complicate  the  course  of  granular  lids. 


Histologically,  the  granulations  are  found  to  consist  of  masses  of  lymphoid 
cells  situated  below  the  epithelial  layer,  and  there  seems  little  doubt  that 
the  true  cause  of  the  disease  is  a  micro-organism  (micrococcus  of  Sattler). 
Trachoma  is  especially  prevalent  amongst  the  poorer  classes,  and  is  very 
common  in  Ireland  and  amongst  the  Jewish  races. 

The  contraction  of  the  scars  left  by  granulations  often  leads  to  entropion 
or  turning  in  of  the  lid-border,  and  the  inverted  eye-lashes  may  then  be  the 
source  of  much  trouble  and  require  frequent  removal.  The  lashes,  owing  to 
the  increased  vascular  supply,, are  of  exuberant  growth  during  the  active 
stage  of  trachoma,  but  when  the  latter  has  passed  on  into  the  stage  of 
common  scarring  they  often  fall  out  and  atrophy. 

Treatment. — There  is  no  eye-disease  in  the  treatment  of  which  more 
perseverance  and  patience  are  required  ;  attempts  to  effect  a  rapid  cure  by 
scraping  away  the  granulations  or  applying  very  strong  caustics  are,  as  a 
rule,  very  disappointing  in  their  results.  There  is  no  doubt  that  the  use  of 
some  astringent  to  the  granulations  is  of  advantage,  and  either  the  mitigated 
nitrate  of  silver  stick  (one  part  to  two  of  nitrate  of  potash)  or  the  sulphate 
of  copper  crystal  is  perhaps  the  best  application.  It  should  be  used  care- 
fully to  the  whole  granular  area  once  or  twice  a  week,  the  pain  of  the 
application  being  somewhat  decreased  by  previously  using  cocaine,  and  by 
subsequently  bathing  the  eyes  freely  with  cold  water.  Weak  astringent 
drops  may  be  ordered  for  the  patient,  but  it  is  needless  to  say  that  unless 
the  lids  are  properly  everted  any  appHcation  can  have  very  little  effect  upon 
the  granulations. 

If  the  patient  be  ansemic,  or  otherwise  out  of  health,  iron  and  tonics 
should  be  given,  and  if  trachoma  should  occur  in  a  school,  the  greatest  care 
should  be  taken  to  isolate  the  cases  and  to  confine  the  use  of  the  patients' 
towels,  &c.,  to  themselves. 

Pure  carbolic  acid  has  lately  been  introduced  as  a  good  appHcation  for  granu- 
lar hds,  but  it  does  not  appear  to  give  better  results  than  sulphate  of  copper. 


Fig.  299. — Granular  upper 
lid.  a,  Granulations. 
h,  Line  of  soar  in  typical 
position,  parallel  with 
border  of  lid.— (Nettle- 
ship.) 


Fig.  300. — Pannus  affecting 
upper  half  of  cornea. — 
(Nettleship.) 
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The  treatment  of  ijcmnios. — So  long  as  the  granulatious  are  in  an  active 
condition  treatment  must  be  directed  to  them,  but  when  they  have  passed 
into  the  stage  of  scarring,  and  tlie  vascularity  of  the  corneal  surface  persists, 
special  measures  may  require  to  be  taken.  If  there  is  entropion  it  may  be 
dealt  with  by  making  a  deep  groove  parallel  to  and  3mm.  inside  the  ciliary 
margin  (Burows'  operation),  or  by  transplanting  a  bridge  of  skin  from  the 
eye-lid  through  to  the  conjunctival  surface  (Spencer- Watson's  operation), 
or  a  strip  of  mucous  membrane  from  the  lip.  Sometimes  the  row  of  dis- 
placed eye-lashes  is  excised,  though  this  should  be  avoided  if  possible.  If 
only  two  or  three  lashes  are  causing  trouble  they  may  be  removed  with 
epilation-forceps  from  time  to  time,  or  their  bulbs  destroyed  by  electrolysis. 

If  pannus  persists  independently  of  entropion  or  trichiasis  (ingrowing 
lashes),  the  operation  of  peritomy  is  sometimes  useful.  In  this  a  ring  of 
conjunctiva  and  sub-conjunctival  tissue  is  excised  from  near  the  cornea, 
and  the  raw  surface  allowed  to  granulate  up.  The  resulting  scar  may  lead  to 
obliteration  of  the  corneal  vessels,  but  the  operation  is  an  uncertain  one  as 
regards  its  effects. 

4.  Chronic  Conjunctivitis 

Of  this  there  are  many  varieties,  one  of  the  most  common  being  met 
with  in  elderly  people,  and  having  as  symptoms  lachrymation,  especially 
!  on  exposure  to  the  least  wind,  &c.,  moderate  congestion  of  the  eyes,  and 
!  slight  gummy  secretion.  This  form,  which  may  be  termed  senile  conjunc- 
tivitis, is  very  obstinate  to  treatment,  the  most  useful  being,  perhaps,  the 
boracic  and  zinc  lotion  (see  p.  822).  At  all  ages,  prolonged  overwork  of  the 
eyes,  exposure  to  glare  and  vitiated  atmosphere,  and  uncorrected  errors  of 
refraction,  may  help  in  producing  a  chronic  conjunctivitis  or  blepharitis,  and 
in  dealing  with  a  case  attention  should  be  paid  to  these  points. 

In  strumous  subjects  with  enlarged  cervical  glands  relapses  of  conjunc- 
tivitis (with  formation  of  phlyctenules)  may  occur  so  frequently  that  the 
disease  assumes  a  chronic  form,  and  occasionally  tubercular  or  lupoid 
conjunctivitis  with  more  or  less  destruction  of  tissue  is  met  with. 

Obstruction  to  the  outflow  of  tears  through  the  lachrymal  duct  may 
produce  chronic  conjunctivitis,  and  requires  to  be  treated  by  operative 
measures  before  the  latter  can  be  cured  ;  this  form  is  more  often  confined  to 
one  eye  than  the  others  mentioned. 


DISEASES  OF  THE  COENEA 

Being  a  non-vascular  tissue,  exposed  to  various  irritants  from  without,  the 
corneal  surface  is  very  liable  to  inflame  and  ulcerate,  particularly  in  subjects 
in  weak  health,  and  the  several  forms  of  corneal  ulcer  constitute  a  large 
proportion  of  the  total  cases  observed  in  ophthalmic  practice.  Further,  -the 
whole  substance  of  the  cornea  is  liable  to  inflammation  due  to  inherited 
syphihs  (interstitial  keratitis) ;  and  some  rarer  forms  of  corneal  disease  are 
met  with  secondary  to  iritis,  cyclitis,  or  complicating  granular  lids,  ophthalmia 
neonatorum,  &c. 

We  may  here  mention  the  impaction  of  foreign  bodies  in  the  cornea, 
such  as  fragments  of  steel  or  dust.  The  reaction  in  these  cases  is  generally 
severe,  pain  and  congestion  coming  on  rapidly  ;  and  in  such  cases  a  careful 
examination  should  be  made  of  the  corneal  surface  by  oblique  illummation. 
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The  detection  and  removal  of  the  foreign  body  is  much  aided  and  rendered 
painless  by  the  instillation  of  cocaine  (2  per  cent,  solution  applied  a  few  times 
at  intervals  of  a  minute  or  two). 

The  patient's  eye  being  steadied  by  the  surgeon's  left  index  finger 
pressing  on  the  lower  lid,  the  foreign  body  may  be  removed  either  by  a 
corneal  spud  or  a  sharp  needle  ;  and  it  is  often  advisable  to  tie  the  eye  up  for 
a  few  hours  after  the  little  operation.  If  not  found  on  the  cornea,  each  lid 
should  in  turn  be  everted  and  a  thorough  search  made  for  the  foreign  body. 

1.  Ulcebs  of  the  Coenea 

It  has  already  been  noted  that  granular  lids  or  ophthalmia  neonatorum 
may  lead  to  corneal  ulcers  :  we  have  now  to  consider  the  primary  forms  of 
the  disease.  One  of  the  most  frequent  is  the  ulcer  (frequently  multiple) 
met  with  most  often  in  strumous  children.  Measles  frequently  precedes  it, 
though  any  debilitating  cause  may  lead  to  its  occurrence.  An  ulcer  of  the 
cornea,  however  small,  usually  produces  much  photophobia  and  pain,  and 
unless  properly  treated  it  may  last  a  long  time.  The  white  scar  left  after  it 
has  healed  is  called  a  leuco^na ;  if  very  faint  the  term  nebula  is  applied. 
These  remains  of  ulceration  cause  more  or  less  interference  with  perfect 
vision  in  after-life,  especially  if  opposite  to  the  pupil :  and  if  dense  opacity 
persists,  a  subsequent  iridectomy  (performed  opposite  a  clear  part  of  the  cornea 
and  downwards  by  preference)  may  be  of  use.  During  the  stage  of  active 
ulceration,  what  is  seen  on  separating  the  lids  is,  as  a  rule,  a  whitish  spot 
on  the  cornea,  with  a  very  slightly  raised  edge  and  central  depression; 
the  amount  of  conjunctival  congestion  varies  considerably.  As  the  ulcer 
heals  a  leash  of  new  vessels  may  generally  be  seen  running  over  the  cornea 
to  the  inflamed  spot.  A  '  phlyctenular  ulcer  '  is  vascular  from  the  first, 
occasionally  the  ulcer  is  perfectly  translucent,  and  can  then  be  detected  by 
the  depression  alone. 

In  bad  cases  the  ulcer  may  perforate  the  cornea,  and  adhesion  of  the  iris 
will  then  probably  ensue. 

Without  clear  evidence  of  strumous  tendency  adults  may  be  affected 
occasionally  with  corneal  ulcers,  one  very  obstinate  form  being  that  which 
begins  at  the  margins  and  tends  to  spread. 

Corneal  ulcers  frequently  relapse,  or  may  alternate  with  attacks  of 
blepharitis  ;  they  are  much  more  common  amongst  the  poorer  classes  than 
in  the  well-to-do  ones. 

Treatment.— The  general  health  of  the  patient  should  be  improved  by 
attention  to  diet,  and  the  administration  of  cod-liver  oil,  steel  wine,  or  the 
syrup  of  phosphate  of  iron  is  often  indicated.  A  shade  should  be  worn 
over  the  affected  eye,  but  most  rehef  to  the  photophobia  is  derived  from 
the  use  of  atropine.  The  yellow  oxide  of  mercury  is  found  to  have  a  most 
beneficial  action  in  stimulating  healing,  and  a  good  formula  is  the  following : 

Hydrargyri  oxidi  flavi        .....    gr.  viij 

At-'opi83  sulphatis  gr.  iv 

Vasehni  pur  g  j 

Ft.  unguentum. 

A  little  of  this  ointment  is  to  be  inserted  within  the  hds  by  means  of  a 
camel's-hair  brush  two  or  three  times  daily.    Some  temporary  smarting  is 
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common  ;  but  if  the  ointment  seems  to  irritate,  the  two  drugs  should  be  used 
in  half  the  proportion  given  above. 

Fomenting  the  eye  with  warm  boracic  lotion  is  useful,  but  astringent 
apphcations  are  rarely  indicated  unless  the  conjunctivitis  is  intense. 

Formerly  one  item  of  treatment  consisted  in  applying  a  seton  to  the 
temple,  but  this  is  now  abandoned,  the  milder  measure  of  blistering  being 
still  occasionally  employed.  As  soon  as  the  photophobia  is  relieved,  the 
child  should  not  be  confined  to  the  house,  but  sent  out  with  a  shade  on,  and 
it  is  imnecessary  to  continue  the  atropine  for  long.  The  daily  use  of  a 
weak  yellow  oxide  ointment  appears  to  promote  absorption  of  corneal  nebulfe 
and  possibly  to  prevent  relapses  of  the  ulceration. 

Another  well-defined  form  of  corneal  ulcer  is  the  scrpujinous  one.  This 
is  practically  confined  to  elderly  subjects,  often  originates  in  some  slight 
abrasion,  tends  steadily  to  advance  over  the  cornea,  as  well  as  to  perforate 
that  layer,  and  is  so  frequently  accompanied  by  hypopyon  (the  deposit  of  pus 
in  the  anterior  chamber)  that  it  is  sometimes  known  as  the  hypopyon  ulcer. 
It  may  start  at  any  part  of  the  corneal  surface,  has  usually  a  crescentic  out- 
hne,  and  beyond  the  margin  of  the  ulcer  there  is  always  considerable  sur- 
rounding haze.  It  is  of  very  grave  pTognosis  as  regards  vision,  partly  on 
account  of  the  risk  of  hypopyon  and  iritis,  and  demands  energetic  treatment. 
This  consists  in  :  (1)  the  very  frequent  application  of  an  antiseptic  fomentation 
(saturated  solution  of  boracic  acid,  bichloride  of  mercury  1 — 3000  or  1 — 5000) 
used  as  hot  as  the  patient  can  bear  it ;  (2)  iodoform  very  finely  powdered,  or 
in  ointment,  or  pure  boracic  acid  applied  to  the  ulcer  ;  (3)  the  administration 
of  tonics  (quinine,  &c.)  and  generous  diet.  If  these  measures  fail,  or  if 
hypopyon  occurs,  the  ulcer  should  be  incised  right  across  with  a  Graefe's 
knife  (this  is  known  as  Saemisch's  operation,  and  has  a  remarkable  efl'ect  in 
cutting  short  the  progress  of  the  disease),  or  the  ulcer  should  be  scraped 
with  a  very  small  scoop,  or  burnt  with  a  fine-pointed  galvanic  cautery. 
Behadonna  fomentations  are  useful  in  promoting  the  absorption  of  hypopyon ; 
if  they  fail,  the  pus  may  be  let  out  by  means  of  a  broad  cutting-needle. 

A  troublesome  form  of  ulcer  is  sometimes  met  with  in  nursing-women 
due  to  a  scratch  from  the  infant's  finger,  the  photophobia,  pain,  and  lachryma- 
tion  bemg  out  of  all  proportion  to  the  extent  of  the  corneal  lesion.  These 
symptoms  may  be  reheved  by  the  application  of  cocaine  solutions  (2  to  4  per 
cent.)  with  or  without  atropine,  by  the  use  of  belladonna  fomentations,  &c. 


2.  Interstitial  Keeatitis 

A  very  chronic  form  of  inflammation,  attended  by  the  formation  of 
vessels  and  cellular  deposit  in  the  substance  of  the  cornea,  and  almost 
invariably  due  to  inherited  syphilis.  It  may  come  on  at  any  period  from 
five  years  to  thirty  (or  even  later),  and  is  especially  common  between- the 
ages  of  ten  and  twenty.  Both  eyes  may  be  .affected  at  the  same  time  or 
with  an  interval,  and  relapses  are  not  unknown.  The  duration  is  variable,  but 
several  months  generally  elapse  before  the  cornea  clears  to  any  great  extent, 
and  a  nebulous  condition  may  persist  long  after  this.  The  onset  of  ii_iterst)tial 
keratitis  is  marked  by  the  formation  of  a  number  of  whitish  opacities  m  the 
cornea,  or  of  a  vascular  area  (frequently  towards  the  upper  or  lower  margin, 
known  as  the  salmon  patch,  from  its  pinkish-red  hue).  Ulceration  of  the 
corneal  surface  is  a  very  exceptional  complication,  but  not  infrequently  there 
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is  some  iritis,  and  choroiditis  may  develop  in  the  affected  eye  either  before  or 
after  the  attack  of  corneal  inflammation.  Photophobia  and  pain  are  common 
symptoms,  but  are  not  usually  very  severe.  After  the  attack  has  subsided, 
the  eye  is  often  left  somewhat  myopic.  As  already  noted,  interstitial 
keratitis  is  a  proof  of  inherited  syphilis  in  nearly  all  cases,  but  one  or  two 
have  been  recorded  in  which  it  appeared  to  result  from  the  acquired  disease. 
And  in  some  not  very  typical  cases  of  interstitial  disease  the  strumous 
diathesis  must  be  assigned  as  the  cause  in  the  absence  of  any  evidence  as  to 
syphilis.  As  first  pointed  out  by  Mr.  Hutchinson,  the  permanent  teeth 
afford  valuable  evidence  as  to  inherited  taint,  and  especially  the  upper 

central  incisors.    These,  in  a  large 


proportion  of  the  subjects  of  inherited 
syphilis,  are  narrowed  at  their  cutting 
edges,which  present  semilunar  notches. 
The  lateral  incisors,  those  of  the  lower 
jaw  and  the  canines  may  show  similar 
narrowing.  It  is  necessary  to  remem- 
ber that  the  temporary  or  milk-teeth, 
as  a  rule,  show  no  characteristic  de- 
formity, although  they  may  be  liable 
to  premature  decay  and  fallmg  out. 
Other  evidence  as  to  inherited  syphiha 
is  to  be  obtained  from  the  presence  or 
history  of  nodes  on  the  long  bones, 
radiating  scars  at  the  angles  of  the 
mouth,  history  of  snuffles  and  skin 
eruption  during  the  first  month  or  two 
of  mfant  life,  repeated  miscarriages  or  still-births  in  the  mother,  &c.  In 
any  case  where  the  diagnosis  from  the  patient  is  doubtful,  the  brothers 
and  sisters  should  be  examined.  ^  Thus,  for  instance,  I  have  seen  one  child 
affected  with  interstitial  keratitis'  and  his  elder  brother,  who  had  never  had 
the  corneaj  affected,  showed  typical  disseminated  choroiditis.  It  should 
further  be  noted  that  the  skull  not  infrequently  presents  evidence  of  inherited 
syphihs,  the  bridge  of  the  nose  being  depressed,  the  forehead  grooved  hori- 
zontally just  above  the  eye-brows  and  with  a  broad  ridge  above  the  groove, 
the  palate  may  also  be  abnormally  high  and  narrow. 

Treatment. — A  prolonged  mild  mercurial  course  is  of  benefit,  and  iodide 
of  potassium  is  often  combined  with  the  mercury,  thus  :— 


Fig.  301.— Diagram  showing  syphilitic  teeth 
in  tlie  upper  row,  mercurial  changes  in  the 
lower  teeth.  The  upper  incisors  are  pegged 

.  and  notched,  the  canines  pointed.  The 
lower  teeth  have  the  enamel  eroded  hori- 
zontally. 


Liq.  hydrargyri  perchlor. 
Potassii  iodidi 
Glycerin!  (or  syr.  aurantii) 
Aq.  destj  ad.  . 


3  S3. 

gr.  iij 
t»t  XX 
^  i 

3  J 


If  the  patient  is  decidedly  anfemic,  some  preparation  of  iron  should  also 
be  given ;  the  syrup  of  the  iodide  can  be  prescribed  with  the  potassium 
salt. 

Since  iritis  may  occur  during  the  course  of  the  attack,  it  being  often 
difficult  to  detect  owing  to  the  whole  cornea  being  opaque,  it  is  advisable  to 
use  atropme  from  time  to  time,  and  the  ung.  hydrarg.  ox.  flav.  c.  atropia 
IS  especially  useful  as  the  vascular  stage  subsides.  It  is  astonishing  how 
completely  the  cornea  will  clear  in  most  cases ;  but  sometimes  it  remains 
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permanently  opaque.  Minute  lines  (seen  with  a  +  20  D  in  the  ophthalmo- 
scope by  direct  examination)  can  be  detected  for  years  after  the  cornea  has 
apparently  cleared. 

3.  Conical  Cornea 

In  this  comparatively  rare  affection  the  cornea  yields  and  bulges  forward 
at  its  centre,  whilst  retaining  perfect  transparency,  and  causing  considerable 
defect  of  sight  which  cannot  be  corrected  by  glasses.  No  cause  is  known  for 
this  mysterious  disease,  which  usually  comes  on  in  early  adult  life,  especially 
in  women.  Both  eyes  are  commonly  affected,  and  the  tendency  of  the 
conicity  is  to  increase  up  to  a  certain  extent.  In  bad  cases  it  can  be  recog- 
nised by  lateral  examination  of  the  eye,  but  in  the  early  stage  it  is  best 
diagnosed  by  keratoscopy,  a  ring  or  crescent  of  shadow  being  then  observed 
near  the  corneal  centre.  The  treatment  (if  the  defect  of  vision  is  so  great  as 
to  warrant  an  operation)  consists  in  excising  a  small  piece  of  the  bulging 
part,  the  pupil  being  previously  well  dilated  with  atropine  for  fear  of 
anterior  synechia  forming. 

4.  Akcus  Senilis 

consists  in  a  fatty  degeneration  of  the  cornea,  occurring  near  the  margin  and 
leading  to  the  formation  of  a  yellowish-white  ring  ;  it  is  met  with  in  elderly 
people,  particularly  perhaps  those  with  atheromatous  arteries.  It  is,  how- 
ever, of  little  pathological  significance,  and  its  presence  does  not  afi'ect  the 
prognosis  of  a  cataract  operation  on  the  eye  affected  with  it. 

Epithelioma  is  met  with  as  a  very  rare  primary  growth  of  the  cornea. 
Lead  deposits  are  occasionally  seen  as  dense  white  patches,  due  to  the  in- 
judicious use  of  lead  lotion  for  corneal  ulcers.  It  should  be  remembered 
that  lead  solutions  should  never  be  employed  where  there  is  any  chance  of 
the  corneal  surface  being  abraded,  as  a  permanent  deposit  is  liable  to  occur. 
The  nebulaa  or  leucomata  remaining  from  old  corneal  ulcers  have  been  men- 
tioned, but  it  may  be  noted  that  a  faint  nebula  may  interfere  considerably 
with  vision  if  it  be  central  in  position,  and  not  infrequently  such  nebulae  are 
found  to  account  for  a  supposed  error  of  refraction. 
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Very  occasionally  melanotic  sarcomata  originate  in  the  iris,  cysts  may 
develop  in  it  (sometimes  in  connection  with  an  eye-lash  driven  into  the  an- 
terior chamber),  and  an  interesting  congenital  condition  is  met  with  under 
the  name  of  coloboma  of  the  iris.  "This  consists  in  an  incomplete  closure  of 
the  iritic  circle.the  gap  being  constantly  situated  in  the  lower  (or  lower  and 
inner)  part ;  it  may  co-exist  or  not  with  coloboma  of  the  choroid.  Tubercle 
also  occasionally  affects  the  iris,  and  miliary  gummata  may  form  in  it,  .both 
from  acquired  and  inherited  syphihs.  These  .conditions,  however,  are  all  of 
comparative  rarity  and  slight  importance  considered  with  regard  to  inflamma- 
tion of  the  iris — iritis  in  its  various  forms. 

Iritis  may  be  due  to  one  of  many  causes,  the  following  being  the  cliief : 
secondary  syphilis,  rheumatism,  injury,  inherited  gout,  and  gonorrhcea— 
the  first  two  being  by  far  the  most  frequent.  In  addition  we  may  note 
struma  as  a  cause,  although  the  expression  is  of  course  rather  vague,  and 
sympathetic  ophthalmia  includes  iritis  as  one  of  its  manifestations. 
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Iritis  may  be  acute,  sub-acute,  or  very  insidious  and  chronic  in  its  course, 
and  lience  the  symptoms  may  differ  in  individual  cases  ;  the  following  are  the 
most  important. 

1.  The  pupil  is  not  perfectly  round,  and  does  not  dilate  well  on  shading 
the  eye,  or  after  the  application  of  atropine  or  homatropine.  Small  adhe- 
sions to  the  front  of  the  lens  are  common,  giving  an  irregular  outline  to  the 
pupil,  or  deposits  of  uveal  pigment  may  be  noticed  within  its  margin. 

2.  The  iris  is  altered  in  colour  and  its  reticulated  structure  somewhat 
obscured ;  a  greenish  or  grey  hue  is  the  most  common,  but  an  originally 
brown  iris  does  not  change  much.  Often  minute  vessels  can  be  detected  on 
the  inflamed  iris,  running  in  towards  the  pupil,  and  sometimes  nodules  of 
lymph  are  developed. 

3.  There  is  congestion  of  the  conjunctival  vessels,  a  congestion  which  is 
not  obliterated  by  gentle  pressure  ;  there  is  more  or  less  intense  photophobia, 
pain  in  the  eye  itself,  and  pain  referred  to  the  forehead  or  adjoining  parts. 
This  referred  pain,  often  localised  in  the  distribution  of  the  supra-orbital 
nerve,  is  to  be  accounted  for  by  the  fact  that  the  sensory  nerves  of  the  iris 
are  derived  from  the  ophthalmic  trunk. 

Of  these  symptoms  the  imperfect  action  of  the  pupil  to  light  and  homa- 
tropine is  the  most  important.  Sometimes  the  tension  of  the  globe  is  raised 
in  iritis,  and  secondary  glaucoma  may  be  ultimately  produced  by  complete 
adhesion  of  the  iris  to  the  lens  (total  posterior  synechia),  the  aqueous  being 
unable  to  escape  from  the  posterior  chamber  and  bulging  the  peripheral  part 
of  the  iris  forwards  {iris  bombe). 

Syphilitic  iritis  occurs,  with  the  exception  of  that  form  sometimes  ac- 
companying interstitial  keratitis,  during  the  secondary  stage,  and  very  rarely 
relapses.  From  three  to  six  months  after  the  chancre  (in  congenital  syphihs 
at  the  same  date  from  birth)  is  the  usual  time  of  its  onset.  It  often  affects 
both  eyes,  though  commonly  after  a  short  interval,  and,  curiously,  it  may  come 
on  in  the  second  eye  whilst  the  patient  is  under  mercurial  treatment  for  the 
attack  in  the  other  one.  It-  is  especially  in  syphilitic  iritis  that  small  nodules 
of  lymph  (minute  gummata)  are  met  with  in  the  iris,  and  delicate  shreds  of 
lymph  may  sometimes  be  seen  in  the  anterior  chamber.  If  treatment  be 
neglected  the  pupil  may  become  occluded  by  this  lymph  and  practical  blindness 
result  in  the  affected  eye ;  under  mercury,  however,  in  recent  cases  it  is 
speedily  absorbed. 

Single  large  adhesions  are  very  characteristic  of  specific  iritis  ;  in  infants 
it  is  much  more  common  amongst  females  than  males,  and  would  appear 
occasionally  to  develop  in  utero. 

Rheumatic  iritis  comes  on,  as  a  rule,  during  adult  life,  sometimes  from 
exposure  to  wet  and  cold,  and  generally  a  history  of  lumbago  or  articular 
rheumatism  can  be  obtained.  It  is  very  prone  to  relapse,  and  the  pain, 
congestion,  and  photophobia  are  more  intense  than  is  commonly  the  case 
with  iritis  due  to  other  causes.  Tough  adhesions  to  the  lens  are  prone  to 
occur,  but  nodules  of  lymph  are  rarely  seen. 

Serous  iritis  (or  kerato-iritis)  is  a  very  chronic  form  of  the  disease,  cha- 
racterised by  the  deposit  on  the  back  of  the  cornea  (Descemet's  membrane) 
of  a  number  of  minute  dots  of  lymph,  arranged  in  a  triangle  with  its  apex 
towards  the  centre  of  the  cornea  and  its  base  at  the  lower  border.  The 
pain,  congestion,  &c.,  are  not  severe,  but  it  is  a  very  troublesome  form  of 
iritis  to  treat.    The  patients  are  commonly  women,  especially  those  of  stru- 
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nous  tendency ;  serous  iritis  may,  however,  be  a  symptom  of  sympathetic 
)phthalmia.  Peripheral  choroiditis  (in  the  form  of  rather  faint  patches)  is 
3resent  in  many  if  not  all  cases  of  serous  iritis. 

Iritis  from  inherited  gout  is  insidious  but  destructive  in  its  nature,  and 
s  generally  accompanied  by  inflammation  of  the  ciliary  body  (cyclitis)  ;  tlie 
same  may  be  said  of  iritis  due  to  gonorrhoea  or  gonorrhooal  rheumatism. 

Treatment. — By  far  the  most  important  measure  in  treatiiig  any  case  of 
ritis  (so  long  as  the  attack  is  in  the  active  stage)  is  to  use  atropine  vigorously, 
^n  aqueous  solution  (four  grains  to  the  ounce),  or  a  mixture  with  ten  grains  of 
iocaine  in  pure  vaseline,  should  be  applied  within  the  lids  at  frequent  inter- 
nals until  the  pupil  is  dilated  so  far  as  the  case  will  allow.  Eecent  adhesions 
vill  yield  to  the  use  of  atropine  three  or  four  times  daily,  but  the  mydriatic 
las  no  power  over  old  synechia^,  and  its  only  result  is  then  to  cause  irritation. 

Whilst  the  use  of  atropine  is  most  important  in  all  cases  of  acute  iritis, 
lie  other  measures  will  vary  according  to  the  cause  of  the  disease.  In 
ireating  traumatic  iritis,  apply  cold  to  the  eye  ;  other  forms  are  more  relieved 
)y  warm  belladonna  fomentations,  &c.  A  blister  on  the  temple  sometimes 
'elieves  the  pain,  or  leeching  may  be  tried  in  the  same  situation.  Mercury 
ihould  be  given  in  cases  of  acute  syphilitic  iritis,  the  dose  being  increased 
mtil  the  gums  are  touched.  The  form  in  which  it  is  prescribed  varies  much  ; 
I  convenient  one  is  :  two  grains  of  grey  powder  with  one  of  Dover's  powder  two 
)r  three  times  a  day.  Mercurial  inunction  ensures  a  rapid  effect  if  performed 
ihoroughly — but  is  not  a  cleanly  method.  Li  the  treatment  of  rheumatic  iritis 
lalicylate  of  soda  (in  fifteen-grain  doses)  is  sometimes  useful ;  the  bicarbonate 
md  iodide  of  potassium  also  appear  to  do  good.  Of  course  exposure  to 
Iraught  or  cold  should  be  carefully  avoided,  and  the  affected  eye  should  be 
jrotected  by  cotton-wool  and  bandage,  &c.  Dry  heat  appears  to  be  particu- 
arly  efficient  in  easing  the  pain  of  rheumatic  iritis.  Stimulants  should  be 
ivoided ;  a  brisk  purge  is  often  advisable  in  commencing  the  treatment, 
md  perfect  rest  of  the  eyes  in  a  darkened  room  and  the  use  of  a  shade  are 
jssential  in  treating  acute  iritis.  In  the  more  chronic  forms,  or  when  several 
■elapses  have  occurred,  a  free  iridectomy  upwards  is  sometimes  advisable,  one 
)bject  of  the  operation  being  to  keep  open  the  communication  between  the 
mterior  and  posterior  chambers.  It  should  not,  as  a  rule,  be  performed  whilst 
my  active  inflammation  is  going  on,  or  the  aperture  made  would  then  be 
;losed  again  by  the  efl'usion  of  lymph. 

In  treating  serous  iritis  tonics  and  iron  or  cod-liver  oil  are  the  most  useful 
Medicines,  whilst  of  course  atropine  should  be  employed  locally. 


CATAEACT 

This  term  includes  many  varieties  of  opacity  of  the  lens,  the  prognosis 
■nd  treatment  of  which  differ  greatly  :  some  steadily  advancing  until  tlie 
i'hole  lens  becomes  opaque,  others  remaining  stationary  for  many  years  and 
ot  preventing  a  fair  amount  of  vision. 

1.  Pyeamidal  or  Antekior  Polar  Cataract 

)nsists  in  a  small  central  opacity  on  the  anterior  surface  of  the  lens  im- 
■cdiately  beneath  the  capsule  ;  it  is  nearly  always  the  result  of  an  attack  of 
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oplitlialmia  neonatorum  (or  small  perforating  ulcer  of  the  cornea),  has  very 
little  tendency  to  advance,  and  requires,  as  a  rule,  no  operative  treatment.  If, 
however,  it  be  large  enough  to  interfere  much  with  vision  an  iridectomy 
performed  downwards  and  inwards  would  be  indicated. 

2.  POSTEEIOB  POLAE  CaTAKACT 

is  often  of  a  stellate  form,  is  situated  at  the  posterior  pole  of  the  lens,  and  is 
usually  found  in  association  with  high  degrees  of  myopia,  or  as  a  result  of  a 
blow  on  the  eye.  In  the  latter  case  the  opacity  is  often  of  a  cimous  punctate 
or  wavy  outline,  and  must  be  distinguished  from  the  cases  of  traumatic 
cataract  due  to  direct  wound  in  which  the  whole  lens  swells  and  becomes 
opaque.    Posterior  polar  cataract  is  usually  very  slow  in  progress, 

3.  Lamellab  Catabact 

is  met  with  in  early  life,  its  subjects  having  nearly  always  suffered  from  convul- 
sions in  infancy,  and  frequently  presenting  what  are  known  as  mercurial  teeth, 
i.e.  the  permanent  incisors  and  canines  are  worn  horizontally  in  grooves,  the 
enamel  being  most  deficient  towards  the  cutting  edges.  The  theory  assigned 
for  this  dental  malformation  is  that  the  mercury  given  for  the  convulsions 
leads  to  slight  stomatitis,  which  affects  the  development  of  the  permanent 
teeth.  Besides  the  incisors  and  canines,  the  first  molars  are  liable  to  show 
changes,  the  crowns  being  deficient  in  enamel,  often  presenting  fine  spicules, 
and  wearing  down  early.  Lamellar  cataract  consists  in  an  opaque  layer 
between  the  cortex  and  centre, both  of  which  remain  clear ;  the  lamella  affected 
may  be  so  thin  as  to  be  only  visible  by  careful  focal  illumination  when  the 
pupil  is  dilated,  and  vision  may  be  but  little  impaired.  If  this  be  the  case  no 
treatment  is  advisable,  but  in  the  majority  of  cases  a  needling  operation  is 
required.    Lamellar  cataract  is  always  symmetrical. 

4.  Senile  Catabact 

is  that  form  coming  on,  as  a  rule,  after  forty-five  or  fifty  years  of  age  ;  it  is  , 
always  of  the  hard  variety,  i.e.  suitable  for  extraction  and  not  for  needling  j 
operations.  It  may  commence  by  a  number  of  peripheral  opaque  strife,  or  J 
by  a  central  (nuclear)  opacity  which  slowly  involves  the  rest  of  the  leng.1 
The  progress  of  senile  cataract  is  very  variable,  though  perhaps  in  the! 
majority  of  cases  it  becomes  complete  within  two  or  three  years  of  its  com-l 
mencement.  I 

Senile  cataract  is,  as  a  rule,  of  a  white  or  greyish-white  colour,  but  isl 
occasionally  amber  or  (very  rarely)  brownish-black.  I 

We  have  also  to  note  that  cataract  may  be  secondary  to  iritis,  glaucomai 
or  other  degenerative  changes  in  the  eye,  that  it  may  occur  in  a  lens  dislocateci 
by  injury,  or  in  connection  with  advanced  diabetes  mellitus.    None  of  tbesf 
forms  are  at  all  favourable  for  operation. 

Symptoms  and  treatment  of  cataract. — The  first  symptom  of  com 
mencing  cataract  is  dimness  of  vision,  both  for  near  and  distant  objectf 
and  the  opacity  is  best  recognised  by  oblique  illumination  in  a  dark  roon.1 
Peripheral  strias  may  only  be  detected  if  the  pupil  be  first  dilated  witjJ 
homatropine,  &c.   As  already  stated,  the  rate  of  progress  is  very  variable,  anjS 
hence  it  is  well  not  to  alarm  the  patient  by  using  the  word  '  cataract '  in  tl:[| 


GLAUCOMA 


833 


irly  stage.  So  long  as  one  eye  retains  sufficient  vision  to  enable  the 
itient  to  work,  any  operation  should  be  deferred.  A  senile  cataract  is  con- 
dered  to  be  ripe  or  ready  for  operation  when  the  whole  lens  has  become 
paque  ;  this  is  best  estimated  by  observing  whether  during  oblique  illumina- 
on  the  iris  shows  a  shadow  or  not  on  to  the  opaque  part,  i.e.  if  there  is  still 
clear  part  between  the  iris  and  the  opacity.  But  there  are  other  points 
)  be  ascertained  before  recommending  operation.  Any  condition  of  bad 
ealth,  or  the  existence  of  inflammation  of  the  lachrymal  sac,  requires  to  be 
:eated  before  extraction  can  be  justifiably  undertaken.  In  tlie  case  of  the 
itter  the  presence  of  muco-purulent  discharge  at  the  time  of  operation 
'ould  be  almost  certain  to  lead  to  suppuration  of  the  globe.  Then  in  a  case 
uitable  for  operation  the  pupil  should  contract  to  light,  and  the  patient  should 
e  able  to  detect  the  position  of  a  lighted  candle  held  a  few  feet  away  at  various 
iarts  of  the  field  of  vision.  These  tests  show  roughly  that  the  retina  is  not 
.iseased.  Cataract  in  highly  myopic  patients  is  not  very  favourable  for 
iperation,  since  it  is  often  accompanied  by  abnormal  fluidity  of  the  vitreous, 
vhich  will  tend  to  escape  at  the  time  of  operation,  and  by  degenerative 
hanges  in  the  retina  and  choroid.  (For  the  various  operations  on  cataract, 
leep.  848.) 

GLAUCOMA 

The  essential  feature  of  this  disease  is  increase  of  temion  in  the  globe, 
ind  we  may  have  such  increase  of  tension  resulting  from  iritis,  swelling  of 
ihe  lens  in  traumatic  cataract,  &c.,  when  it  is  called  secondary  glaucoma,  or 
occurring  without  obvious  cause,  when  it  is  termed  primary  glaucoma.  But 
the  most  important  division  is  into  the  chronic  and  acute  forms,  for  not  on\y 
:lo  some  of  the  symptoms  differ,  but  the  treatment  also, 
j  There  is  in  the  normal  eye  a  constant  passage  of  fluid  from  the  angle  of 
he  anterior  chamber  into  the  adjoining  venous  channels  (canal  of  Schlemm, 
ic),  and  there  is  no  doubt  that  one  frequent  cause  of  glaucoma  is  an  obstruc- 
ion  to  the  filtration  at  this  spot.  A  good  instance  is  afforded  by  the  attack 
>f  glaucoma  which  occasionally  is  brought  on  by  the  use  of  atropine  in 
Iderly  subjects — the  mydriatic,  so  to  speak,  forcing  the  iris  into  the  angle  of 
he  anterior  chamber  :  such  an  attack,  as  a  rule,  is  cured  by  the  use  of  eserine, 

I'  '.eh,  by  contracting  the  pupil,  draws  the  iris  away  fi'om  the  angle.  Glau- 
la  is  more  common  after  middle  life  than  before,  and  we  may  associate 
li  this  the  fact  that  as  age  advances  the  lens  becomes  relatively  larger, 
I  may  therefore  help  in  causing  obstruction  to  the  outflow  (Priestley 
ith).  There  is,  however,  a  curious  form  of  glaucoma  known  as  buphthal- 
s,  met  with  in  children,  in  which  the  whole  eye  is  enlarged,  hard,  and 
anterior  chamber  deeper  than  normal.  Chronic  inflammatory  processes 
ihe  ciliary  region  are  also  an  important  cause  of  glaucoma. 
1.  Acute  Glaucoma' 
nuch  more  common  amongst  women  than  men,  and  is  especially  prone  to 
w  after  the  age  of  forty-five.  Whilst  no  cause  can  be  assigned  in  many 
!es,  in  some  it  appears  to  be  due  to  excessive  use  of  the  eyes,  severe 
«tal  emotion  or  shock.  The  subjects  are  nearly  always  hypermetropic, 
ate  glaucoma  being  decidedly  rare  in  myopic  eyes.    Certain  premonitory 
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signs  often  precede  the  acute  attack  :  rapid  increase  of  presbyopia,  passing 
congestion  of  the  eye,  coloured  rings  seen  by  the  patient  around  a  distant 
light,  being  the  usual  ones.  The  sight  then  becomes  rapidly  worse,  the 
patient  complains  of  seeing  objects  obscured  as  though  by  a  fog,  there  is 
intense  pain  in  the  eye  and  forehead,  and  frequently  sickness  accompanies 
the  pain.  On  examining  the  eye,  marked  congestion,  with  often  oedematous 
swelling  of  the  conjunctiva  (chemosis)  is  found,  the  pupil  is  somewhat 
dilated  and  responds  badly  to  light,  the  anterior  chamber  is  shallow  (as  a 
rule),  the  media  hazy.  The  cornea  may  be  so  'steamy'  that  no  view  of  the 
fundus  can  be  obtained  ;  but,  if  the  disc  can  be  seen,  the  veins  are  found  to 
be  engorged,  and  there  is  arterial  pulsation.  The  visual  field  is  much 
narrowed,  the  inner  side  going  first. 

Mistakes  in  diagnosis  are  often  made,  the  sluggish  pupil  suggesting  iritis, 
or  the  congestion  and  chemosis  may  be  thought  to  be  simple  conjunctivitis, 
or  the  vomiting  and  headache  may  be  mistaken  for  a  '  bilious  attack.'  The 
essential  point  in  the  diagnosis  consists  in  estimating  the  tension  of  the 
globe :  this  is  done  by  placing  the  two  index  fingers  on  the  upper  lid  as 
the  patient  looks  down ;  gentle  downward  pressure  is  then  made  with  one 
linger,  and  the  resistance  of  the  eye  felt  by  the  other.  Some  surgeons  use 
the  index  and  middle  finger  of  one  hand  in  estimating  tension.  The  two  eyes 
should  always  be  tried,  and  only  practice  will  enable  the  student  to  estimate 
slight  degrees  of  increase.  In  acute  glaucoma,  however,  the  abnormal 
hardness  of  the  globe  is  very  easily  recognised. 

Prognosis  and  treatment. — If  acute  glaucoma  be  neglected,  the  eye 
becomes  rapidly  and  permanently  blind.  Irretrievable  damage  to  the  retina 
may  be  done  in  a  few  days  ;  on  the  other  hand,  if  the  disease  be  early 
recognised  and  treated,  a  most  satisfactory  result  is  usually  obtained.  As 
soon  as  possible  a  free  upward  iridectomy  should  be  performed  (see  p.  847), 
though  as  a  temporary  measure  eserine  drops  (two  grains  to  the  ounce)  may 
be  used.  Eserine  (and  pilocarpine  to  a  less  extent)  has  a  great  effect  in 
reducing  tension  of  the  eye,  and  in  a  few  cases  its  use  may  obviate  the 
necessity  for  operation  ;  but  it  may  be  repeated  that  the  treatment  for  acute 
glaucoma  is  iridectomy,  which  is  often  followed  by  complete  and  permanent 
restoration  of  sight.  In  many  cases,  however,  only  partial  success  results 
from  the  operation,  because  it  has  been  too  long  deferred,  and  in  a  few 
severe  retinal  hemorrhage  follows  it,  or  the  glaucomatous  symptoms  may 
recur  after  a  time. 

2.  Chkonic  Glaucoma  | 

comes  on  gradually  and  is  characterised  by  less  congestion  of  the  eye,  pam, 
&c.,  than  the  acute  form.  The  pupil  maybe  but  little  dilated  and  the  media  J 
may  be  fairly  clear,  the  disc  in  an  advanced  case  is  seen  to  be  deeply  cupped, 
(the  vessels  curving  sharply  round  its  margin)  and  atrophied.  Venous  (and 
with  slight  pressure  on  the^globe,  arterial)  pulsation  is  present  in  the  vessels; 
of  the  disc.  The  field  is  either  concentrically  contracted  or  irregularly; 
limited— especially  on  the  nasal  or  inner  side.  Attacks  of  '  fog  or  mist; 
before  the  eyes  '  and  of  haloes  round  a  light  are  often  complained  of,  and  the 
sight  steadily  deteriorates.  The  rate  of  progress  is,  however,  very  uncertamii 
in  different  cases. 

The  treatment  consists  in  avoiding  over- use  or  strain  of  the  eyes ;  thci 
patient  should  be  provided  with  proper  glasses  ;  tonics  and  laxatives  maj! 
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be  useful,  and  a  weak  solution  of  eserine  to  h  grain  to  the  ounce)  .liould 
be  dropped  into  the  eye  once  or  twice  daily.  Pilocarpine  (one  to  two  grains 
to  the  ounce)  may  be  used  instead  of  eserine.  By  these  means  a  patient 
with  chronic  glaucoma  may  retain  moderate  vision  for  a  long  time,  but  in 
some  cases  the  best  chance  is  oft'ered  by  a  free  iridectomy.  If  the  tension 
should  continue  or  return,  a  second  iridectomy  or  a  sclerotomy  may  be  useful. 
It  is  necessary  that  the  patient's  age  and  state  of  health  should  be  taken  into 
account  before  recommending  operation,  especially  as  chronic  glaucoma  is 
prone  to  occur  in  those  who  are  of  feeble  or  worn-out  constitution. 

One  danger  of  the  operation  may  here  be  mentioned — that  of  wounding 
the  lens— in  which  case  a  traumatic  cataract  will  inevitably  follow.  The  risk 
of  it  is  much  less  if  a  Graefe's  knife  be  used  instead  of  a  keratome. 


DISEASES  OF  THE  OPTIC  NERVE  AND  EETINA 
1.  Optic  Neuritis 

The  optic  nerve  may  be  inflamed  at  various  parts — for  instance,  there  is 
such  a  thing  as  retro-bulbar  neuritis,  in  which  the  nerve  is  affected  behind 
the  globe  ;  but  what  is  always  understood  as  optic  neuritis  is  inflammatory 
swelling  of  the  optic  papilla  or  disc.  There  is  no  doubt  that  in  most  cases 
the  inflammation  is  transmitted  from  the  intracranial  portion  of  the  optic 
nerve  to  its  intra-ocular  expansion,  and  of  all  the  morbid  lesions  which  may 
set  up  optic  neuritis,  perhaps  the  most  certain  is  basic  meningitis.  It  will 
be  remembered  that  both  the  dura  mater  and  pia  mater  are  directly  con- 
tinuous with  the  sheath  of  the  nerve.  It  does  not  matter,  so  far  as  the 
optic  neuritis  is  concerned,  what  is  the  primary  cause  of  the  meningitis — a 
syphihtic  gumma  of  the  meninges,  tubercle,  traumatism,  and  cerebral 
abscess  being  the  most  frequent.  Another  common  cause  of  optic  neuritis 
is  cerebral  tumour,  the  exact  locality  of  the  latter  being  immaterial.  Thus, 
a  growth  in  one  occipital  lobe  may  produce  double  optic  neuritis  as  surely  as 
one  at  the  base  of  the  brain.  Important  as  is  the  neuritis  in  the  diagnosis 
of  cerebral  tumour,  it  is  not  a  constant  symptom,  and  may  develop  early  or 
late  in  the  course  of  the  disease. 

Certain  morbid  states  of  the  blood  and  vascular  system  may^  produce 
optic  neuritis,  e.g.  secondary  syphilis,  anaemia  or  leucocytha-mia,  gout, 
diabetes,  lead-poisoning,  albuminuria,  and  the  high  vascular  tension  that 
accompanies  hypertrophy  of  the  heart  and  chronic  nephritis.  In  all  these 
latter  forms  the  retina  and  sometimes  the  vitreous  participates  in  the  in- 
flammation, which  is  really  a  neuro-retinitis.  Optic  neuritis  is  nearly  always 
symmetrical,  using  the  term  in  a  wide  sense,  but  occasionally  it  remains 
confined  to  one  eye.  It  is  a  curious  and  important  fact  that  intracranial 
ha-morrhage  by  itself  hardly  ever  leads  to  optic  .neuritis.  Severe  concussion 
of  the  brain  occasionally  does  so,  the  neuritis  being  then,  as  a  rule,  of  a  slight 
and  transitory  nature. 

Sijmptoms,  d-c,  of  optic  neuritis.— The  subjective  symptoms  are 
variable,  sometimes  there  is  pain  at  the  back  of  the  eyes  or  frontal  headache ; 
there  is  generally  considerable  defect  of  vision— but  this  may  be  absent  even 
in  a  case  of  severe  neuritis.  A  sense  of  '  flickering  before  the  eyes  '  is  often 
noticed  in  the  early  stage.  The  ophthalmoscopic  evidence  is  alone  decisive. 
,  3  H  2 
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Fig.  302. — Ophthalmoscopic  appearance  of 
severe  papillitis.  Several  elongated 
patches  of  blood  near  border  of  disc. 
(After  Hughlings  Jackson.) 


The  optic  disc  is  swollen  and  blurred,  its  edges  more  indistinct  than  normal, 
the  vessels  are  obscured  in  their  course  and  bend  suddenly  at  the  edge  of 
the  swelling.    Small  hfemorrhages  are  frequently  present,  especially  near 

the  macula  in  cases  of  albuminuria 
or  diabetic  neuro-retinitis,  often  ac- 
companied by  white  patches  due  to 
exudation  into  and  degeneration  of 
the  retina.  By  the  direct  exami- 
nation the  swollen  optic  papilla  is 
best  seen  with  a  +  glass  in  the  oph- 
thalmoscope, and  by  estimating  the 
highest  lens  with  which  the  details 
are  made  out,  some  measurement 
of  the  degree  of  swelling  can  be  ob- 
tained. Optic  neuritis  may  clear 
off  completely  and  vision  be  perfectly 
regained,  but  the  usual  tendency  of 
old  cases  is  to  pass  on  into  atrophy 
of  the  nerve.  This  is  told  by  the 
abnormal  whiteness  of  the  disc,  the 
diminution  in  size  of  the  retinal 
vessels,  and  the  white  lines  which 
run  along  their  borders.  In  primary 
atrophy  (i.e.  where  neuritis  has 
not  preceded  it)  these  white  peri-vascular  lines  are  not  observed ;  nor,  as  a 
rule,  are  there  any  changes  about  the  macula. 

The  diagnosis  of  optic  neuritis  requires  care  and  experience  in  the  use  of 
the  ophthalmoscope,  and  certain  conditions  of  the  eye  may  give  rise  to 
mistake.  Thus,  in  high  degrees  of  hypermetropia  the  disc  often  looks 
pinker  than  normal,  and  the  'papilla  is  of  course  seen  best  with  a  +  lens 
by  the  direct  method  ;  but  the  vessels  are  not  at  all  obscured.  Opacities  in 
the  vitreous  may  cause  the  disc  to  appear  blurred,  but  there  is  no  sweUing 
of  the  latter.  It  is  important  to  remember  that  the  neuro-retinitis  due  to 
cerebral  tumour,  &c.,  may  present  the  features  characteristic  of  albuminuric 
retinitis— haemorrhages  and  white  spots  in  the  region  of  the  macula. 

The  treatment  of  optic  neuritis  must  depend  upon  the  cause  :  if  due  to 
syphdis,  mercury  and  iodide  of  potassium  must  be  freely  administered  ;  if  to 
anaemia,  iron  and  aperients  must  be  given.  As  a  rule  the  eyes  should  be  pro- 
tected from  the  light,  stimulants  should  be  forbidden,  and  if  the  patient  is  able 
to  go  out  he  should  wear  protective  goggles.  Without  going  into  the  medicinal 
treatment  of  albuminuric  retinitis,  it  may  be  stated  that  it  is  a  symptom  of 
grave  prognosis  with  regard  to  the  patient's  life,  most  of  the  cases  ending 
fatally  within  a  year  or  two  of  the  time  at  which  the  eye-affection  is  noticed. 

2.  Optic  Atbophy  i 

As  already  stated,  this  may  be  the  result  of  optic  neuritis,  or  may  be 
primary.  If  the  latter,  it  is  most  often  a  symptom  of  tabes  dorsalis,  and  in 
any  case  absence  of  knee-jerks,  the  history  of  'lightning-pains,'  &c.,  should 
be  investigated.  One  frequent  symptom  of  tabes  is  what  is  known  as  tbej 
'  Argyll-Robertson  '  pupil,  the  pupils  not  contracting  on  exposure  to  Hght,  buii 

.  1 
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acting  wlien  the  ciliary  muscle  contracts  in  accommodation  for  near  objects, 
or,  in  other  words,  when  the  eyes  converge.  Inequality  of  the  pupils  also  is 
frequently  met  with  in  tabes.  Optic  atrophy,  like  optic  neuritis,  is  generally 
but  not  always  symmetrical,  one  exception  being  the  atrophy  which 
occasionally  results  from  a  severe  injury  to  the  forehead  or  vertex.  In 
these  cases  it  is  probable  that  the  optic  nerve  is  crushed  or  torn  by  a  fractiu'e 
of  the  base  passing  through  the  optic  foramen.  Another  instance  of  un- 
symmetrical  optic  atrophy  is  that  due  to  embolism  of  the  arteria  centralis, 
and  in  some  cases  no  cause  can  be  assigned.  Tertiary  syphilis  and  dis- 
seminated sclerosis  may  be  mentioned  as  occasional  causes  of  symmetrical 
atrophy,  though  in  the  former  case  there  are  usually  other  symptoms  of 
tabes. 

Gradual  failure  of  vision,  both  near  and  distant,  and  progressive  limita- 
tion of  the  fields  for  white  and  colours,  are  the  chief  symptoms  of  optic 
atrophy,  apart  from  the  pallor  of  the  disc  and  shrinking  of  the  retinal 
vessels  already  mentioned.  The  treatment  chiefly  turns  upon  the  presence 
or  absence  of  syphilitic  history  ;  if  there  is  any  evidence  in  favour  of  syphilis 
a  careful  trial  should  be  given  to  iodide.of  potassium,  combined  with  nux 
vomica.  But  the  prognosis  of  optic  atrophy  in  any  case  is  extremely 
unfavourable. 

3.  Tobacco-Amaukosis 

This  important  disease  appears  to  depend  upon  a  chronic  inflammatioa 
of  a  certain  tract  of  nerve-fibres  which  qo  to  the  macular  or  central  region 


Fi(^  30a.— Fiekl  of  vision  for  I'iglit  eye. 
a.  Fixation  point,  h.  Area  corresponding  to  optic  disc  (l.lind  spot). 
c.  Normal  field  for  white,  rl.  Field  from  a  case  of  retinitis  pig- 
mentosa (concentric  limitation),  e.  Area  (including  fix-ation  am 
blind  spots,  shaded  liorizontally)  represents  the  scotoma  for  red  ami 
green  in  a  case  of  tobacco-amanrosis. 


of  the  retina.    There  is  „  . . 

degree  of  atrophy  (in  advanced  cases)  of  the 


nothing  to  be  seen  ophthalmoscopically  except  some 
'   "     outer  part  of  the  disc.  The 
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defect  of  vision,  by  the  time  the  patient  usually  comes  under  care,  is  very 
marked  and  is  nearly  invariably  symmetrical,  e.g.  /^r  ^^^"^  1^  Jager  type. 
On  inquiry  the  patient  is  often  found  to  have  made  mistakes  lately  between 
silver  and  copper  coins,  and  on  testing  with  the  perimeter  and  small  squares 
of  coloured  paper,  his  visual  field  presents  a  scotoma  or  blind  area  for  red  and 
green,  less  commonly  for  yellow,  and  very  rarely  for  blue  (see  fig.  303,  e). 

The  field  for  white  is  not  limited,  nor  that  for  colours  apart  from  the 
scotoma.  Individual  idiosyncrasy  to  tobacco  must  be  taken  into  account,  but 
practically  it  is  only  the  strong  dark  sorts  (shag  and  cavendish)  that  produce 
tobacco  amaurosis.  Provided  the  case  come  under  care  fairly  early,  and  the 
patient  be  persuaded  to  give  up  smoking,  the  prognosis  is  very  good  ;  but  under 
other  circumstances  more  or  less  defect  will  be  likely  to  persist.  Tincture  of 
nux  vomica  in  small  doses  ( itt  v  ter.  die)  appears  to  hasten  recovery. 


4.  Retinitis  Pigmentosa 

This  rare  disease  is  characterised  by  the  development  in  the  retina  of 
black  pigment,  which  lies  superficial  to  the  retinal  vessels  in  the  form  of  a 
ring  or  belt  in  the  periphery.  This  ring  of  pigment  is  made  up  of  reticulated 
and  dotted  patches  which  often  have  processes  connecting  them  (like  the 
bone-corpuscles  as  seen  under  the  microscope).  This  development  of  pigment 
is  attended  by  atrophy  of  the  optic  disc  and  retina  and  steady  deterioration  of 
sight.  The  first  thing  commonly  noticed  is  failure  of  vision  in  the  evening 
(night-blindness)— and  soon  the  visual  field  is  found  to  be  contracted,  the 
tendency  of  the  disease  being  to  progress  slowly  for  some  years.  No  treat- 
ment is  Imown  to  have  much  effect  in  checking  it,  though  galvanism  with 
the  constant  current  is  worthy  of  trial. 

It  should  be  remembered  that  syphilitic  retino-choroiditis  may  simu- 
late retinitis  pigmentosa,  but  tiie  former  is  not  so  closely  symmetrical,  usu- 
ally shows  patches  of  choroidal  atrophy  as  well  as  the  pigment  ones,  and  in 
it  the  night-blindness  and  narrowing  of  the  field  are  rarely  so  decided.  True 
retmitis  pigmentosa  comes  on,  as  a  rule,  in  early  adult  life,  and  certainly  is 
most  prevalent  in  the  offspring  of  consanguineous  marriages. 


5.  Retinal  Detachment,  &c. 

In  highly  myopic  subjects  a  slight  blow  on  the  eye  or  a  straining  effort 
may  lead  to  detachment  of  the  retina,  especially  its  lower  segment.  Some- 
times it  is  spontaneous,  and  is  a  not  uncommon  sequence  of  chronic  inflam- 
matory changes  in  the  ciliary  region  and  vitreous.  Supposing  fair  vision  to 
have  been  present  before  the  detachment  occurred,  the  patient  notices  a  sudden 
loss  of  sight  hi  the  affected  eye  for  objects  above  the  horizon  (or,  if  the  de- 
tachment be  total,  for  all  objects).  On  examination  with  the  ophthalmoscope 
the  retina  is  seen  to  come  right  forward  as  a  whitish,  often  furrowed,  projec- 
tion, over  which  the  vessels  course.  This  appearance  is  very  characteristic, 
but  may  be  simulated  by  what  is  known  as  pseudo-glioma.  The  latter  is 
nearly  always  met  with  in  children,  and  consists  in  inflammatory  exudation 
masses  in  the  retina  and  vitreous  ;  there  is  no  such  regular  arrangement  of 
vessels  as  in  the  case  of  simple  detachment.  A  true  glioma  or  glio-sarcoma 
may  also  lift  up  the  retina  ;  but  in  this  case  the  tension  of  the  globe  is^ 
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generally  increased  (in  simple  retinal  detachment  usually  tlie  eye  is  soft). 
It  is  of  course  important  to  diagnose  a  gliomatous  tumour,  since  excision  of 
the  eye  must  be  resorted  to,  and  in  any  case  in  which  there  is  much  doubt 
the  solid  nature  of  the  swelling  can  be  ascertained  by  means  of  the  electric 
light  used  in  a  special  instrument. 

No  treatment,  unfortunately,  is  of  much  avail  in  cases  of  retinal  detach- 
ment. 

Hitmorrhages  into  the  retina  and  vitreous  are  sometimes  met  with  in 
young  adults,  inherited  gout  and  constipation  being  the  chief  factors  in  their 
causation.  In  such  cases  the  use  of  purgatives,  rest  to  the  eyes,  and  the 
administration  of  iodide  of  potassium,  &c.,  may  be  followed  by  gradual 
absorption  of  the  blood  and  recovery  of  vision.  In  older  subjects  multiple 
retinal  hfemorrhages  with  optic  neuritis  are  generally  due  to  high  arterial 
tension  and  vascular  degeneration,  and  are  of  very  grave  prognosis. 


DISEASES  OF  THE  CHOROID 


We  have  to  consider  briefly  :  (1)  the  various  forms  of  choroiditis  ;  (2) 
tuberculosis  ;  and  (3)  tumours  of  the  choroid. 


1.  Choroiditis 

may  be  either  central  or  peripheral,  and  may  occur  in  large  patches  or  as 
very  minute  spots,  being  often  associated  with  changes  in  the  retina  imme- 
diately overlying  it.  Speaking  roughly, 
it  may  be  said  that  the  great  majority 
of  cases  of  choroiditis  are  due  to  syphi- 
lis, either  acquired  or  inherited.  The 
most  typical  form  of  the  specific  dis- 
ease, coming  on  several  months  or 
years  after  infection,  consists  in  well- 
defined  white  patches  with  black  pig- 
mented borders,  scattered  about  the 
periphery  of  the  fundus.  Sometimes 
the  pigment  predominates,  and  at 
others  a  single  large  patch  at  or  near 
the  macula  is  found.  The  latter  may  re- 
present an  absorbed  gumma,  or  may  be 
very  superficial  and  tend  to  spread  in 
the  aggressive  manner  we  observe  in 
syphihtic  lupus  of  the  skin.  The  more 
the  central  or  macular  region  is 
affected  the  greater  is  the  risk  of  per- 
manent damage  to  vision,  changes  con- 
fined to  the  periphery  not  necessarily 

producing  much  defect  of  sight.  Since  many  cases  only  come  under  care 
when  the  active  stage  is  long  past,  treatment  is  often  not  of  marked  beneht, 
but  a  thorough  course  of  the  iodides  and  mercury  is  advisable  under  other 
circumstances. 

Associated  with  myopia  we  find  atrophic  white  choroidal  patches  m  the 


Fill.  304.— Ati-opliy  after  syphilitic  choroiditis, 
showing  various  degrees  of  wasting  (Hutch- 
inson), a.  Atrophy  of  pigment-epithelium. 
h.  Atrophy  of  epithelium  and  chono- 
capillaris,  the  large  vessels  exposed.  c. 
Spots  of  complete  atrophy,  many  with  pig- 
ment accumulation. 
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macular  region ;  with  general  senility,  numerous  small  round  light  areas, 
also  chiefly  central  in  distribution.  A  pigmentary  form  of  retino-choroiditis 
following  concussion  of  the  eye  has  already  been  alluded  to,  and  linear 
ruptures  of  this  layer  are  not  infrequent  from  the  same  cause. 

2.  TUBEECLE  OF  THE  ChOEOID 

is  distinguished  by  the  ophthalmoscope  as  ill-defined,  light,  raised  patches, 
as  large  as,  or  larger  than,  the  optic  disc.  It  is  nearly  always  a  sign  of 
advanced  general  tuberculosis,  especially  when  the  meninges  of  the  brain  are- 
affected,  and  is  decidedly  a  rare  affection. 

3.  Tumours  of  the  Choroid 

Melanotic  sarcoma  is  the  most  frequent  primary  growth,  and  there  is  the- 
same  tendency  to  rapid  general  infection  through  the  blood  as  in  melanotic 
sarcoma  starting  in  the  skin.  Nevertheless,  if  the  eye  containing  the  tumour 
be  excised  early,  a  radical  cure  is  possible.  These  sarcomata  are  composed 
of  spmdle  and  round  cells,  occasionally  non-pigmented  ;  in  all  cases  the 
tumour  tends  to  project  into  the  vitreous,  as  well  as  to  invade  the  sclerotic 
and  orbital  tissues.  Glioma,  starting  in  the  eye,  grows  backwards  along  the 
optic  nerve  to  the  brain,  and  is  more  common  in  childhood  than  is  sarcoma 
of  the  choroid.  The  latter  may  be  recognised  ophtlialmoscopically,  before  it 
has  protruded  through  the  sclerotic  ;  it  often  commences  at  or  near  the 
ciliary  region,  and  pushes  the  iris  somewhat  forwards,  whilst  increasing  the 
tension  of  the  globe. 

Excision  of  the  eye  is  the  only  treatment,  and  the  earlier  it  is  done  the- 
greater  the  chance  of  non-recurrence. 


PARALYSIS  OF  THE  OCULAE  MUSCLES,  &c. 

It  will  be  remembered  that  the  hitra-ocular  muscles,  the  ciliary  one  and 
the  contractor  pupilla-,  are  supplied  by  the  third  nerve,  which  also  controls 
all  the  extra-ocular  muscles  moving  the  globe,  except  the  external  tectus 
(sixth  nerve)  and  the  superior  oblique  (fourth).  In  the  case  of  syphilitic  or 
traumatic  meningitis  all  the  nerves  in  the  wall  of  the  cavernous  sinus  may 
be  involved  (the  sixth  being  the  most  hkely  to  escape),  whilst  from  nuclear 
disease  one  or  other  muscle  may  be  paralysed  or  only  the  intra-ocular  ones- 
(ophthalmoplegia  interna).  As  other  causes  of  ocular  paralysis,  we  may 
mention  tumours  or  aneurysms  at  the  base  of  the  brain,  fractures  of  the 
skull,  and  tabes  dorsalis.  Fairly  often  we  observe  temporary  paralysis  of 
one  or  other  muscle  (including  the  levator  palpebrae)  in  those  affected  with 
the  last-named  disease. 

If  the  paralysis  of  one  of  the  muscles  moving  the  eye  be  complete,  it  is 
revealed  by  squint  or  strabismus,  especially  on  trying  to  bring  the  affected 
muscle  into  action  ;  but  slighter  degrees  are  marked  by  diplopia  or  double 
vision  on  the  part  of  the  patient,  although  perhaps  no  defect  of  movement 
can  be  detected  by  the  surgeon.  If  one  of  the  external  or  internal  recti  be 
alone  paralysed,  the  double  images  are  seen  vertically  placed  ;  but  if  either  of 
the  other  rotator  muscles,  the  false  image  (that  seen  with  the  affected  eye) 
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is  inclined.  Such  cases  are  best  examined  by  holding  a  lighted  candle  before 
the  patient  (at  a  distance  of  several  feet)  in  a  darkened  room,  and  moving  it 
in  various  directions,  the  patient  following  it  with  his  eyes,  and  stating  the 
relative  position  of  the  two  images  to  each  other.  The  treatment  consists 
(whenever  there  is  reason  to  suspect  s\  philis)  in  the  administration  of  iodide 
of  potassium. 

What  is  known  as  diphtheritic  paralysis  of  the  eye  consists  in  a  failure 
of  accommodation  (symmetrical)  coming  on  rather  suddenly  within  a  few 
weeks  of  an  attack  of  diphtheritic  sore-throat.  Distant  vision  (supposing 
the  patient  to  be  emmetropic)  is  unaffected,  but  it  becomes  impossible  to 
read  small  print  without  convex  lenses  corresponding  to  the  amount  of 
accommodation  lost.  The  '  knee-jerks  '  are  absent,  and  there  is  frequently 
some  paralysis  of  the  soft  palate  revealed  by  regurgitation  of  fluids  into  the 
nose.  Complete  recovery  nearly  always  ensues  in  the  course  of  a  few  weeks, 
and  is  probably  hastened  by  tonics,  country  air,  and  other  measures  to 
improve  the  general  health.  It  is  a  curious  fact  that  in  some  of  the  most 
marked  cases  the  sore-throat  has  been  but  of  slight  intensity. 

Weakness  of  the  internal  recti,  and, of  the  ciliary  muscle  ('muscular 
asthenopia')  is  frequently  observed  in  annemic  subjects  or  those  weakened  by 
prolonged  lactation,  exhausting  illness,  overwork,  improper  food,  &c.  In 
high  myopia  the  strain  of  convergence  leads  to  defect  of  power  in  the  internal 
recti,  and  divergent  squint  may  result.  The  use  of  proper  glasses,  of  prisms 
with  their  bases  inwards,  and  finally  the  advancement  of  one  internal  rectus, 
are  some  of  the  means  employed  to  remedy  the  defect ;  but  the  details 
cannot  be  given  here.  It  may  be  noted  that  many  cases  of  strabismus 
are  not  accompanied  by  double  vision,  owing  to  the  obliteration  of  the 
image  received  in  the  squinting  eye,  and  that  the  majority  of  cases  of  con- 
vergent strabismus  do  not  depend  upon  paralysis  of  any  muscle,  but  upon 
over-action  of  the  internal  recti. 


DISEASES  OF  THE  EYE-LIDS,  ORBIT,  etc. 


The  lax  tissue  of  the  eyelids  is  especially  prone  to  oedematous  swelhng, 
sometimes  the  remains  of  an  attack  of  facial  erysipelas,  more  often  a  sign  of 
general  want  of  tone,  of  senility,  or  of  more  serious  visceral  disease.  Occa- 
sionally we  meet  with  persistent  cedema  of  the  lids  for  which  no  cause  can 
be  assigned,  or  which  has  started  in  some  long  past  erysipelatous  affection. 
Abscess  of  the  lid  is  a  not  uncommon  complication  of  facial  erysipelas,  and 
should  be  incised  as  early  as  possible  ;  occasionally  it  is  due  to  an  embedded 
foreign  body.  There  is  considerable  risk  of  an  orbital  abscess  finding  its 
way  backwards  into  the  skull,  and  sudden  death  may  result  from  this,  hence 
the  importance  of  opening  and  draining  any  collection  of  pus  in  this  situation. 
An  exploration  can  readily  be  made  with  a  sharp  tenotome  introduced 
parallel  to  the  orbital  roof  or  floor. 

Blepharitis  (or  Sycosis  Tarsi) 

is  the  name  given  to  inflammation  of  the  lid-margins  of  an  eczematous 
nature.  There  may  be  small  ulcers  along  the  lid-borders,  or  simply  pustules 
and  crusts,  the  hairs  tending  in  old  cases  to  atrophy  and  fall  out.    In  some 
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cases  the  hair-bulbs  form  the  centres  of  small  pustules,  and  it  is  for  these 
that  regular  epilation  with  forceps  is  advisable  ;  when  the  blepharitis  is  more 
of  an  eczema  than  a  sycosis  it  may  usually  be  cured  without  resorting  to 
this  painful  measure. 

The  disease  is  most  common  in  children,  often  follows  an  attack  of 
measles  or  scarlet-fever,  and  is  very  chronic  in  its  course.  It  may  also  be 
set  up  in  adults  by  prolonged  overwork  of  the  eyes  in  ill-ventilated  rooms, 
and  sometimes  is  associated  with  uncorrected  errors  of  refraction. 

There  is  more  or  less  gummy  discharge  and  lachrymation,  the  lids  adhere 
together  on  waking  up,  and  the  condition  is  aggravated  by  exposure  to  cold 
winds,  &c.  A  large  proportion  of  its  subjects  are  anaBmic  or  show  signs  of 
scrofulous  tendencies.  The  treatment  is  satisfactory  if  the  case  be  seen  early, 
but  when  blepharitis  has  existed  for  long  it  becomes  well-nigh  incurable. 
All  scabs  should  be  removed  twice  a  day  by  free  bathing  with  warm  water  (or 
a  lotion  containing  five  or  ten  grains  of  bicarbonate  of  soda  to  the  ounce), 
and  a  stimulating  ointment  (the  ung.  hydrarg.  nit.  dil.,  or  the  ung. 
hydrarg.  oxidi  flavi)  applied  to  the  edges  of  the  Hds.  Sometimes  an 
astringent  lotion  (see  treatment  of  conjunctivitis)  suits  well,  and  the  applica- 
tion of  a  twenty-grain  solution  of  nitrate  of  silver  from  time  to  time  may  be 
useful.  Any  decided  error  of  refraction  should  be  corrected  ;  if  there  is 
photophobia,  the  use  of  cobalt-tinted  protective  glasses,  or  of  '  goggles,'  is 
advisable.  Cod-liver  oil  should  be  given  in  the  strumous  cases  and  prepara- 
tions of  iron  in  the  anasmic  ones.  Sometimes,  as  already  mentioned,  it  is 
necessary  to  epilate  or  to  apply  the  mitigated  nitrate  of  silver  stick  from 
time  to  time  to  the  little  sores. 

Lacheymal  Obstruction 

The  chief  symptom  of  impeded  passage  of  tears  into  the  nose  is  epiphora, 
or  their  flowing  over  the  cheek.  The  obstruction  may  be  situated  at  the 
puncta  (or  the  latter  may  be  displaced  owing  to  entropion  or  ectropion),  in 
the  canaliculi,  lachrymal  sac,  or  nasal  duct.  If  it  is  in  the  latter,  pressure 
over  the  sac  with  the  finger  will  cause  a  sudden  regurgitation  of  fluid  (more 
or  less  mucoid  or  even  purulent)  through  the  puncta.  This  distension  of 
the  sac  (mucocele)  by  retained  mucus  and  tears  can  often  be  seen  as  a 
rounded  swelling  at  the  inner  canthus  ;  it  is  always  liable  to  set  up  inflamma- 
tion and  suppuration,  and  if  the  abscess  is  allowed  to  burst  it  commonly 
does  so  below  the  tendo  ocuH.  A  fibrous  stricture  of  the  nasal  duct  is  not 
mfrequently  the  cause  of  lachrymal  obstruction,  being  itself  probably  due  to 
some  chronic  inflammation  of  its  lining  mucous  membrane.  Disease  of  its 
bony  wall  (e.g.  from  inherited  syphihs)  may  also  give  rise  to  most  intractable 
lachrymal  obstruction. 

In  eases  of  chronic  conjunctivitis  with  epiphora,  but  without  mucocele  or 
other  evidence  of  organic  obstruction,  astringent  drops  or  lotion  (two  grains 
of  nitrate  of  silver  or  sulphate  of  zinc,  or  one  grain  of  chloride  of  zinc 
to  the  ounce)  are  of  use.  If  there  is  displacement  of  one  or  both  puncta 
or  narrowing  of  the  duct,  considerable  advantage  is  gained  by  slittmg  up 
the  canahculus  with  a  Weber's  probe-pointed  knife.  The  lachrymal  duct 
can  then  be  explored  by  probes,  any  stricture  dilated,  and  frequent  irriga- 
tion employed.  It  must,  however,  be  admitted  that  the  gradual  dilatation 
o  these  strictures  is  commonly  very  unsatisfactory,  even  when  aided  by 
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the  frequent  use  of  astringent  and  antiseptic  lotions,  and  somewhat  better 
results  are  obtained  from  introducing  a  leaden  style  (the  upper  end  of 
which  is  bent  down  so  as  to  prevent  it  slipping  right  in),  which  is  worn  for 
many  months  at  a  time.  Boracic  or  weak  sulphate  of  zinc  lotion  should  also 
be  used. 


Syphilitic  Affections  of  the  Lids 

Primary  chancres  are  occasionally  met  with  both  on  the  conjunctival 
and  cutaneous  surfaces  ;  they  are  always  accompanied  by  pre-auricular  or 
submaxillary  buboes,  the  presence  of  this  gland-enlargement  assistmg 
greatly  in  the  diagnosis.  During  the  secondary  stage,  especially  if  there  is 
a  well-marked  eruption  on  the  face,  a  syphilitic  form  of  blepharitis  with 
multiple  small  ulcers  along  the  lid-borders  is  sometimes  observed.  Tertiary 
ulceration  of  the  eyelids  is  noteworthy  from  the  fact  that  it  is  difficult  to 
cure  by  the  ordinary  treatment  (iodoform  locally  and  iodides  internally),  and 
is  very  prone  to  relapse.  It  is  a  rare  disease,  the  subjects  being  usually 
women  who  have  suffered  severely  from  other  syphilitic  symptoms. 


TUMOUKS  OF  THE  EyE-LIDS  AND  OrBIT 

By  far  the  most  common  is  what  is  known  as  a  meihomian  cyst  or 
chalazion.  It  occurs  (usually  in  young  or  middle-aged  adults)  as  a  small, 
rounded,  well-defined  lump  in  the  eye-lid,  which  really  starts  in  the  meibomian 
gland  layer,  but  tends  to  project  most  towards  the  skin.  Sometimes  more 
than  one  is  present  at  the  same  time,  and  there  is  a  tendency  for  them  to 
recur  in  certain  individuals.  They  consist  of  a  gelatinous  mass  of  small 
cells  situated  around  one  of  the  meibomian  glands,  and  though  they  may 
sometimes  remain  quiet  for  long,  tend,  as  a  rule,  to  inflame  and  suppurate. 
Hence  it  is  advisable  to  operate  on  them  as  soon  as  they  attain  a  sufficient 
size  to  be  easily  recognised  by  the  finger  passed  over  the  affected  lid.  The 
latter  should  be  everted,  the  conjunctival  surface  over  the  tumour  treated 
with  pure  cocaine  to  procure  anaesthesia,  then  a  small  crucial  incision  made 
with  a  Beer's  knife,  and  the  little  tumour  evacuated  by  means  of  a  small 


Fig.  so.-,.— E 


curette  and  finger-pressure.  If  the  cyst  has  already  suppurated,  an  incision 
alone  will  suffice. 

A  stye  consists  in  inflammation  and  suppuration  about  one  ^  of  the 
sebaceous  glands  at  the  edge  of  the  lids.  As  is  the  case  with  meibomian 
tumours,  there  is  usually  a  strong  tendency  to  recur.  Hot  fomentations  and 
a  small  incision  to  let  out  the  pus  constitute  the  local  treatment;  any 
accompanying  conjunctivitis  or  error  of  refraction  should  be  attended  to, 
and  a  tonic  is  often  useful. 

Horns  are  occasionally  seen  growing  from  one  or  other  eyelid  ;  they 
invariably  originate  in  a  "sebaceous  gland,  and,  however  hard  towards  the 
apex,  are  fairly  soft  at  their  base.    Excision  with  scissors  is  required. 
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N(Bvi  are  common  about  the  eye-hds  as  elsewhere  on  the  face ;  the 
cutaneous  purple  ones  should  be  treated  with  a  very  fine  cautery  point  (the 
^  galvano-cautery  wire-loop  is  suitable)  or  by 

5£i^:=^s       electrolysis.     The  advantage  of  the  latter  is 
?  .       the  subsequent  absence  of  scarring,  but  it  is  a 
.         /    slow  and  rather  uncertain  method.    The  most 
/    difficult  form  to  treat  is  the  large  subcutaneous 
venous  naavus,  which  may  cause  the  affected 
V  eye-lid  to  constantly  project  over  the  eye.  Re- 

I-  peated  punctures  with  the  fine  point  of  the 

Fig.   306  — a    small  melanotic  Pacquelin's  cautery  form  the  most  satisfactory 
growth  on  the  lower  eye-lid,  treatment,  an  interval  of  a  few  weeks  bemg 

commencing  m  a  mole.  ■  ^ 

allowed  between  each  application. 

A  form  of  congenital  growth  occasionally  met  with  at  the  edge  of  the 
eye-lids  is  the  pigmented  mole,  forming  a  small  lobulated  excrescence.  It  is 
of  importance  frorn  the  risk  of  melanosis  starting  from  it  in  later  life,  and 
hence  should  be  excised. 

Molluscwm  Gontagiostm  is  treated  in  the  section  on  Diseases  of  the  Skin. 
A  favourite  starting-place  for  rodent  ulcer  is  the  inner  part  of  the  upper  or 
loAver  eye-lid.  It  commences  as  a  small,  smooth  infiltration  of  the  skin,  and 
tends  to  have  a  crescentic  outhne  and  to  ulcerate  sooner  or  later,  then 
steadily  advancing  both  in  depth  and  on  the  surface.  It  may  occur  as  early 
as  thirty  years  of  age,  but  is  most  common  in  more  elderly  patients,  and,  as 
is  well  known,  causes  no  glandular  enlargement,  however  long  it  exists. 

The  best  treatment  is  excision,  scraping  or  cauterisation  being  more  likely 
to  be  followed  by  recurrence,  unless  very  thoroughly  done. 

Dennoid  cysts  occur  as  rounded  subcutaneous  tumours,  especially  over  the 
external  angular  process  of  the  frontal  bone,  which  is  often  slightly  indented 
beneath  them.  They  are  always  congenital  and  due  to  peculiarity  in  develop- 
ment, and  do  not  as  a  rule  increase  much  after  the  first  year  or  two.  They 
have  a  fibrous  wall  lined  with  epithelium,  their  contents  being  chiefly  seba- 
ceous matter,  cholesterin,  and  abortive  hairs.  If  prominent  enough  to  be 
unsightly,  the  cyst  should  be  excised  (without  opening  the  cyst-wall  during 
the  operation,  if  it  can  be  avoided),  the  wound  being  made  parallel  to  the 
eye-brow  and  carefully  sutured  with  fine  silk.  A  spirit  lotion  or  iodoform 
should  be  used  in  the  dressing. 

Pulsating  Oebital  Tumour 

This  term  includes  several  conditions,  producing  the  following  symptoms  : 
(1)  protrusion  of  one  eye  (occasionally  of  both)  with  dilatation  of  its  super- 
ficial veins  ;  (2)  pulsation  to  be  felt  in  the  orbit,  generally  best  through  the 
upper  hd ;  (3)  a  continuous  bruit,  which  is  not  only  readily  heard  by  the 
surgeon  but  gives  great  annoyance  to  the  patient ;  (4)  frequently  paralysis 
of  one  or  other  oculo-motor  muscle.  Although  the  pathology  of  this  affec- 
tion IS  still  not  completely  ascertained,  it  is  certain  that  the  most  usual  con- 
dition is  a  great  dilatation  of  the  ophthalmic  vein  (due  in  most  cases  to  a 
commimicc^tion  with  the  internal  carotid  artery  in  the  cavernous  sinus). 

More  rarely  a  true  aneurysm  of  the  carotid  or  ophthalmic  arteries  is 
present. 

Pulsatmg  orbital  tumour,  like  arterio-venous  aneurysm  elsewhere,  is 
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generally  the  result  of  injury — a  fall  or  blow  on  the  head  involving  fracture 
of  the  base,  a  punctured  wound  of  the  orbit  with  a  sword  or  stick,  &c. — and 
is  therefore  most  common  in  males.  It  develops  gradually  within  a  few 
weeks  of  the  injury,  the  symptoms  increasing  in  severity  imtil  sometimes 
vision  is  lost,  owing  to  tlie  extreme  protrusion  of  the  globe  and  stretching  of 
the  optic  nerve.  In  some  cases  it  arises  independently  of  any  injury,  and 
this  spontaneous  form  is  usually  of  sudden  onset  and  is  most  common  in 
females. 

It  is  an  interesting  fact  that,  however  great  be  the  protrusion  (proptosis), 
the  vessels  of  the  optic  disc  present  but  little  that  is  abnormal,  beyond 
pulsation  of  the  veins.  As  already  mentioned,  however,  the  veins  of  the 
conjunctiva  and  lids  are  usually  much  dilated. 

The  progress  of  the  disease  is  variable  ;  a  gradual  diminution  of  the  pro- 
trusion and  spontaneous  cure  is  possible,  though  most  of  the  cases  are  sub- 
mitted to  treatment.  Tliis  consists  in  :  (1)  digital  compression  of  the  common 
carotid,  which  unfortunately  can  only  be  carried  out  for  short  periods,  owing  to 
the  pain  it  causes  ;  (2)  the  use  of  ice  or  graduated  compression  over  the  globe 
and  eye-lids  ;  ( 3)  ligature  of  the  carotid  artery.  Attempts  have  been  made 
more  than  once  to  ligature  the  dilated  vessel  in  the  orbit,  but  have  almost 
always  failed. 

Tying  the  common  carotid  has  been  followed  by  cure  in  a  fair  proportion 
of  cases,  but  it  is  a  proceeding  attended  with  serious  risk,  and  should  not  be 
resorted  to  unless  milder  measures  have  failed  and  the  symptoms  are  steadily 
increasing  in  severity. 

Xanthelasma  Palpebkaeum 

consists  in  the  development  of  raised  yellow  patches  at  the  inner  end  of 
the  eye-lids,  especially  the  upper  ones.  Its  subjects  are  always  adults,  especi- 
ally those  who  have  suffered  repeatedly  from  '  bilious  attacks  '  or  sick  head- 
aches. The  yellow  colour  is  found  to  be  due  to  a  peculiar  fat  which  is 
deposited  in  the  rete  mucosum  cells  or  the  corium  immediately  beneath.  It 
rarely  happens  that  a  xanthelasma  patch  is  sufficiently  disfiguring  to  call  for 
its  excision. 

OPERATIONS 

The  introduction  of  cocaine  has  greatly  limited  the  use  of  ether  and 
tihloroform  in  ophthalmic  surgery  ;  general  anesthesia  is  now  only  required, 
as  a  rule,  for  excision  of  the  globe,  tenotomy  in  young  children,  advancement 
of  a  rectus,  and  iridectomy  for  glaucoma.  Extraction  of  cataract  can  nearly 
always  be  effected  under  local  anipsthesia,  and  thus  the  risk  of  after-vomiting 
avoided,  but  occasionally  it  is  necessary  to  give  ether  or  cliloroform  if  the 
patient  be  very  restless  or  possess  no  self-control.  To  obtain  local  anajs- 
thesia  of  the  cornea  and  ocular  conjunctiva,  the  best  way  is  to  drop  on  to 
them  a  2  per  cent,  solution  of  freshly  prepared  cocaine  (made  with  some 
boracic  acid  in  it  for  the  purpose  of  antisepsis)  several  times  during  the  ten 
minutes  which  precede  the  operation.  It  must  be  remembered,  however, 
that  the  cocaine  does  not  anaesthetise  the  lid-borders  nor  the  iris,  hence 
the  introduction  of  a  speculum  and  iridectomy  cause  slight  pain.  In  doing 
extraction  of  cataract  with  iridectomy  it  is  well  to  warn  the  patient  of  this 
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before  introducing  the  iris-forceps,  for  fear  that  a  sudden  movement  should 
endanger  the  success  of  the  operation. 

Hypodermic  injection  of  a  few  drops  of  cocaine  solution  may  be  used  in 
performing  tenotomy  or  excising  part  of  the  eye-lid,  cl'c. ;  and,  for  the  removal 
of  a  meibomian  tumour  or  applying  astringents  to  the  conjunctiva,  anesthesia 
is  best  procured  by  applying  powdered  cocaine  and  allowing  it  to  dissolve 
locally. 

1.  Excision  of  the  Globe 

Instruments  required  :  spring  speculum,  fixation-forceps,  scissors  curved 
on  the  flat,  sti'abismus-hook.  Standing  behind  the  patient,  introduce  and  fix 
the  speculum,  pick  up  the  conjunctiva  just  above  the  cornea,  and  divide  it 
all  round  close  to  the  sclero-corneal  junction.  Having  opened  Tenon's  capsule, 
introduce  the  hook  under  each  of  the  recti  muscles  in  turn  and  divide  them. 
Then  open  the  speculum  as  widely  as  possible,  press  it  backwards  and  make 
the  globe  protrude.  Steadying  it  with  the  fingers  of  the  left  hand,  introduce 
the  scissors  behind  the  globe  from  the  right-hand  side,  open  them  to  receive 
the  optic  nerve  within  the  blades,  and  divide  it  with  a  single  cut.  One  or 
both  oblique  muscles  and  some  connective  tissue  may  still  require  to  be 
divided.  A  small  sponge  should  be  at  once  applied  and  kept  in  place  by  a 
pad  and  firm  bandage.  The  wound  heals  usually  within  a  week,  and  about  a 
month  after  the  operation  a  glass  eye  may  be  worn.  It  is  well  to  use  some 
boracic  lotion  and  ointment  daily  for  a  week  or  two  after  the  operation. 

Lately  the  introduction  of  small  celluloid  glass  or  silver  globes  within 
Tenon's  capsule,  to  take  the  place  of  the  excised  eye,  has  been  extensively 
tried.  The  capsule  and  conjunctiva  should  be  sewn  up  separately  with  fine 
silk,  and  it  is  well  to  use  a  drain  of  horsehair  for  a  day  or  two.  If  the 
operation  succeeds  the  movements  of  the  glass  eye  are  generally  improved 
by  the  presence  of  the  globe  behind  it,  but  unfortunately  there  is  a  strong  ten* 
dency  on  the  part  of  the  latter  to  work  out. 

A  glass  eye  should  be  remov'ed  every  night  and  cleansed,  and  it  needs  to 
be  renewed,  as  a  rule,  once  a  year. 


2.  Tenotomy 

(The  common  operation— division  of  the  internal  rectus— will  be  described.) 
The  operator  stands  at  the  right  side  of  the  patient,  introduces  the  speculum, 
and  seizes  a  little  fold  of  conjunctiva  with  the  fixation-forceps— the  point 
aimed  at  being  the  junction  of  the  inner  and  lower  corneal  tangents.  With 
a  small  pair  of  straight  scissors  he  makes  an  opening  in  the  conjunctiva  and 
Tenon's  capsule  at  the  same  time.  If  this  is  not  done  the  capsule  should  be 
picked  up  separately  and  kicised.  The  strabismus-hook  (  which  should  always 
be  blunt-ended)  is  now  passed  with  its  end  directed  backwards  towards 
the  apex  of  the  orbit,  then  brought  under  the  rectus  tendon,  and  the  latter 
shghtly  raised  on  the  hook,  whilst  one  blade  of  the  scissors  is  introduced 
under  it,  the  other  passing  between  the  conjunctiva  and  tendon.  The  latter  is 
now  cut  through,  and  the  hook  may  be  reintroduced  if  it  is  thought  some 
part  of  the  muscle  has  remained  undivided.  A  pad  and  bandage  are  usually 
applied  for  a  few  days— the  conjunctival  wound  is  so  small  that  no  suture 
IS  required. 
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It  is  never  advisable  to  perform  tenotomy  on  both  eyes  at  a  time,  for  fear 
divergence  should  result.  Squints  of  25°  or  more  will  not  be  cured  by  a 
single  tenotomy  ;  but  it  is  best  to  perform  the  second  operation  after  a  con- 
siderable interval ;  of  course  all  errors  of  refraction  should  be  corrected. 

Sometimes  tenotomy  of  one  muscle  is  combined  with  advancement  of  its 
opponent,  e.g.  for  divergent  strabismus  the  external  rectus  is  divided  and  the 
internal  one  advanced.  The  operation  of  advancement  is  too  complex  to  be 
described  here. 


As  already  described  (p.  820),  in  cases  of  wound  of  the  globe  with  prolapse 
of  the  iris,  an  iridectomy  may  be  required.    Apart  from  this  it  is  performed 


either  for  optical  purposes  (i.e.  to  provide  an  artificial  pupil  in  cases  in  which 
the  natural  one  is  hidden  by  a  corneal  nebula  or  obstructed  by  lymph),  or  to 
facilitate  the  extraction  of  cataract.  In  either  case  only  a  small  iridectomy 
is  generally  made.  But  in  the  case  of  iridectomy  for  glaucoma  it  is 
necessary  to  remove  a  large  portion  of  the  iris  and  to  take  it  right  up  to  the 
ciliary  attachment  (see  fig.  308). 

Iridectomy  for  optical  purposes  is  made  by  choice  downwards  or  down- 
wards and  inwards  ;  but  its  position  must,  of  course,  depend  on  that  of  the 
clear  part  of  the  cornea.  Iridectomy  for  glaucoma  is  nearly  always  performed 
upwards,  so  that  the  coloboma  may  be  concealed  to  some  extent  by  the 
upper  lid.  In  doing  the  former  a  keratome  is  usually  employed,  whilst 
many  prefer  Graefe's  knife  for  the  latter  operation.  There  is  a  certain 
amount  of  risk  in  using  the  keratome  that  the  lens-capsule  may  be  wounded, 
though  this  does  not  often  happen. 

The  operation  for  glaucoma  may  be  briefly  described.  An  anresthetic  is 
advisable.  The  speculum  ha\ang  been  introduced,  the  conjunctival  surface  is 
cleansed  with  boracic  lotion.  The  operator,  standing  behind  the  patient, 
fixes  the  globe  by  grasping  the  conjunctiva  with  the  forceps  below  the 
cornea,  and  then  with  a  broad  keratome  or  a  Graefe's  knife  makes  an 
incision  about  1mm.  behind  the  sclero-corneal  junction,  equal  to  nearly 
one-third  of  the  corneal  circumference,  and  just  in  front  of  the  attachment 
of  the  iris.  The  instrument  is  slowly  withdrawn,  the  escape  of  the  aqueous 
causing  the  iris  to  bulge  towards  the  wound.  A  pair  of  iris-forceps  is  now 
introduced,  opened,  and  made  to  seize  the  iris  towards  its  pupillary  border, 
the  assistant  having  taken  charge  of  the  fixation-forceps.  The  iris  is  now 
drawn  out  and  cut  through  at  the  right-hand  margin  of  the  wound  ;  by 
gentle  traction  it  is  torn  away  from  its  ciliary  attachment  as  far  as  the  left- 
hand  border  of  the  wound  and  again  divided.  A  fine  caoutchouc  spatula 
or  curette  is  now  used  to  depress  either  border  of  the  iris  from  the  wound, 
any  blood  is  gently  wiped  away  with  cotton-wool  pledgets,  a  drop  of  eserine 
solution  applied,  and  the  speculum  removed  cautiously.  The  eye  is  kept 
bandaged  up  for  several  days,  sal-alembroth  wool  and  gauze  being  used  for 


3.  Iridectomy 


Fig.  307. — Iridectomy  downwards 
and  inwards  for  urtificjial  pupil. 


Fig.  .50S.— Iridectomy  for 
glaucoma  (De  Wecker). 
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the  dressing.  It  should  be  removed  daily,  the  lids  bathed,  and  the  dressing 
reapplied. 

Complications  of  the  operation,  etc. — Owing  to  the  anterior  chamber 
being  generally  very  shallow  in  acute  glaucoma,  it  requires  considerable  skill 
to  make  the  section  behind  the  sclero-corneal  junction  and  yet  in  front  of  the 
iris.  On  account  of  the  tension  a  sudden  spurt  of  aqueous,  as  soon  as  the 
section  is  made,  is  very  liable  to  occur  and  to  increase  the  risk  of  wound  of 
the  lens. 

The  dilated  blood-vessels  of  the  conjunctiva  bleed  readily  during  the 
section,  and  it  occasionally  happens  that  the  sudden  relief  of  tension  is 
followed  by  profuse  intra-ocular  hiemorrhage,  destroying  vision  and  rendering 
subsequent  enucleation  necessary. 

4.  Needling  OrEKATiONS  fok  Soft  Cataract 

These  are  only  suitable  in  early  life,  and  are  used  chiefly  for  lamellar 
or  congenital  cataract.  It  may  be  necessary  to  give  an  aniesthetic,  though 
cocaine  will  often  suffice.  The  pupil  should  be  fully  dilated  with  atropine 
before  the  operation,  and  its  use  continued  during  the  whole  process  of 
swelling-up  and  absorption  of  the  lens-matter,  this  often  taking  many 
weeks.  The  lids  being  either  held  open  or  kept  so  by  a  speculum,  a  cataract- 
needle  is  introduced  through  the  cornea  near  its  margin  and  directed  towards 
the  centre  of  the  pupil ;  its  point  is  then  turned  backwards  and  made  to  tear 
the  capsule  and  front  of  the  lens.  The  needle  is  withdrawn,  taking  care  not 
to  touch  the  iris.  It  is  well  to  use  iced-water  dressing  for  forty-eight  hours, 
and  to  keep  the  patient  in  a  darkened  room  (Nettleship).  The  lens-matter 
if  exposed  to  the  action  of  the  aqueous  humour,  swells  and  projects  into  the 
anterior  chamber,  and  is  slowly  absorbed.  After  a  month  or  two,  if  no 
irritation  or  congestion  is  present,  the  needling  may  be  repeated,  and  some- 
times three  or  four  operations  are  required. 

Some  operators  prefer  to  iiasten  the  process  by  needling  freely  at  first, 
and,  when  the  lens  has  become  swollen  and  softened,  letting  it  out  through  a 
small  incision  made  with  a  narrow  keratome,  either  by  the  curette  and  slight 
finger-pressure,  if  required,  or  by  the  use  of  a  special  suction  instrument.  [ 
Of  course,  after  the  cataract  has  been  removed,  the  patient  will  require  i 
convex  lenses  to  read  with — about  lOD  to  12D  for  distant  vision,  about  16D  p 
to  18D  for  near  vision.  j 

5.  Extraction  op  Hard  Cataract  I 

The  operation  generally  performed  is  what  is  known  as  a  modified  j 
Graefe's  extraction,  the  narrow  loiife  named  after  that  surgeon  being  used,  I 
and  the  section  lying  chiefly  at  the  sclero-corneal  junction.  ! 

Frequently  a  small  upward  iridectomy  is  performed  some  weeks  orf 
months  before  the  removal  of  the  cataract,  and  this  proceeding,  though  it; 
involves  two  operations,  appears  to  increase  the  chance  of  the  result  proving  I 
satisfactory.  If  preliminary  iridectomy  is  not  done  the  proceeding  is  asj 
follows :  the  eye  being  under  the  full  influence  of  cocaine,  and  a  boracic  j 
solution  having  been  used  to  render  the  conjunctiva  aseptic,  the  speculum  ' 
also  being  in  place,  the  operator  fixes  the  eye  as  already  described  (sec' 
Iridectomy),  and  introduces  the  knife  with  its  point  directed  towards  theji 
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outre  of  the  pupil,  at  or  just  behind  the  sclero-corneal  junction.  As  soon 
s  the  blade  is  well  in  front  of  the  iris  the  handle  is  depressed  and  the  point 
arried  across  to  emerge  at  a  point  corresponding  to  the  one  of  entrance, 
'he  puncture  and  counter-puncture  are  so  placed  as  to  include  between  them 
bout  two-fifths  of  the  corneal  circumference.  The  incision  is  then  com- 
leted  by  to-and-fro  action  of  the  knife,  the  edge  of  which  is  turned  some- 
'hat  forwards  as  it  cuts  through.  Care  should  be  taken  not  to  press  upon 
le  globe  with  the  fixation-forceps,  which  simply  effect  gentle  downward 
'action.  The  iris-forceps  is  now  introduced,  the  upper  part  of  the  iris 
rawn  out  and  removed  by  a  single  cut  of  the  scissors  (the  amount  removed 
eing  much  smaller  than  is  necessary  for  glaucoma).  The  cystitome  is  then 
assed  into  the  anterior  chamber,  its  point  turned  towards  the  lens  and 
lade  to  tear  through  the  capsule  transversely  (some  operators  add  a  vertical 
ivision  of  the  capsule).  By  steady  pressure  with  a  curette,  placed  at  the 
)wer  border  of  the  cornea,  the  lens  is  now  made  to  tilt  forwards  and  to 
resent  in  the  wound.  The  pressure  is  relaxed  as  soon  as  the  greatest 
iameter  of  the  lens  has  emerged,  for  fear  of  escape  of  vitreous.  Frequently 
)me  manipulation  with  the  finger  through -the  lower  lid  is  finally  needed, 
)  coax  out  bits  of  lens-cortex  which  have  remained. 
The  margins  of  the  iris  should  now  be  depressed  away  from  the  wound 
they  tend  to  protrude,  and  after  it  has  been  ascertained  that  the  edges  of 
le  wound  lie  in  good  apposition,  the  upper  lid  should  be  cautiously  lifted 
/er  it  and  the  closed  eyes  bandaged  up  with  a  four-tailed  bandage. 

It  should  be  noted  that  before  bringing  pressure  on  the  globe  to  extract 
le  lens  the  speculum  should  be  relaxed  or  held  forwards  by  the  assistant. 

After-treatment. — The  patient  is  usually  kept  in  a  darkened  room  for 
)out  a  week,  the  bandage  changed  and  the  lids  bathed  once  or  twice  daily, 
id  atropine  used  if  frontal  pain,  &c.,  suggests  the  onset  of  iritis.  Leeches 
I  the  temple  are  also  advised  by  some  surgeons  in  the  latter  case.  At  the 
id  of  a  fortnight,  if  all  goes  well,  the  patient  may  go  about  with  protective 
)ggles,  and  a  few  weeks  later  be  tested  for  glasses. 

Com2)licatious,  dc. — Escape  of  vitreous  is  much  to  be  dreaded  if  the 
cision  be  made  too  far  back,  in  myopic  eyes,  &c.  Should  it  occur  before 
le  lens  projects  the  scoop  should  at  once  be  introduced  and  the  lens  drawn 
it  with  it.  The  operation  should  in  any  case  be  brought  to  a  speedy 
ose  and  the  eye  bandaged  up. 

In  a  certain  small  proportion  of  cataract  cases  the  eye  suppurates,  or 
scomes  the  seat  of  severe  iritis.  In  a  great  many  it  is  necessary  to  perform 
bsequentjieedling  operations  for  the  removal  of  opaque  capsule. 


3  I 
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CHAPTER  X 

INJURIES  AND  DISEASES  OF  THE  FACE  AND  NOSE 

MALFOBMATIONS 

Malformations  of  the  face  result  from  imperfect  development  or  incomplete 
fusion  of  the  median  (fronto-nasal)  maxillary  or  mandibular  processes.  They 
may  affect  the  soft  parts  only,  the  bones  being  properly  formed  beneath,  or 
the  soft  parts  and  the  bones  as  well. 

Hare-lip,  which  is  by  far  the  most  common,  is  due  to  the  failure  of  union 
between  the  margins  of  the  maxillary  and  fronto-nasal  lobes.  It  may  occur 
on  one  side  only  (and  then  nearly  always  upon  the  left)  or  on  both,  and 
there  may  be  merely  a  notch  on  the  red  margin  of  the  lip,  or  a  deep  wedge- 


.    Fig.  309.— Double  hare-lip. 

shaped  defect,  or  a  complete  division  extending  into  the  nose.  In  this  last 
case  there  is  always  at  the  same  time  a  defect  in  the  alveolar  border,  usually 
between  the  middle  and  lateral  incisor  teeth ;  and  in  many  instances  the 
palate  is  imperfectly  developed  as  well. 

When  the  hare-lip  is  double  and  extends  into  the  bone  on  both  sides  (a 
condition  always  associated  with  cleft  palate)  the  extremity  of  the  fronto- 
nasal process,  carrying  the  two  premaxillary  bones,  with  the  germs  of  most 
of  the  incisor  teeth,  is  completely  detached  from  the  maxilla?  and  often  from 
the  vomer,  so  that  it  remains  suspended  from  the  column,  and  sometimes 
from  the  tip  of  the  nose  (fig.  309). 

In  comparison  with  this,  other  malformations  on  the  exterior  of  the  face 
are  very  rare.  The  maxillary  sometimes  fails  to  unite  with  the  mandibular  | 
process,  so  that  the  mouth  is  prolonged  upwards  towards  the  ear  (macro- 
stoma);  the  lachrymal  cleft  may  remain  open,  and  a  median  fissure  may 
make  its  ^appearance  in  the  fronto-nasal  process,  between  the  two  premaxillary 
bones.  Supernumerary  auricles  are  not  uncommon,  and  are  often  associated  i 
with  macrostoma.  Similar  growths  of  smaller  size  may  be  met  with  in  the 
neck  at  the  sites  of  the  second  and  third  branchial  clefts. 

Treatment.— The  operation  for  hare-Kp  has  been  performed  within  a  I 
lew  hours  of  birth.    As  a  rule  it  is  advisable  to  wait  until  the  child  is  al 
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fiontli  or  six  •weekR  old,  and  in  complicated  case3  later  still.  Chloroform 
liould  be  used  as  the  antesthetic,  and  the  assistant  who  fixes  the  head 
hould  at  the  same  time  compress  the  facial  arteries  where  they  pass  over 
he  lower  jaw.    Sometimes  it  is  advisable  to  secure  the  coronaries  as  well 


Fig.  310. — Operation  for  Rin^le  liai'e-lip  when  the  fissure  does 
not  extend  into  the  nostril. 


ither  with  the  finger  and  thumb,  after  the  lip  has  been  detached,  or  with 
.  pair  of  forceps,  the  blades  of  which  are  guarded  with  rubber.  It  is  con- 
jenient  to  wrap  the  child  round  in  a  towel  so  as  to  prevent  any  movement  if 
he  anfesthesia  is  not  sufficiently  long. 

The  lips  are  first  thoroughly  freed  by  dividing  the  folds  of  mucous 
lembrane,  keeping  the  knife  close  to  the  bone.  Then  the  edges  are  pared, 
he  opposing  red  margins  removed,  and  the  raw  surfaces  brought  together 
1  such  a  way  as  to  maintain  the  border  line  of  the  lip  as  accurately  as 
ossible. 

Where  the  cleft  is  incomplete,  Nelaton's  incision  is  the  best.  The  angle 
if  each  flap  is  grasped  in  turn  with  a  pair  of  forceps  and  a  /^-shaped  incision 
lade  above  the  cleft,  the  length  of  the  two  sides  depending  upon  the  degree 
f  deformity.  A  silk  ligature  is  then  passed  through  the  incision  and  drawn 
ownwards ;  this  inverts  the  flap  and  brings  together  the  opposing  surfaces, 
'Inch  may  be  at  once  secured  with  sutures.  A  slight  projection  is  left  on 
le  border  of  the  lip,  but  it  soon  disappears.  The  vertical  cicatrix,  after  the 
peration  for  hare-lip,  has  a  strong  tendency  to  contract,  and  if  the  red  hne 
•  accurately  adjusted  in  the  infant  there  is  almost  sure  to  be  a  notch  in 
le  adult.  This  operation  is  sometimes  performed  at  puberty  to  rectify  the 
3fect  left  by  a  previous  one. 

The  same  incisions  are  made  when  the  cleft  is  complete,  if  the  two  sides 
-e  fairly  equal.  The  apex,  of  course,  is  wanting,  and  the  two  are  separate 
3ove  as  well  as  below.  The  flaps  reflected  from  the  margins  are  turned 
3wn  in  the  same  way,  but  the  whole  length  is  not  required  and  should 
3t  be  preserved.    This  is  sometimes  known  as  Malgaigne's  operation. 

If  the  two  borders  are  very  unequal— one,  for  example,  short  and  vertical, 
le  other  long  and  sloping— a  further  modification  is  advisable.  The  flap  on 


Pig,  811.— Operation  for  single  hare-lip  when  the  tides  of  the  fissure  are  iinocniul. 

le  sloping  side  is  completely  cut  away;  that  on  the  vertical,  on  the  other 
iincl,  remains  attached  at  its  lower  extremity,  and  is  turned  down  .'^o  that 
lies  under  the  cut  surface  of  the  other.    For  this  to  succeed,  the  lips  must 
e  thoroughly  freed  and  the  flaps  thick  and  substantial. 
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Double  hare-lip  is  more  serious.  If  the  intermaxillary  bones  are  in  their 
proper  situation  and  the  median  portion  is  well  developed,  the  difficulty  is 
not  very  great.  The  sides  and  lower  border  of  the  central  projection  must 
be  freely  pared,  the  whole  of  the  red  border  being  removed ;  and  two  flaps 


Fig,  312— Operation  foi;  double  liave=lip, 


must  be  fashioned,  one  on  each  side  from  the  lateral  portions,  so  that  they 
may  meet  each  other  in  the  middle  line,  below  the  median.  To  secure  a 
good  result,  both  sides  must  be  done  at  the  same  time. 

The  intermaxillary  bones,  even  when  they  project  as  far  forwards  as  the 
tip  of  the  nose,  should  always  be  preserved  if  they  possibly  can.  It  is  true 
the  incisor  teeth  rarely  or  never  develop  properly,  and  that  it  adds  greatly 
to  the  difficulty  of  securing  primary  union,  but  if  this  part  is  removed,  the 
upper  lip  sinks  inwards  so  as  to  produce  a  most  unpleasing  effect.  In  many 
cases  it  can  be  pressed  back.  If  this  cannot  be  done,  or  if  it  tends  to  come 
forward  again,  the  septum  may  be  broken  by  grasping  it  with  the  blades  of 
a  pair  of  forceps  (guarded  with  rubber)  and  twisting  it.  If  this  does  not 
succeed,  a  triangular  portion  of  the  cartilage  behind  it  may  be  excised,  a 
longitudinal  incision  being  made  along  its  lower  border,  and  the  soft  parts 
carefully  separated  on  either  side,  so  as  to  preserve  the  blood-supply  intact. 
In  any  case,  it  is  advisable  to  secure  it  in  its  proper  position  by  means  of  a 
chromic  gut  suture  passed  through  the  maxilla,  as  the  least  pressure 
forwards  prevents  the  soft  parts  uniting ;  and  sometimes  this  may  be  done 
with  advantage  a  week  or  two  before  the  lip  is  touched.  There  are,  how- 
ever, a  few  cases  in  which  tli'e  defect  is  so  great,  involving  the  nose  as  well, 
that  the  bones  must  be  sacrificed  (not  the  periosteum,  which  can  be  left, 
intact),  and  the  soft  parts  used  as  a  support  for  the  tip.  The  cleft  in  this 
case  is  closed  by  the  lateral  flaps  alone. 

Silk- worm  gut  should  be  used  for  the  sutures,  one  of  which  should  be 
passed  through  the  margin  ;  another,  if  possible,  from  the  mucous  surface 
the  rest,  as  many  as  may  be  required,  must  be  inserted  through  the  skin 
Hare-lip  pins  are  to  be  avoided  ;  the  coronary  artery  can  be  secured,  aiK 
accurate  adjustment  maintained  as  well  with  ordinary  sutures,  without  thi 
risk  of  leaving  such  scars.    The  wound  may  either  be  left  exposed  to  the  ai 
for  a  minute  or  two  that  the  discharge  may  dry  upon  it,  or  dusted  light! 
with  iodoform.    Collodion  is  Uable  to  cause  great  smarting.    If  the  lip  ij 
properly  separated  from  the  bone  beneath,  there  is  very  Httle  tension  on  th 
parts.    To  prevent  the  muscles  interfering  with  union,  two  pieces  of  strap 
ping,  cut  in  the  shape  of  a  banjo,  should  be  applied,  one  to  each  cheek,  aii 
then,  while  the  tissues  are  rolled  up  together  under  the  nose  by  the  pressm! 
of  the  xinger  and  thumb,  the  tails  should  be  secured  across  the  front,  slippin 
one  through  a  slit  in  the  other.    The  same  precaution  should  be  adopte 
when  the  wound  is  dressed,  the  head  of  the  infant  being  held  between  tl 
knees,  while  the  nurse,  seated  in  front,  supports  the  body  and  holds  tl' 
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oabs.  Many  kinds  of  trusses  and  supports  have  been  devised  to  hold 
le  cheeks  together,  but  none  of  them  are  thoroughly  satisfactory,  and  I 
ive  seen  children  with  great  scars  upon  their  cheeks  caused  by  sloughing. 

The  sutures  are  removed  upon  the  second  day  ;  deep  ones  passed  through 
le  bone  may  be  left  longer,  and  if  of  catgut  need  not  be  interfered  with, 
ven  if  primary  union  fails,  the  gap  may  be  bridged  across  by  granulations. 
Lit  the  cicatrix  is  very  conspicuous.  The  child  must,  of  course,  be  kept 
diet ;  it  may  be  allowed  to  take  the  breast  as  usual,  but  should  not  retain  a 
ibber  teat  constantly  in  its  mouth,  and  care  must  be  taken  to  keep  the 
ostrils  clear  with  a  camel's-hair  brush  and  vaseline. 


INJUEIES  AND  DISEASES  OF  THE  FACE 


Wounds 

Owing  to  the  abundant  supply  of  blood,  wounds  of  the  face  heal  very 
apidly.  In  burns,  however,  and  in  gunshot  injuries  in  which  there  is  much 
3SS  of  tissue,  great  care  is  required  to  prevent  deformity ;  the  lower  lip,  for 
xample,  may  be  drawn  down  to  the  neck,  or  the  lower  eye-lid  permanently 
ixed  in  a  position  of  ectropion.  Even  when  they  are  badly  bruised  the 
dges  should  always  be  brought  accurately  together  and  fastened  by  sutures  : 
ine  silver  wire  or  silk-worm  gut  if  the  depth  is  not  great ;  hare-lip  pins  if, 
or  instance,  the  hp  is  divided  through  into  the  mouth.  It  is  essential  to 
)ring  the  scar  into  such  a  position  that  it  will  have  the  least  eftect  upon 
he  eye-hds  and  the  mouth.  A  double  set  of  sutures  is  sometimes  advanta- 
geous, one  through  the  mucous  and  the  other  through  the  cutaneous  surface  ; 
md  the  latter  may  be  subcuticular,  i.e.  carried  through  the  corium  from  side 
-0  side  without  appearing  upon  the  surface.  In  this  case  fine  catgut  must 
)f  course  be  used.  Bleeding  generally  stops  of  itself,  or  as  soon  as  the  sur- 
:aces  are  brought  into  apposition  ;  but  the  facial  artery  may  require  twisting 
3r  tying.  Sutures  should  be  removed  as  early  as  possible,  and  the  edges  of 
he  wound  supported  by  pressure,  so  as  to  avoid  scarring.  Many  instances 
ire  on  record  of  large  portions  of  the  nose  having  miited  again  after  bemg 
completely  detached. 


Practukes 

3f  the  bones  of  the  face  are  dealt  with  elsewhere.  They  are  very  frequently 
compound  and  comminuted  ;  but  extensive  necrosis  is  unusual,  and  the 
prognosis,  so  far  as  life  is  concerned,  is  very  good,  unless  the  base  of  the  skull 
(  the  roof  of  the  nose,  for  example)  is  involved.  Accurate  apposition,  how- 
ever, so  as  to  avoid  deformity,  is  often  a  matter  of  great  difficulty. 

Foreign  Bodies  in  the  Nose 

Pebbles,  dried  peas,  pieces  of  slate-pencil  and  the  like,  are  often  pushed 
up  the  nose  by  children,  and  frequently,  before  the  case  is  seen,  arc  driven 
out  of  sight  by  ill-advised  attempts  at  removal.  With  a  proper  light  there 
is  generally  but  little  difficulty  in  laying  hold  of  them  from  the  front  with 
polypus-forceps  :  but  in  many  cases  an  anesthetic  is  advisable,  as  it  may 
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be  necessary  either  to  push  them  back  into  the  pharynx  or  to  pass  the 
fingers  round  the  soft  palate  into  the  posterior  nares.  In  the  case  of  adults 
a  recurrent  stream  of  warm  water  may  be  used,  and  a  sufficient  degree  of 
anaesthesia  obtained  by  brushing  the  surface  over  with  a  5  per  cent,  solution 
of  cocaine.  It  must  always  be  remembered  that  a  pointed  foreign  body,  such 
as  a  sharp  piece  of  stick,  is  very  easily  driven  through  the  cribriform  plate. 


Division  of  the  Parotid  Duct 

is  liable  to  be  followed  by  salivary  fistula,  the  opening  of  the  cutaneous 
surface  persisting,  and  the  whole  or  greater  part  of  the  secretion  pouring  on 
to  the  skin,  and  giving  rise  to  great  discomfort  and  annoyance.  To  avoid  this, 
the  wound,  if  it  does  not  already  extend  into  the  mouth,  should  be  completed, 
and  a  catgut  suture  passed  through  the  mucous  membrane  of  the  cheek  and 
the  adjacent  wall  of  the  duct  on  either  side  and  Imotted  on  the  oral  surface. 
The  edges  of  the  wound  in  the  skin  must  then  be  brought  together  accurately, 
and  rendered  as  secure  as  possible  with  collodion.  Even  if  union  does  not 
take  place  at  the  first,  the  openmg  has  a  strong  tendency  to  close,  if  only 
the  saliva  can  find  its  way  into  the  mouth. 


Inflammatory  Affections  of  the  Face 

Eczema  is  very  common  in  children  who  suffer  from  disordered  digestion, 
or  who  are  recovering  from  any  severe  illness.  It  generally  takes  the  form 
of  impetigo,  isolated  patches  or  groups  of  vesicles  with  but  Httle  redness 
around,  quickly  becoming  pustular,  and  forming  thick  light  yellow  crusts. 
When  once  it  has  developed  it  tends  to  appear  wherever  there  is  the  least 
irritation,  and  it  is  often  associated  with  blepharitis  and  phlyctenular  con-j 
junctivitis  and  followed  by  enlargement  of  lymphatic  glands.  In  adults,  itj 
IS  rarely  serious  unless  it  assumes  the  form  of  sycosis  or  mentagm — i.e.  when 
it  attacks  the  cheeks  or  the  chin,  and  causes  the  formation  of  a  pustule 
around  the  root  of  every  hair.  Under  these  circumstances  it  may  be  very 
obstmate,  returning  agam  and  again,  and  finally,  when  it  does  get  well, 
leaving  bald  patches  in  the  beard  and  whiskers.  The  treatment  consists  ii^ 
removing  the  scabs  or  crusts,  wherever  they  occur,  with  vasehne  or  boracic; 
fomentations,  and  then  either  applying  a  mild  astringent  ointment,  sucli| 
as  dilute  nitrate  of  mercury,  or  trying  to  dry  up  the  secreting  surface  bj 
painting  over  it  a  thick  lotion  of  calamine,  zinc  oxide,  and  lime  water 
Careful  attention  must  be  paid  to  the  diet  and  to  the  condition  of  the  bowels 
especially  in  the  case  of  children. 

Tinea  circinata  is  frequently  met  with  upon  the  face  in  children,  and  ii 
often  associated  with  eczema  and  impetigo.  When  it  occurs  in  adults  an(i 
involves  the  hairy  parts  of  the  face,  it  gives  rise  to  a  form  of  sycosis,  whicb| 
except  for  the  broken  hairs  and  the  presence  of  the  fungus,  is  indistinguisbj 
able  from  that  already  described.  ; 

Herpes.~Two  forms  of  this  are  common  upon  the  face,  herpes  labiahi 
and  irontahs.  In  external  appearance  they  resemble  each  other  to  a  certaii: 
extent,  but  m  their  pathology  they  are  entirely  distinct. 

ihe  former  occurs  round  the  lips  and  mouth,  sometimes  spreading  on  tj 
tne  nose  and  cheeks.  Its  first  appearance  is  as  a  red  cedematous  patch  ci 
sism,  upon  which  a  number  of  small  vesicles  develop.    In  twenty-four  hou* 
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these  break,  dry  up  and  form  scabs  which  drop  off  of  themselves  m  two  or 
three  days,  without  leaving  more  than  a  slightly  reddened  macula.  It 
attends  rigors  and  catarrhal  attacks  of  all  kinds,  but  what  the  connection 
may  be  is  not  known.  It  may  be  present  with  a  simple  cold  in  the  head,  and 
in  pyjemia  a  fresh  crop  may  form  with  every  rigor. 

Herpes  frontalis,  on  the  other  hand,  like  herpes  zoster,  always  occurs  in 
the  distribution  of  a  nerve,  one  or  all  of  the  branches  of  the  ophthalmic  divi- 
sion of  the  fifth.  It  may  be  preceded,  attended,  or  followed  by  intense  neur- 
algia ;  it  is  not  unfrequently  accompanied  by  inflammation  of  the  conjunctiva, 
the  cornea,  and  even  of  the  iris  ;  and  when  the  scabs  fall  off'  it  leaves  cica- 
trices. It  is  supposed  to  depend  upon  some  irritative  lesion  either  of  the 
Gasserian  ganglion  or  of  the  division  of  the  nerve  beyond  this,  but  the  evi- 
dence is  of  the  same  character  as  that  upon  which  the  nervous  theory  of 
herpes  zoster  rests.  There  is  no  doubt  that  they  arc  both  more  liable  to 
occur  in  patients  who  are  taking  arsenic. 

Acne. — The  various  forms  of  this  have  been  described  already  ;  they  arc 
all  common  upon  the  face  :  acne  punctata,  for  example,  upon  the  forehead  ; 
the  single  suppurative  variety  round  the  nose  and  mouth  ;  acne  varioliformis 
on  the  sides  and  along  the  cheeks  in  front  of  the  ears ;  and  acne  rosacea 
upon  the  nose.  The  last  mentioned  is  especially  associated  with  a  dilated  con- 
dition of  the  capillaries,  and  passes  by  imperceptible  gradations  into  what  has 
been  termed  lipoma  nasi — a  general  hypertrophy  of  the  skin,  subcutaneous 
tissue,  and  sebaceous  follicles  about  the  tip  of  the  nose,  so  that  in  extreme 
cases  it  is  covered  with  irregular,  pendulous,  bluish-red  masses  (fig.  31B). 
This  condition  is  rarely  met  with  before  middle  age,  and  is  greatly  aggra- 
vated, if  not  caused,  by  persistent  indigestion,  chronic  alcoholism,  and  long- 
continued  exposure  to  cold  and  wet.  The  treatment  of  acne  has  been 
described  already ;  lipoma  should  be  excised,  taking  care  not  to  injure  the 
cartilages  and  leaving  sufficient  skin  to  form  flaps. 

Facial  carbuncle. — A  peculiar  form  of  carbuncle,  caused  probably  by  direct 
inoculation  from  some  foul  and  putrid  source,  is  occasionally  met  with  upon 
the  lip.  It  differs  from  the  ordinary  variety  in  the  age  of  the  patient  (most 
of  those  I  have  seen  have  been  in  young  men  who  were  apparently  in  good 
health)  and  in  the  fact  that  numerous  small  abscesses  are  usually  present 
rather  than  one  single  extensive  slough.  Probably  this  may  be  accounted 
for  by  the  radial  direction  of  the  connective-tissue  fibres  in  this  part. 
The  ordinary  form  may  occur  upon  other  parts  of  the  face,  as  on  the 
neck  and  back,  in  older  people  whose  health  is  broken  down.  The  subcu- 
taneous induration  is  often  of  immense  size,  forming  a  hard,  brav^ny  swelling 
which  extends  all  over  the  cheek  and  even  down  on  to  the  neck.  Bometimes 
this  is  preceded  by  a  pustule  (especially  in  inoculation  cases)  and  fre- 
quently is  accompanied  by  the  formation  of  vesicles,  so  that  in  spite  of  the 
intense  pain  there  is  a  superficial  resemblance  to  true  anthrax  ;  the  bacilli 
3f  this  disease,  however,  are  never  present.  In  a-severe  case  the  constitutional 
symptoms  are  typhoid  from  the  commencement,  but  in  many  of  the  milder 
noculation  ones  the  patient  is  but  little  inconvenienced. 

Facial  carbuncle  is  always  serious,  owing  to  the  risk  of  meningitis  and 
pyaemia.  This  arises  entirely  from  the  anatomical  relations  of  the  part,  the 
Vee  communication  between  the  infraorbital  and  ophthalmic  veins  and  the 
*'enous  sinuses  of  the  cranium  on  the  one  hand,  and  between  the  facial 
^nd  jugular  on  the  other;   it  is  not  the  result  of  any  S])ecitic  quality. 
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Septic  embolism  of  the  lungs  is  found  in  a  very  large  proportion  of  fatal 
cases. 

The  treatment  consists  in  free  incision.  In  the  labial  form,  for  example, 
the  patient  should  be  anassthetised,  and  the  whole  swelling  cut  across  with  a 
sharp-pointed  bistoury,  introduced  into  the  red  margin,  with  the  surface  of 
the  blade  parallel  to  the  skin.  Afterwards  the  sloughs  must  be  scraped  out, 
and  the  resulting  cavities  and  the  abscesses  that  are  opened  thoroughly 
sponged  with  a  20  per  cent,  solution  of  carbolic  acid.  Usually  this  stays  the 
progress  of  the  inflammation  at  once,  but  the  patient  often  must  pass  through 
a  long  and  trying  illness  before  convalescence  is  complete. 

Anthrax. — True  malignant  pustule,  due  to  the  inoculation  of  the  bacillus 
anthracis,  is  occasionally  met  with  upon  the  face  ;  but,  except  that  its  course 
is  often  exceedingly  rapid,  it  does  not  differ,  in  any  material  respect,  from  the 
same  disease  in  other  parts  of  the  body. 

Gancrum  oris,  noma,  or  gangrenous  stomatitis. — A  peculiar  form  of  in- 
flammation, affecting  the  tissues  of  the  cheek  and  rapidly  running  on  to  gan- 
grene, sometimes  occurs  in  poor  half-starved  children,  during  convalescence 
from  specific  fevers,  especially  measles  and  scarlatina.  Its  course  and  general 
characteristics  are  so  uniform  that  it  has  been  supposed  by  many  to  result 
from  the  action  of  a  specific  germ  ;  but,  in  spite  of  the  fact  that  cases  of  this 
kind  frequently  occur  together  (I  have  seen  three  from  the  same  house, 
inhabited,  it  is  true,  by  many  families),  it  is  very  doubtful  if  there  is  anything 
of  the  kind.  It  seems  much  more  probable  that  it  is  akin  to  phagedena, 
caused  by  the  ordinary  organisms  of  suppuration  acting  under  specially 
favourable  conditions,  and  that  when  several  cases  of  it  are  met  with  at  the 
same  time  their  occurrence  is  the  result  of  the  close  similarity  in  the  circum- 
stances of  life. 

Sometimes  it  begins  on  the  mucous  surface,  a  sloughing  ulcer  forming 
near  the  orifice  of  Steno's  duct  (it  has  been  suggested  that  the  administration 
of  mercury  favours  its  occurrence),  more  often  in  the  substance  of  the  cheek 
itself.  In  either  case  the  first  external  sign  is  an  ill-defined  but  exceedingly 
hard  patch,  usually  in  the  centre ;  the  skin  over  it  is  dusky,  glazed,  and 
(^edematous;  the  mucous  membrane  may  be  raised  and  livid,  or  already 
covered  with  an  ashy-grey  slough ;  there  is  little  or  no  pain  unless  it  is 
handled  roughly,  and  the  child  scarcely  pays  any  attention  to  it.  Then  a 
bulla  rises  in  the  middle,  bursts  and  leaves  a  patch  of  black  gangrene,  which 
steadily  increases  in  size,  preceded  by  a  narrow  dusky  rim,  until  the  whole 
of  the  cheek  is  a  coal-black  slough,  the  lips  destroyed,  the  side  of  the  nose 
eaten  away,  and  the  jaws  beneath  exposed  Avithout  even  a  covering  of  perios- 
teum. The  destruction  on  the  inner  surface  of  the  cheek  is  even  wider  than 
that  on  the  outer.  I  have  seen  it  develop  on  the  second  side  while  the  first 
was  still  in  progress,  imtil  the  whole  of  the  face  was  destroyed,  with  the 
exception  of  the  nose  and  a  small  median  portion  of  the  two  lips.  | 

A  similar  affection  has  been  described,  affecting  the  external  organs  of  j 
generation  in  female  children  living  under  the  same  conditions,  but  it  is  much  \ 
more  rare. 

The  constitutional  disturbance  throughout  is  strangely  slight.    The  child , 
often  does  not  notice  it,  but  plays  with  its  toys,  eats  and  sleeps  as  if  it  were  j 
absolutely  unconcerned  ;  then  it  either  suddenly  collapses  or  is  attacked  by 
Septic  pneumonia. 

The  only  treatment  of  any  avail  is  the  actual  cautery  :  the  whole  of  the,; 
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affected  part  must  bu  deliberately  excised.  If  the  skin  is  not  yet  involved 
(such  cases  are  rarely  seen  in  time)  it  must  be  done  from  the  interior,  but  nearly 
always  there  is  already  a  blackened  slough.  The  prognosis,  so  far  as  life  is 
concerned,  is  very  bad  :  recovery  may,  however,  take  place  even  when  the  jaws 
have  been  involved,  leaving  the  most  frightful  deformity. 

Erysi-pclas  of  the  face  does  not  require  special  mention.  It  is  dangerous 
from  the  risk  of  its  spreading  to  the  meninges  (though  this  is  not  so  common 
as  when  the  scalp  is  involved),  and  to  the  throat,  causing  erysipelatous 
laryngitis.  The  swelling  when  it  spreads  into  the  eye-hds  is  often  enormous, 
and  may  require  relief  by  puncture ;  on  the  nose  and  ears,  on  the  other 
hand,  it  is  very  slight,  but  intensely  painful.  Eepeated  attacks  lead,  at 
length,  to  a  very  disfiguring  degree  of  solid  oadema. 

Liiims. — The  face  is  the  favourite  locality  for  all  forms  of  lupus.  The 
common  variety,  that  which  develops  in  young,  fair-complexioned,  and 
perhaps  scrofulous  subjects,  and  is  characterised  by  the  presence  of  little 
semi-translucent  tubercles,  which  break  and  leave  superficial  sores,  is 
especially  frequent  round  the  ahe  of  the  nose  and  on  the  lips  and  cheeks. 
Sometimes  it  causes  very  serious  deformity,  destroying  the  cartilages,  leaving 
the  apertures  of  the  nostrils  widely  open  upon  the  face,  and  spreading  into 
the  gums  and  palate.  It  may  be  known  by  the  age  at  which  it  occurs  ;  its 
chronic  persistent  course,  the  characteristic  tubercles  and  the  thin  red 
cicatrices,  always  on  the  point  of  breaking  down.  Erythematous  or  butter- 
fly lupus,  in  whicli  tlie  amount  of  new  growth  is  very  much  less,  is  more 
rare  ;  and  rarer  still  is  an  eczematous  variety,  often  taken  for  eczema,  but 
differing  from  it  in  the  presence  of  a  certain  though  small  amount  of  lupus 
tissue,  and  in  the  fact  that  it  leaves  a  scar. 

Syphilis. — All  forms  of  syphilitic  eruption  are  common  upon  the  face. 
Primary  chancres  are  often  met  with  on  the  lips,  and  may  occur  upon  the 
eye-lids  and  other  parts.  They  are  easily  recognised  by  the  peculiar  character 
of  the  induration,  and  are  distinguished  from  epithehoma  by  the  aspect  of 
their  base  (which  is  not  covered  with  epithelial  debris),  by  the  rapidity  with 
which  the  sore  develops  and  the  quickness  with  which  the  glands  become  in- 
volved. It  rarely  happens  that  a  hard  chancre  has  lasted  a  fortnight  before 
some  evidence  of  these  can  be  found,  while  an  epithelioma,  unless  it  has  been 
irritated,  rarely  produces  any  effect  under  three  or  four  months.  Age  is 
not  so  sure  a  test.  Hunterian  chancres  may  occur  at  any  time  of  life,  and 
I  have  seen  a  typical  epithelioma  of  the  lip  in  a  man  only  thirty  years 
of  age.  Sex,  however,  is  sometimes  of  help,  as  epithelioma  is  very  rare  in 
women. 

Secondary  eruptions  rarely  fail.  Eoseola  is  the  most  common, 
especially  on  the  forehead,  under  the  roots  of  the  hair,  and  in  parts  that  arc 
irritated  by  shaving.  Alopecia  may  occur,  although  it  is  not  so  frequent  as 
upon  the  scalp.  The  most  serious  is  a  form  of  phageda3na,  which,  from  a 
superficial  resemblance  it  possesses,  has  been  called  syphilitic  lupus.  It 
attacks  the  ala3  of  the  nose,  and  causes  greater  destruction  in  three  days 
than  lupus  in  as  many  months.  Very  often  it  is  associated  with  rupia,  and 
occasionally,  especially  when  it  occurs  in  the  later  periods  of  the  disease, 
with  what  used  to  be  called  hypertroiMc  lupus,  an  enormous  purplish-red 
enlargement  of  the  lower  half  of  the  nose.  The  only  treatment  is  the  acid 
nitrate  of  mercury  as  soon  as  there  is  the  least  indication  of  its  appear- 
ance.    The  cicatrix  is  firm  and  dead-white,  without  the  least  tendency 
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to  break  down,  and  utterly  unlike,  therefore,  that  which  follows  tubercular 
upus. 

Tertiary  symptoms  are  almost  as  frequent.  Papular  serpiginous 
eruptions  are  common  upon  the  skin  around  the  mouth  and  nose,  and 
rhagades  and  painful  fissures  frequently  occur  at  the  angles.  The  former 
subside  under  treatment  without  a  permanent  mark ;  the  latter  leave  dead- 
white  linear  radiating  cicatrices.  In  the  later  stages,  when  the  amount  of 
exudation  is  greater,  these  papules  are  succeeded  by  scaly  dusky-red  tubercles, 
still  arranged  in  the  same  way.  At  first  these  may  also  be  absorbed,  although 
they  are  liable  to  leave  behind  atrophied  patches  of  skin  where  the  papillae 
have  been  destroyed ;  after  a  time,  however,  especially  if  the  health  begins 
to  fail,  they  increase  in  size,  and  then  they  usually  break  down  and  sup- 
purate. Later  still,  and  in  intractable  cases,  the  amount  of  exudation  may 
be  so  great  that  the  tissues  perish  and  sloughing  gummata  form.  Some- 
times it  is  only  the  skin  that  is  affected  ;  more  often  there  is  a  sodden  mass 
in  the  subcutaneous  tissue  ;  and  occasionally  the  bones  are  exposed  and 
huge  sequestra  similar  to  those  met  with  upon  the  forehead  slowly  exfohate. 
Finally,  in  a  few  very  rare  instances,  phagedaBnic  gangrene  sets  in  and 
rapidly  proves  fatal  from  septicaemia  or  septic  pneumonia. 

Similar  affections  occur  in  the  hereditary  form,  and  when  no  evidence 
can  be  obtained  from  the  condition  of  the  teeth  or  the  cornea  or  the  sunken 
bridge  of  the  nose,  it  is  often  enough  to  mark  the  dead-white  pits  that 
surround  the  mouth  and  the  linear  radiating  cicatrices  that  spread  from 
the  angles  and  the  nose.  A  median  cicatrix  in  the  lower  lip  is  of  no 
significance  in  this  respect. 

Leprosy. — The  earlier  manifestations  of  this  disease  are  occasionally  met 
with  upon  the  face  in  the  shape  of  dusky  erythematous  patches,  slightly 
scaly,  and  sometimes  symmetrical.  As  they  increase  in  size  the  centre 
becomes  anaesthetic  and  grows  paler  and  paler  until  it  is  dead-white. 
Tubercular  masses,  leading  to  great  disfigurement,  are  common  in  the  later 
period. 

Bhinoscleroma  is  a  very  rare  disease,  which  is  only  known  to  occur  upon 
the  nose  and  upper  lip.  It  first  appears  as  a  hard  nodule,  covered  over 
with  reddish  skin,  growing  usually  from  the  columna.  As  time  passes  it 
slowly  increases  in  size  until  it  forms  a  dense  bossy  mass,  as  hard  as  a 
fibroma,  which  blocks  up  the  nostrils,  extends  along  the  inferior  meatus* 
involves  the  palate,  and  causes  an  immense  projection  of  the  upper  lip.  By- 
and-by  it  begins  to  ulcerate,  but  the  process  is  always  slow.  It  may  be 
excised,  but,  unless  it  is  removed  very  thoroughly,  the  wound  heals  up 
and  the  growth  begins  again.  The  lymphatic  glands  never  appear  to  be 
involved.  Histologically  it  resembles  other  granulation-tissue  growths, 
composed  of  ordinary  round  cells  with  a  few  of  larger  size.  Sometimes  it 
appears  as  if  the  epidermis  were  inclined  to  grow  downwards  as  in 
epithehoma.  Payne  and  others  have  described  short  ovoid  bacilli  in 
connection  with  it,  but  its  proper  relationship  is  still  uncertain. 

Tumours  op  the  Face 

Dermoid  and  sebaceous  cysts  are  of  common  occurrence ;  meibomian 
c^/sis,  which  are  developed  in  the  eye-hds,  and  lipoma  nasi  (fig,  313)  have  been 
'wscribed  elsewhere.    The  various  forms  of  hairij  moles  and  of  navi  which 
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arelrequently  met  with,  require  very  careful  treatment,  for  fear  of  leaving,  a 
worse  deformity.  The  former,  if  small,  may  be  excised  ;  the  hair-sSrs^n 
Zil'^r'  ^^^^^-ly^-'  but  the  method Ts  ve" 

out  t-v^n.'  ^  °^        '  subcutaneous  ones  can  be  dissected 

invisible  hf.  Lv         T  '^''^"^^  Pl^"^"*^^^' 

invisible  m  a  few  years  tnne  ;  cutaneous  ones,  on  the  other  hand,  especially 


Fig  313— Li 


poma  nasi. 


those  of  any  extent  and  in  the  region  of  the  eye-lids,  should  be  very  carefully 
dealt  with.  The  most  satisfactory  method  ig  the  apphcation  of  the  constant 
current,  using  only  the  positive  pole  (the  negative  applied  to  the  sldn 
elsewhere),  but  it  requires  a  great  deal  of  patience. 

Molluscim  contagiosum  is  very  common  in  children  and  can  be  recognised 
by  the  clear  semi-translucent  appearance  of  the  little  masses,  even  when 
there  is  no  depression  upon  them.  The  other  variety  [fihrosum)  is  rarer, 
the  face  often  remaining  free  when  the  body  is  almost  covered. 

Boclent  ulcer. — This  is  a  variety  of  epithelioma  (beginning  in  connection 
With  the  hair-sheaths)  which  is  rarely  met  with  under  fifty  years  of  age  and 
m  other  parts  of  the  body  than  the  forehead,  face,  and  scalp.  It  is 
exceedingly  slow  in  its  progress,  and  does  not  involve  the  lymphatic  glands  ; 
but  il  left  to  itself  or  incompletely  removed,  it  tends  slowly  to  infiltrate 
and  eat  into  all  the  structures  near,  until,  if  it  is  growing  at  the  corner  of 
the  eye  (its  favourite  seat),  it  may  destroy  the  eye-ball  and  expose  the  brain, 
it  usually  begins  as  a  reddish-brown  elevation  of  the  sldn,  hke  a  wart.  By 
degrees  this  becomes  scaly,  and  then,  after  the  surface  has  come  away  a  few 
lines,  a  small  ulcer  forms :  the  edges  irregular,  sinuous,  a  little  raised  and 
already  hardened ;  the  base  depressed,  pale,  devoid  of  granulations,  and 
secreting  a  thin  serous  fluid.  The  longer  it  lasts  the  wider  and  deeper  it 
spreads  ;  but,  usually,  it  is  several  years  before  it  attains  any  size.  Through- 
i^ut,  unless  it  is  irritated  and  infiamod,  it  retain  !he  tiame  indjolent  character, 
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but  I  have  known  it  spread  much  more  rapidly  after  ineffectual  attempts  at 
removal  by  means  of  caustics  and  poultices. 

The  only  treatment  is  complete  removal,  the  earlier  the  better. 

Eijitlielioma. — Squamous-celled  carcinoma  may  occur  in  the  same  region 
of  the  face'  as  rodent,  or  upon  the  nose,  but  the  favourite  locality  is  the 
lower  hp,  on  the  red  portion,  or  at  the  junction  of  this  with  the  skin. 
On  the  upper  it  is  exceedingly  rare.  There  is  no  doubt  that  it  is  often 
caused  by  the  persistent  irritation  of  a  clay  pipe,  the  soft  epidermis  of  the  lip 
adhering  to  the  porous  surface  of  the  clay,  so  that  when  this  is  removed, 
it  brings  away  with  it  the  protecting  layer  ;  and  it  is  said  to  be  nearly 
as  common  among  the  women  of  the  lower  classes  m  Ireland  as  among 
men  ;  but  there  is  no  doubt  that  it  does  occur  also  in  those  who  have  never 
smoked. 

It  may  commence  in  various  ways :  either  as  a  crack  or  fissure  which 
refuses  to  heal  and  grows  harder  and  harder,  or  as  a  raised  papillomatous 
surface  covered  with  unaltered  epithelium.  At  first  its  progress  is  slow  ; 
and,  particularly  in  old  people,  it  may  remain  concealed  beneath  a  scab  for 
months  without  apparently  undergoing  any  change.  By  degrees,  however, 
it  assumes  the  type  of  an  epitheliomatous  ulcer,  with  a  ragged,  irregular, 
sloughing  base,  and  raised,  everted,  and  hardened  edges.  Sometimes,  when 
it  is  irritated  (especially  by  caustics)  it  fungates  and  grows  with  great 
rapidity.  If  it  is  left,  the  glands  beneath  the  jaw  become  affected,  the 
disease  spreads  into  the  surrounding  tissues,  the  ulceration  extends  wider 
.  and  wider  and  becomes  intensely  painful,  and  the  patient,  after  a  time, 
begins  to  sink  very  rapidly,  worn  out  by  the  pain,  inability  to  take  food,  and 
repeated  haemorrhages,  and  half-poisoned  by  the  passage  of  septic  debris 
into  the  lungs  and  the  alimentary  canal.  The  glands  often  attain  a  very 
large  size  and  fungate  through  the  skin  as  well  as  into  the  mouth,  bleeding 
profusely  at  the  slightest  touch ;  but  wider  secondary  deposits  are  rather 
the  exception. 

Excision  should  be  performed  as  soon  as  possible,  the  whole  affected 
portion  being  removed  by  a  V-shaped  incision.  As  patients  usually  apply 
for  treatment  earlier  than  in  other  forms  of  carcinoma,  the  results  are  fairly 
good  ;^  but  care  must  be  taken  to  keep  clear  of  the  growth  on  either  side,  as 
there  is  a  distinct  tendency  for  it  to  spread  laterally  under  the  epithelium. 
The  assistant  should  grasp  the  Hp  with  his  finger  and  thumb  so  as  to  com- 
press the  coronary  arteries.  Hare-lip  pins,  passed  from  the  cutaneous 
almost  to  the  mucous  surface,  are  used  to  bring  the  wound  together,  silk 
bemg  twisted  over  them  in  a  figure-of-eight,  but  they  must  not  be  left  more 
than  forty-eight  hours.  One  or  two  other  sutures  may  be  inserted  with 
advantage  and  left  a  day  or  two  longer. 

When  the  glands  are  involved,  the  same  operation  should  be  performed, 
and  the  secondary  deposits  excised,  if  there  is  a  chance  of  removing  the 
whole  of  the  disease.  It  is  true  there  is  scarcely  a  hope  of  curing  the 
patient ;  but,  at  the  risk  of  what  is  not  a  very  severe  operation,  there  is  a 
possibility  of  giving  him  material  rehef,  and  of  freeing  him  from  a  foul  and 
offensive  ulcer,  involving  more  or  less  the  whole  of  his  mouth,  poisoning 
him,  and  rendering  existence  almost  intolerable. 

Other  forms  of  malignant  growth  (independently  of  those  spreading  from 
the  bones  and  subjacent  structures)  are  rare.  I  have  met  with  a  pigmented 
form  of  epithehoma  upon  the  cheek,  and  with  one  or  two  instances  in  which 
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Scarcomatous  growths  apparently  originated  in  the  subcutaneous  tissue  ;  but 
the  diagnosis  and  treatment  present  no  special  feature  of  interest. 

The  diagnosis  between  lupoid,  syphilitic,  rodent,  and  epitheliomatous 
ulcers  upon  the  face,  occasionally  presents  a  little  difficulty. 

Age. — Lupus  occurs  chiefly  in  young  adults  ;  syphihs  in  adult  life  ;  epi- 
thelioma and  rodent  not  until  much  later. 

Course. — Lupus  is  very  chronic  ;  probably  it  has  already  lasted  months 
or  even  years.  Syphilis  is  more  acute,  often  it  is  only  a  question  of  days ; 
although  I  have  known  patches  of  a  syphilitic  tubercular  eruption  persist 
for  months  without  much  change.  Epithelioma  is  fairly  rapid,  especially  if 
it  is  irritated,  making  more  progress  in  a  month  than  rodent  in  a  year. 

Tendency  to  heal. — This  is  nearly  always  present  in  lupus,  and  the 
cicatrix  is  red,  and  so  thin  that  it  is  always  breaking  down  again.  If  it 
occurs  in  syphilis,  the  scar-tissue  is  dense  and  white.  It  is  not  present  in 
rodent  or  epithelioma,  except  as  a  result  of  operation. 

Origin. — Groups  of  semi -translucent  lupus  tubercles  round  the  margin 
are  distinctive  ;  those  of  syphilis  are  never  really  like  them,  except  in  shape. 
A  single  hard  nodule  may  precede  the  others. 

Edges. — The  outline  of  lupus  is  usually  irregular  and  the  margins  soft. 
Syphilitic  eruptions  have  a  tendency  to  assume  a  crescentic  form.  Rodent 
is  generally  circular,  with  hard,  rounded,  rolled-over  margins  ;  while  in 
epithelioma  the  induration  always  extends  a  considerable  distance. 

Base. — In  lupus  the  surface  is  concealed  beneath  scabs  or  covered  with 
pale,  flabby  granulations.  A  syphilitic  sore,  so  long  as  it  is  spreading,  is 
foul  and  sloughing  ;  rodent  is  smooth  and  glossy  on  the  surface  ;  while  the 
floor  of  an  epitheliomatous  sore  is  hard,  nodular,  covered  with  epithelial 
debris,  and  secretes  a  foul,  purulent  discharge, 
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Malformations  and  Deformities 

Congenital  malformations  are  rare  ;  deformities,  on  the  other  hand,  re- 
sulting from  injury,  lupus,  or  syphihs  are  very  common. 

Deviations  of  the  septum  should  be  straightened  at  once  by  means  of 
forceps  ;  but  the  tendency  to  return,  even  in  the  case  of  accidents,  is  so 
great  that  either  the  process  has  to  be  repeated  again  and  again,  or  a  truss 
or  mask,  devised  for  each  special  case,  must  be  worn  at  night. 

Extensive  destruction  of  the  soft  parts  can  sometimes  be  remedied  by 
means  of  a  plastic  operation ;  but,  in  cases  in  which  it  is  duo  to  disease, 
this  should  never  be  attempted  until  the  stump  is  perfectly  sound.  The 
two  best  known  methods  are  the  Indian,  and  that  first  carried  out  by 
Taghacozza  (the  Italian). 

In  the  former  a  flap  of  suitable  shape  is  marked  out  upon  the  forehead, 
having  its  pedicle  immediately  over  the  root  of  the  nose,  or  slightly  to  one 
side,  so  that  it  can  be  twisted  down  more  easily.  This  is  carefully  dissected 
up  (Langenbeck  recommends  that  the  periosteum  should  be  brought  away 
with  it),  adjusted  in  a  bed  prepared  for  it  by  cutting  away  the  old  scar- 
tissue  around  the  margins  of  the  orifice,  and  secured  with  sutures,  hollow 
plugs  being  inserted  into  the  nostril,  so  that  it  may  retain  its  shape.  To 
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avoid  the  sinking  inwards  of  the  tip,  Langenbeck  reflected  some  of  the  bony 
margin  of  the  nostril,  fashioning  a  flap  from  each  side,  so  that  they  should 
meet  Uke  the  rafters  of  a  roof  in  the  middle  ;  but  when  the  nose  has  been 
destroyed  by  inflammation  this  proceeding  is  rarely  practicable. 

In  the  Italian  method  the  skin  is  taken  from  the  arm  over  the  biceps. 
In  the  original  plan  the  flap  was  raised  by  an  incision  down  each  side  and 
left  to  granulate ;  then  the  upper  end  was  separated ;  and  after  the  skin, 
detached  now  on  three  sides,  had  begun  to  shrink,  it  was  carefully  fixed  by 
sutures  in  the  freshly  cut  margins  of  the  defect.  The  arm  is  fixed  with 
plaster  bandages  in  a,  suitable  position,  and  it  must  be  retained  like  this 
without  the  slightest  traction  for  at  least  eight  days.  The  treatment  has 
since  been  shortened  by  detaching  the  flap  at  an  earlier  date,  but  naturally 
with  some  risk. 

Of  these  two  methods  there  is  no  doubt  the  former  is  the  better  where 
it  is  practicable,  in  spite  of  the  scar  it  leaves.  In  the  latter  the  transplanted 
flap  sinks  into  a  shapeless  mass.  Neither,  however,  is  really  satisfactory, 
and  it  is  probable  that  in  most  cases  the  deformity  would  be  better  concealed 
by  an  artificial  nose,  made  from  vulcanite  or  enamelled  silver,  and  fastened 
on  to  a  spectacle  frame. 

In  cases  in  which  one  ala  only  is  defective,  Langenbeck's  plan  of 
reflecting  a  flap  from  the  other  on  the  opposite  side  (leaving  it  attached  by  a 
bridge  upon  the  dorsum)  tends  to  diminish,  or  at  least  equalise  the  deformity. 
There  is,  however,  some  difficulty  in  separating'the  skin  from  the  cartilage 
without  cutting  or  bruising  it,  owing  to  the  very  close  connection  that 
exists  between  the  two. 

Epistaxis 

HiTemorrhage  from  the  nose  may  be  very  serious,  the  blood  pouring  down 
the  posterior  nares  as  well  as  the  anterior,  and  being  swallowed,  so  that  the 
patient  is  not  aware  of  the  amount  that  is  lost.  In  most  instances  it  is 
merely  a  symptom  of  some  other  trouble,  sometimes  a  very  grave  one  ;  but, 
for  convenience  of  classification,  the  causes  may  be  divided  into  general  and 
local. 

(a)  General. — Some  of  these  are  congenital — hemophilia,  for  example — 
and  a  curious  tendency  towards  nose-bleeding,  which  is  not  uncommon  in 
certain  families,  sometimes  in  both  sexes,  more  often  in  the  males  alone, 
and  only  persists  during  certain  years  of  life.  Morbid  conditions  of  the  blood, 
as  in  scurvy,  leukhtemia,  purpura,  acute  specific  fevers,  &c.  ;  and  general 
affections  of  the  circulation,  such  as  are  met  with  in  connection  with  Bright's 
disease,  cirrhosis  of  the  liver,  i^lethora  and  gout,  are  more  common.  In 
some  instances  epistaxis  is  said  to  be  vicarious. 

{b)  Local. — All  forms  of  injury,  inflammation  (whether  specific  or  not), 
and  new  growths,  may  be  attended  by  epistaxis.  It  rarely  happens,  however 
(except  in  the  case  of  nasopharyngeal  polypi,  and  occasionally  as  a  result  of 
m]ury),  that  the  loss  from  these  causes  is  of  the  same  serious  and  persistent 
character  as  from  the  former.  It  may  be  smart  for  the  time,  but  as  there  is 
no  constitutional  disorder,  no  serious  afiection  of  the  blood  or  blood-vessels, 
it  can  usually  be  checked  without  difficulty. 

Treatment. — Raising  the  corresponding  arm  above  the  head;  com- 
pressing that  side  of  the  nose  with  the  finger ;  cold-sponging  of  the  face  ; 
applymg  cold  to  the  nape  of  the  neck,  and  other  simple  remedies  should  be 
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tried  first.  If  tliey  do  not  succeed,  the  patient  slionld'lie  down  and  an 
ice-bag  be  applied  over  tlie  nose,  but  watch  must  be  Itept  that  the  blood  does 
not  trickle  down  into  the  pharynx.  All  muscular  effort,  and  especially 
blowing  the  nose,  must  be  forbidden.  Washing  out  the  nose  with  ice-cold 
water,  or  with  water  tinged  with  perchloride  of  iron,  is  more  effectual.  The 
internal  administration  of  such  drugs  as  acetate  of  lead,  galHc  acid,  and 
ergot,  is  of  little  use,  though  more  may  be  said  in  favour  of  opium.  Finally, 
if  the  hfemorrhage  persists  or  returns  again  and  again,  the  nostrils  must  be 
plugged. 

There  are  two  ways  in  which  this  may  be  accomplished.  The  best  is 
with  a  thin  dilatable  rubber  tube,  which  may  with  advantage  have  two 
bulbs  upon  it  about  an  inch  apart,  for  the  better  closing  of  the  apertures. 
This  must  be  passed  by  means  of  a  long  probe  along  the  floor  of  the  inferior 
meatus,  until  the  farther  of  the  two  bulbs  lies  in  the  posterior  nares ;  then 
distended  to  its  utmost  with  air  or  water,  and  the  contents  prevented 
from  escaping  by  clamping  or  tying  the  projecting  end.  It  lits  accu- 
rately into  all  the  recesses,  exerting  an  equable  degree  of  pressure,  and 
fills  the  cavity  so  closely  that  very  little  blood  collects.  At  the  end  of 
twenty-four  hours  the  contents  may  be  allowed  to  escape,  and  the  bag 
quietly  withdrawn. 

Where  this  is  not  at  hand  and  cannot  be  improvised,  Bellocq's  sound, 
or,  failing  this,  a  gum-elastic  catheter  must  be  used.  The  sound  is  passed 
down  the  nostril ;  the 
end  protruded,  and 
caught  in  the  mouth ; 
it  is  then  threaded  with 
stout  silk  and  with- 
drawn, leaving  a  double 
ligature  passing  along 
the  inferior  meatus,  be- 
hind the  soft  palate  and 
out  through  the  mouth. 
Two  plugs  are  then  pre- 
pared, of  compressed 
sponge  or  cotton-wool, 
about  the  size  of  the  last 
phalanx  of  the  thumb. 
One  of  these  is  tied 
I  tightly  round  the  middle 
and  fastened  to  the 
threads  hanging  from 
the  mouth.  The  ^ends 
should  not  be  cut  off,  but  left,  so  that  when  the  plug  is  carried  on  tne  tip 
of  the  finger  to  its  proper  site,  the  posterior  nares,  they  may  hang  down 
in  the  pharynx.  As  soon  as  this  is  adjusted  the  other  ends,  projecting 
from  the  nostril  in  front,  are  drawn  tight  and  knotted  securely  together  over 
the  other  plug,  which  is  placed  between  them  in  the  anterior  opening.  At 
the  end  of  twenty-four  hours  the  string  that  hangs  down  the  pharynx 
should  be  fished  up,  the  knot  that  secures  the  anterior  plug  divided,  and  the 
two  gently  drawn  away.  If  they  are  left  longer  they  are  very  likely  to 
cause  ulceration  ;  and,  as  the  whole  cavity  of  the  nose  is  filled  witli  lilood 
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which  soon  decomposes,  this  may  lead  to  very  severe  inflammation  and 
necrosis,  or  even  worse. 

Inflammation  of  the  Mucous  Lining 

Acute  catarrhal  inflammation  is  easily  caused  by  exposure  to  cold  or  by 
irritating  dust  or  vapours.  The  mucous  membrane  becomes  swollen,  there 
is  a  profuse  watery  discharge  with  sneezing  (coryza),  the  respiration  through 
the  nose  is  obstructed,  smell  and  taste  are  lost,  and,  if  the  lining  of  the 
frontal  sinuses  is  affected,  there  is  usually  frontal  headache  with  a  certain 
amount  of  fever.  In  most  people  this  subsides  as  soon  as  the  irritant 
is  removed,  or  yields  at  once  to  ordinary  remedies,  such  as  Dover's  powder 
or  a  Turkish  bath  ;  but,  occasionally,  either  because  the  tissues  are  pecu- 
liarly delicate  and  unable  to  regain  their  strength  at  once,  or  because  of 
the  persistence  of  some  irritant,  the  inflammation  continues,  spreads  over 
the  adjacent  mucous  surface,  and  becomes  chronic. 

Chronic  inflammation  is  either  the  result  of  frequent  repetition,  the  con- 
gestion and  exudation  of  one  attack  not  having  time  to  subside  before  they 
are  made  worse  by  another ;  or  of  some  constitutional  disorder  such  as 
tubercle,  syphilis,  or  gout.  In  many  cases  it  is  associated  with  outgrowths 
from  the  mucous  membrane  (polypi  and  adenoid  growths)  caused  by  the 
persistent  irritation. 

Numerous  varieties  have  been  described,  some  well  characterised.  One, 
for  example,  is  frequent  in  syphilis,  especially  the  hereditary  form,  causing 
what  is  known  as  smtffles.    Another,  the  hypertrophic  variety,  is  almost  as 
common  in  scrofulous  subjects  about  puberty.    The  mucous  membrane 
(chiefly  that  covering  the  inferior  turbinate  bone)  is  enormously  thickened  ; 
the  surface  is  red  and  granular,  secreting  a  thick  muco-purulent  discharge  ; 
the  nasal  passages  are  blocked,  the  hypertrophied  mucous  membrane  fills 
the  posterior  nares,  and  projecits  so  far  into  the  anterior  that,  in  spite  of  the 
colour  and  rough  appearance  of  the  surface,  it  is  often  mistaken  for  a  polypus ; 
the  wall  of  the  pharynx  becomes  affected,  the  Eustachian  tubes  are  closed, 
and  the  tone  of  the  voice  completely  altered.    In  a  third  {atrophic  catarrh),  j 
which  may  possibly  be  a  further  development  of  this,  the  change  is  exactly 
the  opposite :  the  mucous  membrane  becomes  atrophied,  the  glands  disappear, 
and  the  nasal  cavities  are  enlarged.    With  this  is  often  associated  a  form 
of  ozaBua,  due  apparently  to  the  decomposition  of  discharge  retained  in  out- 
lying dilatations  or  prevented  from  escaping  by  the  crusts  and  scabs  that 
form.    In  many  instances,  however,  particularly  when  there  is  no  specific 
irritant,  no  definite  classification  is  possible  ;  the  mucous  membrane  simply 
becomes  rough  and  granular,  the  layers  beneath  hard  and  fibrous,  the  glands  | 
enlarge,  their  secretion  alters,  the  veins,  and  probably  the  lymphatics,  become  i; 
varicose,  and  the  smooth,  soft,  natural  surface  is  completely  lost.  f 
Treatment. — Syphihtic  coryza  quickly  disappears  under  mercury;  and,  \, 
though  the  prospect  is  less  hopeful,  a  very  great  deal  of  improvement  can  be  [ 
effected  in  scrofulous  cases  by  iron,  cod-liver  oil,  and  especially  residence  at 
the  seaside.  Local  treatment,  however,  is  usually  required  as  well.  Temporary  j, 
relief,  especially  from  the  attacks  of  sneezing,  which  are  often  very  painful, ; 
can  be  obtained  by  brushing  the  mucous  membrane  over  with  a  5  per  cent,  I 
solution  of  cocaine.    The  spray  or  the  nasal  douche  is  more  effectual  for  I 
checking  secretion  and  diminishing  congestion.    Tannic  acid,  sulphate  or< 
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chloride  of  zinc,  carbolic  acid,  tincture  of  eucalyptus,  and  many  other  astrin- 
gents and  antiseptics  are  recommended  ;  the  chief  thing  is  the  thorouglmess 
of  their  application.  If  the  spray  is  used,  it  must  be  directed  up  the  posterior 
nares  by  means  of  a  properly  curved  nozzle,  as  well  as  up  the  anterior  ;  if 
the  douche,  the  stream  must  be  of  full  volume  and  allowed  to  How  back 
through  both  nostrils.  Afterwards  an  astringent  powder  (tannic  acid,  for 
example,  with  subnitrate  of  bismuth,  or  alum  and  oxide  of  zinc)  should  be 
applied,  but  care  must  be  taken  not  to  make  the  inflammation  worse  by 
constant  irritation. 

In  cases  in  which  the  hypertrophy  is  extreme,  it  may  be  necessary  to 
reduce  the  swelling  by  caustics  or  by  removing  some  of  the  redundant  tissue. 
Nitric  acid  has  been  applied  with  benefit,  and  so  has  the  actual  cautery  ; 
and  portions  of  the  turbinate  bones  may  easily  be  removed  with  forceps  (this 
is  often  done  in  the  case  of  poh  pi),  but  the  most  effectual  method  is  the 
galvano-cautery,  the  loop  of  wire  bei]ig  adjusted  over  the  projecting  part 
and  gradually  tightened  up  ;  the  margin  of  the  septum  and  of  the  ala  mu^t 
be  protected  with  an  ivory  speculum. 

IXFLAMMATION  OF  THE   BONES  OF  THE  NoSE, 

leading  to  caries  and  necrosis,  is  usually  the  result  of  syphilis,  hereditary  or 
acquired  ;  but  it  may  be  due  to  tubercle  or  glanders,  to  injury,  the  presence 
of  foreign  bodies,  septic  decomposition,  mercury,  and  occasionally  the  fumes 
of  bichromate  of  potash.  The  septum  may  be  attacked,  so  that  the  bridge 
of  the  nose  sinks  in  (although,  in  an  adult,  a  great  deal  may  be  lost 
without  any  apparent  alteration  in  shape),  or  the  turbinate  bones,  or  the 
roof,  and  in  the  latter  case  there  is  always  the  risk  of  meningitis.  The 
symptoms  are  those  of  inflammation  of  the  mucous  membrane,  but  the  dis- 
charge is  always  profuse  and  fcetid,  the  breath  exceedingly  foul,  and  nothing, 
so  long  as  any  dead  bone  is  there,  gives  more  than  temporary  relief.  In 
many  cases  the  diagnosis  is  clear  at  the  first  glance  :  either  there  is  a 
perforation  of  the  hard  palate,  or  a  probe  introduced  into  the  nasal  cavity 
strikes  the  sequestrum  at  once  ;  but  sometimes,  especially  when  it  lies 
towards  the  upper  and  back  part,  detection  is  a  matter  of  very  great 
difficulty. 

Treatment. — The  dead  bone  must  be  removed  as  soon  as  it  is  loose, 
careful  attention  being  paid  at  the  same  time  to  any  constitutional  taint  that 
is  present.  In  most  cases  it  can  be  extracted,  under  an  ansesthetic,  through 
the  anterior  nares ;  sometimes  it  is  easier  to  push  it  back  into  the  pharynx 
(the  two  forefingers  can  usually  be  made  to  meet  in  the  inferior  meatus  of 
the  nose,  the  one  introduced  from  the  front,  the  other  from  behind,  when 
the  patient  is  anresthetised),  but  the  operator  must  be  prepared  for  free, 
though  not  usually  serious,  h:emorrhage.  Where,  owing  to  the  size  of  the 
fragment,  this  cannot  be  done,  BoKf/e's  opcratiQU  may  be  performed,  ix.  an 
incision  made  through  the  mucous  membrane,  Avliere  it  is  reflected  from  the 
under  surface  of  the  upper  lip  on  to  the  gum ;  the  cartilaginous  septum 
detached  from  the  anterior  nasal  spine,  and,  if  necessary,  from  the  maxillary 
ci-est ;  the  alas  detached  at  the  margins,  and  the  upper  lip  with  the  nose 
lifted  up  and  reflected  on  to  the  forehead.  The  nasal  cavities  are  thoroughly 
opened  up  to  vieAv  by  this,  the  whole  interior  can  be  examined,  and  then  the 
nose  and  lip  replaced  without  a  suture  being  required  or  a  mark  left. 

3  K 
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If  the  dead  bone,  without  bemg  loose,  is  fairly  accessible,  as  frequently 
happens  in  hereditary  syphilis,  it  may  be  partially  dissolved  away  by  a 


Fig.  315. — Nasal  speculum. 


sulphurous  acid  spray  (which  also  helps  to  check  thefoetor),  and  occasionally 
can  be  chipped  off  in  little  pieces  with  a  fine  chisel,  but  care  must  be  taken 
that  the  instrument  does  not  slip  and  penetrate  the  roof. 

Oz^NA 

By  this  is  understood  a  persistent  offensive  discharge  from  the  nose, 
caused  either  by  necrosis  (syphilitic,  tubercular,  or  traumatic),  or  by  the 
atrophic  form  of  catarrhal  inflammation.  The  smell,  which  is  often  not 
perceptible  to  the  patient  (differing  in  this  respect  from  oz^na  of  the 
antrum)  is  infinitely  more  offensive  than  that  of  ordinary  putrefaction. 
Possibly  in  necrosis  cases  this  is  due  to  the  presence  of  dead  bone  (which  it 
is  well  known  possesses  this  property)  ;  in  others,  however,  it  must  arise 
from  some  special  kind  of  fermentation,  for  which  there  is  every  facihty. 

Opinions  differ  very  greatly  as  to  the  relative  proportion  of  cases  in 
which  dead  bone  is  present.  According  to  some,  it  is  never  wanting, 
although  there  may  be  great  difficulty  in  finding  it ;  sometimes  it  has  not 
been  discovered  until  Eouge's  operation  has  been  performed.  Probably  it  is  ; 
present  in  the  majority,  especially  as  there  is  very  often  evidence  of  syphilis  ;  • 
and  certainly  its  absence  should  never  be  assumed  until  after  the  most 
thorough  exploration. 

Treatment. — Constitutional  treatment  is  always  needed  ;  even  when 
there  is  no  necrosis,  there  is  very  frequently  ulceration  depending  upon 
some  constitutional  taint  such  as  syphilis  or  tubercle.    Locally,  the  first 
thhig  is  to  reduce  the  foBtor  as  far  as  possible  by  means  of  the  nasal  douche, 
using  Condy's  fluid  and  very  dilute  carbolic  acid  at  first,  and,  later,  wlieu 
the  patient  is  more  accustomed  to  it,  chloride  of  zinc  (one-eighth  of  a  grair 
to  the  ounce),  and  corrosive  subhmate  (1  in  10,000).    The  chief  difficulty  if 
to  make  the  lotion  penetrate  into  the  recesses,  and  this  is  hardly  possiblf 
unless  the  bore  of  the  tube  is  as  large  as  the  nostril  will  admit.    In  man^ 
cases,  the  spray  and  volatile  antiseptics,  such  as  iodine  vapour,  sulphurou; 
acid  and  eucalyptus,  are  more  effectual.    As  soon  as  this  is  to  some  extenj 
overcome,  the  interior  of  the  nose  must  be  thoroughly  examined  both  b 
sight  and  touch,  from  in  front  and  behind.    If  any  dead  bone  can  be  founc 
it  should  be  removed  or  chipped  away  so  as  to  reduce  the  size  of  the  offensiv 
surface  ;  lupoid  ulceration  must  be  thoroughly  scraped  out,  the  bleedin 
bemg  stopped  with  the  actual  cautery,  and  syphihtic  sores  touched  with-  th 
acid  nitrate  of  mercury. 

If  thejdisease  is  too  extensive  to  be  dealt  with  through  the  anteric; 
nares,  or  if  no  cause  can  be  found,  and  the  oztena  still  persists  in  spite  ( 
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ill  that  can  be  done,  the  interior  must  be  further  exposed  by  operation.  Not 
Dnly  is  the  patient's  presence  almost  intolerable  to  others,  but  his  ovn  life 
is  seriously  endangered  by  the  constant  inhalation  of  the  poisonous  odours. 
One  or  both  alte  may  be  reflected  without  leaving  any  conspicuous  mark 
if  the  line  of  incision  is  carried  along  the  junction  of  the  nose  with  the  face, 
but  in  most  cases  Rouge's  operation  is  preferable,  as  being  more  thorough 
md  leaving  no  deformity. 

Tumours  of  the  Nasal  Passages 

The  majority  of  tumours  that  grow  in  the  interior  of  the  nose  tend  to 
issume  the  polypoid  shape.  Some  (adenomyxomata,  the  so-called  mucous 
Dr  gelatinous  polypi)  spring  from  the  submucous  tissue  covering  the  turbinate 
bones,  especially  the  middle,  but  occasionally  the  superior.  Like  the  polypi 
that  occur  on  other  mucous  membranes,  they  are  essentially  local  hypertro- 
phies, caused  by  constant  irritation.  Others,  which  are  very  much  more 
I'are,  are  formed  of  fibrous  or  fibro-sarcomatous  tissue  in  varying  proportions, 
md  grow  from  the  roof  and  occasionally  the  septum.  These  belong  to  the 
same  order  as  the  naso-pharyngeal  polypi  which  are  attached  to  the  roof  and 
other  parts  of  the  pharynx,  and  spread  from  them  into  the  nose.  In  addition 
a  few  cases  of  papilloma  and  columnar  epithelioma  are  recorded,  but  they  do 
Qot  require  special  mention. 

Mucous  polypi  are  composed  chiefly  of  mucous  or  myxomatous  tissue, 
covered  over  with  columnar  cihated  epithelium  ;  but  portions  of  glands 
(sometimes  newly  formed),  cysts,  and  even  widely  dilated  vessels,  giving  them 
an  almost  cavernous  structure,  are  met  with  as  well.  They  form  soft,  gela- 
tinous, semi-translucent  masses,  pale  pink  or  yellow  in  colour,  projecting 
from  the  surface  of  the  mucous  membrane,  and  sometimes  reaching  far  into 
the  anterior  and  posterior  nares.  At  first  they  are  small  and  sessile,  and  in 
any  advanced  case  numbers  in  this  stage  can  be  seen  between  the  larger  ones. 
Those  that  project  towards  the  front  can  usually  be  seen  at  once  (or  if  the 
patient  expires  forcibly),  forming  smooth,  pedunculated  masses  very  soft  to 
the  touch,  and  moving  up  and  down  with  each  breath.  The  deeper  ones 
may  require  a  speculum,  and  those  that  grow  into  the  posterior  nares  can 
only  be  detected  by  introducing  the  finger  round  the  margin  of  the  soft 
palate.  Occasionally,  when  one  has  been  exposed  to  the  air  for  any  time,  the 
•surface  becomes  dry  and  rough,  and  then  it  may  possibly  be  mistaken  for  an 
overgrowth  of  the  mucous  membrane  over  the  inferior  turbinate  bone  ;  other- 
^vise  it  is  difficult  to  see  how  such  an  error  can  arise. 

Symptoms.— Chronic  catarrh  is  always  present.  The  breathing  is  ob- 
structed (especially  in  wet  weather,  when  the  polypus  swells  up) ;  the  mouth 
is  held  open  ;  the  voice  is  altered  and  becomes  nasal ;  the  sense  of  smell  and 
joften  that  of  hearing  is  lost ;  and  nearly  always  there  is  constant  frontal 
[headache.  In  severe  cases  the  shape  of  the  nose  may  become  altered  by  the 
internal  pressure  ;  the  lachrymal  duct  obstructed  ;  the  septum  displaced  to 
one  side  ;  and  the  Eustachian  tube  blocked  up.  •  As  a  rule  there  is  no  bleed- 
ing and  no  offensive  discharge,  both  of  which  symptoms  are  common  m  the 
^ase  of  malignant  growths. 

Treatment.— There  are  various  ways  of  removing  polypi.  Tlie  simplest 
s  to  grasp  the  neck  as  high  up  as  possible  with  a  pair  of  slightly  curved 
orceps  having  long  serrated  blades,  and  twist  it  round  and  rovmd  until  it 
'omes  away  (fig.  316).    Mitchell  Banks  recommends  that  in  bad  cases  the 
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patient  sL  juiu  ib  angestiietised  upon  a  sofa,  and  when  fully  insensible  brought 
to  the  edge  and  placed  so  that  the  head  hangs  over.  The  surgeon  then,  kneel- 
ing on  the  floor,  pulls  out  whole  masses  of  the  middle  turbinate  bone  with 
the  polypi  upon  them.    If  there  is  a  very  distinct  pedicle,  the  ordinary  wire 

ecraseur  may  be  employed^ 
or  the  galvano-cautery, 
cocaine  being  used  to  al- 
lay the  pain  and  prevent 
sneezing.  Polypi  that  lie 
far  back,  in  or  near  the 
posterior  nares,  can  only 
be  snared  if  the  forefinger 
of  the  other  hand  is  carried 
round  the  back  of  the  soft 
palate  to  guide  the  loop. 
The  bleeding  is  free,  but 
stops  at  once  upon  the  ap- 
plication of  ice-cold  water. 

The  chief  difficulty  is 
to    make    the  removal 
Fig.  3i6.-Metliod  of  grasping  mucous  polypi.  thorough  ;  and  the  opera- 

tor should  not  be  satisfied 
until  the  route  between  the  two  nares  is  completely  freed.  Even  then 
many  small  growths  must  be  left  behind,  and  these,  released  from  the 
pressure  of  the  larger  ones,  and  stimulated  by  the  inflammation  that 
follows  the  operation,  are  almost  sure  to  spring  up  rapidly.  To  prevent 
this  tannic  acid  or  sulphate  of  zinc  maybe  used  as  snuff,  or  the  cavity  may  be 
washed  out  with  boracic  acid  and  alcohol,  or  with  other  astringents  ;  but  con- 
stant care  is  needed.  In  the  worst  cases  it  may  be  necessary  to  perform 
Eouge's  operation. 

Nasopharyngeal  poly])i. — These  include  all  the  varieties  of  fibroma,  sar- 
coma, and  fibro-sarcoma,  which  grow  from  the  roof  of  the  nose,  the  pharynx, 
or  the  pterygopalatiiie  region.  They  are  met  with  chiefly  at  puberty,  and 
in  boys,  forming  roundish  lobulated  masses  covered  over  with  a  vascular 
mucous  membrane.  Some  grow  slowly  and  are  firm  and  dense  ;  others  (which 
in  all  probability  are  round  or  spindle-celled  sarcomata)  are  much  softer  and 
increase  in  size  very  rapidly.  They  are  all  exceedingly  vascular  (the  walls 
of  the  vessels  being  very  thin),  so  that  they  bleed  with  the  least  provocation 
and  very  profusely  ;  and  they  spread  in  all  directions,  forming  secondary  at- 
tachments wherever  they  exert  any  pressure  upon  the  mucous  surface.  The 
favourite  locality  is  the  basilar  process,  spreading  forwards  into  the  nose  and 
down  into  the  pharynx  ;  but  they  grow  sometimes  from  behind  the  superior 
maxilla  (simulating  a  tumour  of  the  antrum,  except  that  the  hard  palate  arid 
the  alveolar  border  are  not  depressed) ;  from  the  ethmoid  and  sphenoid 
bones;  and  even  from  the  septum.  Occasionally  enchondromata  are  met 
with. 

The  symptoms  depend  upon  the  direction  the  polypus  takes.  A  foetid, 
blood-stained  discharge  is  nearly  always  present,  as  the  surface  of  the  growth 
breaks  down  and  ulcerates  ;  sometimes  the  epistaxis  is  so  severe  as  to  threaten 
life  :  the  nostrils  may  be  obstructed  ;  the  Eustachian  tubes  closed  ;  degluti- 
tion may  be  impeded,  and  the  most  repulsive  deformities  (exophthalmos  and 
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I'Og-face)  caused  by  the  displacement  of  the  features.  Sometimes  there  is 
onstant  headache  with  a  tendency  to  coma  and  convulsions,  suggesting  that 
he  meninges  are  implicated.  It  is  said  that  nasopharyngeal  growths  some- 
imes  atrophy,  and  they  have  been  known  to  slough  away  of  themselves,  but 
is  a  rule  progress  is  steadily  from  bad  to  worse,  the  profuse  htemorrhage  in 
)articular  reducing  the  patient's  strength. 

The  only  treatment  is  free  removal  with  thorough  destruction  or  ablation 
)f  the  surface  from  which  it  springs.    Otherwise  it  is  certain  to  return. 

Small  growths  might  probably  be  sometimes  caught  and  twisted  off,  with 
H'operly  contrived  forceps  introduced  through  the  nose,  while  the  finger 
lirects  them  from  behind  the  soft  palate.  If  a  loop  of  wire  can  be  adjusted 
'ound  the  neck  the  bulk  of  the  growth  can  be  removed  with  the  galvano- 
jautery,  or,  if  this  is  not  at  hand,  with  an  ordinary  wire  ecraseur ;  but  in  either 
;ase  the  base  must,  in  addition,  be  thoroughly  seared.  Htemorrhage  is  sure 
;o  be  profuse,  and,  particularly  if  the  growth  is  a  large  one,  springing  from 
ihe  base  of  the  skull,  there  is  very  considerable  risk  of  causing  meningitis. 

Electrolysis  has  succeeded  and  deserves  a  further  trial.  Both  needles 
must  be  inserted  and  a  current  used  as  strong  as  the  patient  can  bear,  with 
the  view  of  causing  sloughing. 

In  most  cases,  however,  a  preliminary  operation  is  required,  in  order  to 
o:et  sufficient  space  ;  the  origin  of  the  growth  is  not  accessible  without. 
Where  this  should  be  done  depends  upon  what  can  be  found  out  with  regard 
to  the  position  of  the  pedicle  and  the  direction  the  growth  has  taken. 

[a)  If  the  polypus  is  situated  low  down  it  may  be  enough  to  divide  the 
soft  palate  in  the  middle  line  (the  flaps  have  been  known  to  unite  together 
again  of  themselves  without  a  subsequent  operation) ;  or,  if  this  is  not 
sufficient,  to  reflect  the  periosteum  and  mucous  membrane  from  the  under 
surface  of  the  hard  palate  and  remove  some  of  the  bone  as  well.  This, 
however,  is  a  serious  addition. 

(6)  When  it  grows  forwards  towards  the  nose,  Rouge's  operation  with 
free  division  of  the  septum  might  give  sufficient  room ;  and  in  a  case  of 
frog-face,  a  median  longitudinal  incision  between  the  separated  nasal  bones 
has  been  practised.  Langenbeck  reflected  upwards  the  nasal  bone  and  the 
nasal  process  of  the  superior  maxilla,  using  as  a  hinge  the  skin,  periosteum, 
and  mucous  membrane,  connecting  them  with  the  frontal.  Two  incisions 
were  made  through  the  bone  ;  one  vertical  through  the  nasal,  the  other 
from  the  anterior  nares  to  the  margin  of  the  orbit. 

(c)  Retromaxillary  growths  can  only  be  reached  by  excision  or  reflection 
of  part  of  the  upper  jaw.  Excision  of  the  whole  seems  unnecessary;  the 
orbital  plate  should  be  left,  a  saw-cut  being  made  through  the  bone  parallel  to 
it  and  well  below  it. 

Temporary  resection  has  been  practised  in  various  ways,  of  which  the 
best  known  is  that  of  Langenbeck.  It  consists  in  reflecting  inwards,  towards 
the  middle  line,  a  flap  consisting  of  part  of  the  malar  bone  and  the  whole  of 
the  superior  maxilla,  bounded  by  the  pterygo-maxillary  fissure  behind,  the 
floor  of  the  orbit  above  and  the  roof  of  the  palate  below,  with  the  soft  parts 
covering  it.  The  hinge  is  the  suture  between  the  superior  maxilla  and 
frontal. 

Incisions  through  everything,  down  to  the  bone,  arc  made  :  (1)  froni  the 
nasal  process  along  the  inferior  margin  of  the  orbit  on  to  the  middle  of  the 
malar  bone,  or  even  the  zygoma  ;  and  (2)  from  the  ala  of  tlie  nose  parallel 
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to  the  former,  as  far  back,  and  then  turning  upwards  to  join  it.  The  origin 
of  the  masseter  must  be  carefully  detached  as  far  as  exposed.  An  elevator 
is  then  pushed  through  the  posterior  end  of  the  incision  down  to  thfr 
zygomatic  surface  of  the  superior  maxilla,  and  carried  onwards  until  it- 
enters  the  pterygo-maxillary  fissure,  and  can  be  felt  under  the  mucous 
membrane  with  the  finger  passed  into  the  mouth.  In  a  case  of  polypus 
there  does  not  appear  to  be  any  difficulty  in  this,  as  the  pressm'e  of  the- 
growth  widens  out  the  fissure.  The  incisions  are  then  made  through  the 
bone  from  behind  forwards,  in  the  line  of  the  superficial  ones,  the  upper 
passing  through  the  malar  bone,  the  malar  process  and  facial  surface  of  the- 
superior  maxilla  to  the  inner  angle  of  the  orbit,  the  lower  parallel  to  this 
above  the  alveolar  border.  A  straight,  narrow  saw  must  be  used  for  this,  the 
depth  of  the  cut  being  guided  by  a  finger  in  the  mouth.  As  soon  as  this- 
is  done  the  included  portion  of  the  bone,  with  the  soft  parts  covering  it,  is  freed 
behind,  above  and  below,  and  can  be  levered  out  from  the  pterygo-maxillary 
fissure,  turning  on  its  hinge  in  front.  This  exposes  the  orbit,  the  temporal 
fossa,  the  nasal  cavities  and  the  pharynx,  into  all  of  which  the  retro-maxillary 
growth  may  have  advanced  ;  after  the  tumour  has  been  removed  the  bone  j 
can  be  replaced  and  secured  in  position  with  sutures. 
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CHAPTER  XI 

INJURIES  AND  DISEASES  OF  THE  MOUTH  AND  FAUCES 
MALFomiATIONS 
Cleft  Palate 

Cleft  falate  is  caused  by  the  imperfect  development  of  the  palate  process 
growing  inwards  from  the  superior  maxillary.  It  may  involve  the  soft  palate 
only,  or  even  the  uvula  by  itself  (bifid  uvula)  ;  or  the  soft  and  part  of  the 
hard;  or  the  whole  length  of  both,  and  then  it  is  always  associated  with 
hare-lip  on  one  or  both  sides.  When  the  intermaxillary  portion  is  separate 
it  usually  carries  three  incisor-teeth,  sometimes  only  two  ;  and  very  often  in 
these  cases  there  is  a  pre-canine  incisor  developed,  more  or  less  perfectly  on 
the  posterior  margin  of  the  cleft.  Whether  this  is  due  to  the  (possible) 
development  of  each  intermaxillary  bone  from  two  centres,  the  cleft  running 
between  them  ;  or  to  a  reversion  under  conditions  of  abnormal  development 
to  the  original  number  of  six  incisors  ;  or  whether  it  simply  indicates  a 
general  disarrangement  of  the  dentinal  papilhe,  is  uncertain.  Nothing  is 
known  as  to  the  cause  of  the  arrest,  which  must  take  place  at  a  very  early 
period  of  foetal  life.  It  is  sometimes  hereditary,  and  it  is  said  that  there 
is  a  distinct  tendency  to  it,  when  one  of  the  lateral  incisor  teeth  is 
wanting  in  the  parent.  It  is,  however,  more  to  the  point  that  the  arrest 
is  only  complete  in  a  very  small  number  of  cases  ;  the  palate  processes  are 
seldom  altogether  deficient  ;  very  often  one  side  (usually  the  right)  is  fused 
with  the  vomer  ;  and  they  continue  to  grow  for  the  first  few  years  of  life,  so 
that  not  unfrequently  the  cleft  actually  becomes  narrower,  especially  in  front. 

Syphilis  often  leaves  median  perforations,  both  in  the  hereditary  and  the 
acquired  form  ;  but  the  soft  palate  is  never  symmetrically  defective,  and 
there  is  always  a  large  amount  of  scar-tissue. 

Infants  with  this  defect  are  unable  to  suck  in  the  ordinary  way  ]  some- 
times they  can  manage  it  if  there  is  a  flap  attached  to  the  teat,  closing  the 
aperture  into  the  nostril,  or  if  the  teat  is  very  large  and  thin  with  a  hole  on 
its  under  surface  ;  in  other  cases  they  must  be  fed  with  a  long-necked  bottle, 
so  that  the  fluid  is  poured  quite  to  the  back  of  the  throat.  After  a  time  the 
difficulty  diminishes,  the  tongue  becoming  hypertrophied  and  somewhat 
altered  in  shape.  The  growth  of  the  palate  and  the  ultimate  success  of  the 
operation  may  both  be  seriously  endangered  by  imperfect  feeding  during  the 
first  few  months  of  life. 

The  time  for  the  operation  depends  upon. the  extent  of  the  deformity  and 
the  condition  of  the  child  :  five  or  six  years  is  the  usual  age  ;  by  that  time 
the  parts  are  fairly  well  grown  and  the  child  should  be  able  to  stand  an 
operation.  If,  however,  the  defect  is  unusually  great,  it  is  better  to  wait  a 
year  or  two  than  run  the  risk  of  an  unsuccessful  attempt.  The  soft  palate 
is  generally  operated  upon  first,  but  Smith  recommends  that,  unless  there  is 
some  exceptional  difficulty,  the  whole  should  be  completed  at  once. 
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Fi(i.  317. — Smitli's  gag  with  tongue  depressor. 


The  patient  is  placed  in  the  dorsal  position  with  the  shoulders  raised  and 
the  head  rather  thrown  back.    An  antesthetic  is  not  absolutely  necessary, 

but  if  cai'e  is  taken  to 
watch  the  breathing 
and   prevent  blood 
passing    down  into 
the   larynx,  chloro- 
form may  be  given 
through  the  nose  by 
means    of  Junker's 
apparatus.  Smith's 
gag,    opening  both 
sides  of  the  mouth, 
and  combining  with 
it  a  tongue-depressor, 
is  the  most  satisfac- 
tory,  but  Mason's 
or  Coleman's  should 
be   at   hand.  The 
rings  of  the  gag  are 
held  behind  the  neck 
by  a  responsible  as- ' 
sistant,   whose  sole 
duty  it  is  to  attend 
to  the  position  of  the 
head  and  the  breath- 
ing, especially  as  the 
continued  depression 
of  the  base  of  the 
tongue  may  cause  a 
•  •  little  difficulty. 

{a)  When  the  soft  palate  only  is  involved.    As  soon  as  the  gag  is  in 
position  and  the  patient  anssthetised,  the  tip  of  the  uvula  on  one  side  is 
^  caught  with  a  long  pair  of  mouse-toothed  forceps, 

^^M^  ^  ^^P  ^'^^^  ^'^'om  the  margin  of  the  cleft  from 

below  upwards.    The  other  side  is  then  seized  and 
pared  in  the  opposite  direction.    The  whole  of  the 
mucous  edge  must  be  removed  and  care  taken  to 
obtain  as  wide  a  raw  surface  as  possible,  especially 
at  the  angle,  where  union  fails  most  frequently.  Fine 
silver  wire  or  horse-hair  is  used  for  the  sutures.  If 
the  edges  fall  fairly  well  together,  the  former  can 
easily  be  passed  with  one  of  Smith's  tubular  needles 
(fig.  320),  taking  both  sides  in  a  single  sweep.  If 
horse-hair  is  preferred,  a  short  curved  needle  may  be 
threaded  on  each  end  and  passed  separately  through 
Pig.  319.— Cleft  of  the  soft  each  half  of  the  flap  with  a  needle-holder  ;  or  Avery's 
palate,  showmg  line  of  in-  j^ethod  may  be  employed.    In  this  a  loop  of  silk  is 
passed  through  one  side  of  the  cleft  with  a  needle  on  a 
handle,  caught  with  a  pair  of  forceps,  and  drawn  out  sufficiently  far  to  project 
from  the  mouth.  Then  a  single  horse-hair  is  passed  opposite  to  this,  through 
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the  other  side  and  threaded  through  the  loop.  When  this  is  pulled  back  again 
it  draws  the  hau'  through  the  second  side  with  it.   In  the  case  of  the  uvula  a 
•ectangular  needle  on  a  handle  can  generally  be  used. 

The  lowest  suture  is  passed  first.  By  drawing  on  this,  the  palate  is 
made  tense  and  the  passage  of  the  next  is  easier ;  the  same  process  can  be 


Fig.  O'JO.— Siiiitli's  tulmUir  needle. 

•continued  the  whole  way,  the  assistant  keeping  the  ends  of  the  sutures 
^separate.  If  the  edges  come  together  readily,  the  fastening  can  be  com- 
ipleted  at  once  ;  if  not,  the  loops  must  be  just  drawn  together,  so  that  the 
operator  may  see  where  the  tension  is  greatest,  and  lateral  incisions  made  to 
relieve  it.  The  levator  palati  is  the  chief  cause  of  the  difficulty,  but  free 
division  of  the  mucous  membrane,  especially  on  the  nasal  surface  of  the 
palate,  is  almost  equally  essential. 

A  puncture  is  made  with  a  sharp-pointed  knife  (like  a  tenotomy-knife  on 
a  long  handle)  inside  the  hamular  process,  midway  between  the  teeth  and 
the  cleft,  and  on  a  level  with  the  highest  suture. 
A.  similar  instrument,  but  with  a  blunt,  rounded 
point,  is  then  passed  through  this,  and  an  in- 
cision made  downwards  and  backwards  through 
;lie  tissues  of  the  soft  palate,  as  far  as  may  "be 
necessary.  The  wounds  gape  immensely  at 
)nce,  the  edges  come  together  readily,  and  the 
ititures  can  be  tightened  up,  a  twister  or  a  pair 
)f  torsion-forceps  being  used  for  the  wire  ones, 
-f  the  tension  is  very  great,  the  incision  may 
'e  half  the  length  of  the  soft  palate,  but  a 
ihorter  one  is  usually  sufficient.  One  of  the 
'alatine  branches  is  always  divided,  but  the 
ifemorrhage  is  seldom  serious. 

{b)  When  the  hard  palate  is  involved  as 
^'ell  :  the  gap  in  this  case  is  closed  by  de- 
aching  the  mucous  membrane  (and  as  much 
f  the  periosteum  as  will  come  with  it)  from 
be  under  surface  and  inner  side  of  the  palate  process,  and  displacing  it 
owards  the  middle  line.  In  front  and  behiiul  the  flaps  are  left  attached,  so 
liat  they  hang  down  like  two  horizontal  curtains. 

To  separate  these  flaps,  a  puncture  is  made  down  to  the  bone  in  the 
entre  of  one  side  of  the  hard  palate,  midway  between  the  teeth  and  the 
left,  and  midway  between  the  anterior  angle  of  the  latter  and  the  posterior 
largin  of  the  bone.  A  curved  raspatory  is  thrust  in  at  this  spot  and  worked 
awards  the  middle  line  until  it  projects  into  the  cleft,  detaching  the  perios- 
Hxm  before  it.    It  is  then  withdrawn,  a  more  curved  one  inserted  into  the 


3'21.— Soft  palate  sutured, 
th  lateral  inci.sions  for  the 
relief  of  tension.  In  the 
hard  palate,  site  of  puncture, 
midway  between  teeth  and 
edge  of  cleft ;  and  line  of  in- 
cision along  the  latter. 
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puncture  through  which  it  protruded,  and  all  the  structures  covering  the- 
hard  palate,  out  as  far  as  the  puncture,  forwards  to  the  teeth  and  backwards 
to  the  junction  of  the  hard  and  soft  palate,  completely  detached.  The  same 
thing  is  done  on  the  opposite  side. 

The  next  step  is  to  divide  the  connection  between  the  upper  surface  of 
the  soft  palate  and  the  floor  of  the  nose,  where  the  fascia  is  especially  firm. 
Scissors  curved  on  the  flat  are  used.  The  palate  is  drawn  forwards,  one 
blade  passed  between  the  flap  and  the  bone,  the  other  above  the  upper 
surface  of  the  palate,  and  the  mucous  membrane  cut  through  as  far  as  the 
wall  of  the  pharynx.  The  flaps  now  meet  together  easily,  particularly  if  the 
palate  is  a  high  one.'  Wire  sutures  are  passed  and  drawn  together,  takmg 
care  that  the  edges  are  everted ;  the  original  puncture  in  the  centre  of  the 
hard  palate  is  prolonged  sufficiently  to  remove  all  tension,  and  then  the 
sutures  are  twisted  up. 

Htemorrhage  may  be  free  for  a  moment  or  two,  but  it  generally  stops  of 
itself.  In  the  case  of  the  soft  palate,  it  is  very  rarely  of  any  consequence, 
and  sponging  is  hardly  required  ;  the  more  this  can  be  dispensed  with  the 
better,  as  it  delays  the  operation  and  tends  to  make  the  patient  sick.  If  the 
lateral  incisions  bleed,  the  head  can  be  turned  to  one  side  and  the  mouth 
syringed  out  with  ice-cold  water.  Detaching  the  periosteum  is  occasionally 
attended  with  a  good  deal  of  bleeding,  but  a  sponge  on  a  holder,  pressing  the 
flap  against  the  bone,  stops  it  at  once.  Secondary  hfemorrhage  from  the 
palatine  arteries,  which  may  be  very  serious,  must  be  stopped  by  plugging 
the  descending  palatine  canal. 

Respiration  requires  careful  watching,  not  only  on  account  of  the 
anaesthesia,  the  position  of  the  head,  and  the  pressure  upon  the  base  of 
the  tongue,  but  because  of  the  danger  of  blood  trickling  down  the  larynx. 
Later,  severe  broncho-pneumonia,  which  is  almost  fatal  to  union,  may  arise 
from  this. 

After-treatment. — The  child  must  be  kept  as  quiet  as  possible  after  the 
operation,  and  only  a  few  drop:?  of  ice-cold  water  allowed  for  some  hours,  for 
fear  of  causing  sickness.  All  food  must  be  fluid,  or  semi-fluid,  and  taken 
very  slowly.  If  possible,  the  child  should  be  kept  in  bed,  at  any  rate  for  the 
first  few  days ;  and  if  it  is  fretful  and  inclined  to  cry,  small  doses  of  chloral 
may  be  given.  The  mouth  should  not  be  looked  at  for  a  fortnight ;  the 
sutures,  if  there  is  no  tension  upon  them,  may  be  left  longer  still. 

Union  fails  most  frequently  at  the  junction  of  the  soft  with  the  hard 
palate ;  sometimes  the  whole  breaks  down,  but  it  rarely  happens  that  the 
flaps  slough.  If  union  is  not  perfect  a  considerable  time,  six  months  at  least, 
should  be  allowed  to  pass  before  a  second  operation  is  tried.  Occasionally  a 
third  or  even  a  fourth  is  necessary  ;  but  in  many  of  these  a  more  satisfactory 
result  can  be  obtained  by  wearing  an  obturator.  Afterwards  no  pains  should 
be  spared  to  improve  the  articulation  and  educate  the  muscles.  In  the 
slighter  cases,  which  admit  of  early  operation,  phonation  may  be  almost  per- 
fect ;  but  when  the  defect  is  very  considerable,  so  that  the  palate,  even  though 
it  is  restored,  forms  merely  a  tense  septum  extending  partially  across,  the 
accent  is  never  lost.  The  fibres  of  the  superior  constrictor,  extending  from 
one  hamular  process  to  the  other  become  hypertrophied,  so  as  to  close  thfr 
communication  more  completely,  but  the  flap  never  can  vibrate  properly,  and 
not  unfrequently,  after  some  time,  the  cicatrix  contracts  and  makes  matters 
worse  than  they  were  immediately  after  the  operation. 
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INJUEIES  OF  THE  MOUTH  AND  FAUCES 

Lacerated  wounds  of  the  tongue  are  of  frequent  occurrence  in  epileptic 
fits  and  from  falls  upon  the  chin  ;  and  the  haemorrhage  is  sometimes  serious. 
The  wounds  always  heal  by  granulation,  although  the  attempt  may  be  made 
to  draw  the  surfaces  together  by  means  of  deeply  placed  catgut  sutures. 

The  soft  palate,  the  tongue,  or  the  tonsils  may  be  very  seriously  injured 
by  foreign  bodies,  such  as  the  stem  of  a  tobacco-pipe  or  a  piece  of  stick  being 
violently  driven  into  the  mouth.  The  internal  carotid,  or  what  is  nearly  as 
bad,  the  ascending  pharyngeal  artery,  has  been  torn  open  in  this  way  with 
fatal  consequences.  In  some  cases  the  extraction  of  the  foreign  body  has 
been  followed  by  a  torrent  of  blood  ;  in  others  suppuration  has  taken  place, 
usually  because  of  some  fragment  left  behind,  and  the  artery  has  not  given 
way  for  some  days.  In  the  latter  case  there  is  nearly  always  a  warning  first. 
If  the  bleeding  is  slight  an  attempt  may  be  made  to  control  it  from  inside 
the  mouth  by  means  of  ice,  or,  if  this  fails,  by  turpentine  or  solid  perchloride 
of  iron  held  against  the  spot ;  but,  if  it. is  severe  or  if  it  returns,  ligature  of 
the  common  carotid  should  be  performed  at  once.  It  has  been  proposed  in 
these  cases  to  tie  the  external  as  well,  so  as  to  prevent,  as  far  as  possible, 
the  blood  finding  its  way  round  through  that  part  of  the  collateral  circu- 
lation. 

Fish-bones,  pins,  and  other  pointed  structures  are  occasionally  driven  into 
the  mucous  membrane  in  deglutition  ;  and  at'  times  they  cause  a  considerable 
amount  of  inflammation.  Very  often  they  can  be  felt  with  the  finger  better 
than  they  can  be  seen. 

DISEASES  OF  THE  MOUTH  AND  FAUCES 
Inflammatoky  Affections 

Acute  inflammation  of  the  mucous  membrane  of  the  mouth  is  common  in 
infancy  and  childhood,  and  is  occasionally  met  with  later  in  life,  about  the 
time  of  eruption  of  the  molar  teeth.  It  is  often'  associated  with  disordered 
digestion,  the  two  being  dependent  to  a  great  extent  upon  the  same  cause  ; 
and  it  is  especially  frequent  among  the  children  of  the  poor  and  those  who 
live  under  bad  hygienic  conditions.  Various  forms  of  it  are  described,  but 
they  seldom  occur  independently  of  each  other. 

Catarrhal  stovmiitis  is  the  mildest  :  the  mucous  membrane  swells  up  and 
becomes  a  brighter  red ;  the  epithelium  has  a  sodden  white  appearance,  and 
after  a  time  is  detached  in  patches  ;  the  tongue  is  raw  and  red,  indented  by 
the  teeth  ;  the  gums  are  soft  and  spongy  ;  and  here  and  there  the  surface  is 
marked  by  shallow  erosions.  In  what  is  Imown  as  follicular  stomatitis  the 
orifice  of  each  mucous  gland  is  marked  by  a  swollen  bright  red  areola. 

Aphthous  stomatitis  is  difficult  to  distingihsh  from  the  last.  It  makes 
its  first  appearance  as  a  group  of  yellowish  vesicles,  which  break  and  leave 
superficial  ulcers,  about  the  size  of  a  pin's  head,  covered  with  a  yellowish 
slough  and  surrounded  by  a  bright  red  areola.  Frequently  they  come  out  in 
successive  crops,  so  that  all  stages  can  be  seen  at  the  same  time.  _  They  are 
exceedingly  tender,  and  if  on  a  part  where  they  are  exposed  to  friction  they 
may  seriously  interfere  with  mastication. 
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Aplithons  stomatitis  must  not  be  confused  with  thrush,  which  is  an 
entirely  different  affection. 

Ulcerative  stomatitis,  which  occurs  at  the  same  time  of  life  and  under  the 
same  conditions,  is  more  serious.  The  whole  thickness  of  the  mucous  mem- 
brane is  involved  (though  not  the  substance  of  the  cheek,  as  in  noma) ;  it  be- 
comes swollen,  dusky-red  or  even  purple  ;  then  a  foul  greyish  slough  forms 
upon  the  surface  ;  and  later,  when  this  is  detached,  a  distinct  although  super- 
ficial ulcer  is  left.  Very  often  the  opposing  surface  of  the  gum  or  cheek,  as 
the  case  may  be,  becomes  infected  too,  so  that  various  stages  of  the  disease 
may  be  seen  at  the  same  time. 

The  symptoms  depend  upon  the  severity  of  the  attack  and  the  extent 
■of  surface  involved.  In  the  catarrhal  form  the  mouth  is  hot  and  dry,  the 
breath  offensive  and  every  movement  of  the  tongue  attended  with  pain  ; 
there  is  constant  thirst  and  the  sense  of  taste  is  altogether  lost.  After  a 
time  the  secretion  becomes  more  profuse,  sometimes  excessive,  and  very 
tender  spots  make  their  appearance,  corresponding  to  the  places  from  which 
the  epithelium  has  been  detached.  In  the  ulcerative  form  these  symptoms 
are  greatly  exaggerated  :  the  gums  are  swollen  and  bleed  with  the  slightest 
touch ;  the  teeth  are  exceedingly  tender,  and  movement  so  painful  that 
mastication  is  impossible.  Not  unfrequently  there  is  a  considerable  degree 
of  fever,  and  there  may  be  conspicuous  swelling  of  the  floor  of  the  mouth, 
involving  the  lymphatic  glands  and  the  loose  cellular  tissue  around ;  but 
there  is  never  the  hard  brawny  feeling  in  the  centre  of  the  cheek  which 
marks  the  onset  of  noma. 

Treatment. — Chlorate  of  potash  rarely  fails  to  effect  a  cure :  it  should 
be  given  locally  in  the  form  of  a  gargle  or  wash,  and  internally  as  well.  In 
younger  children  borax  with  glycerine  (well  diluted)  may  be  painted  over 
the  raw  surface  several  times  a  day  ;  or,  if  the  case  is  very  obstinate,  alum  or 
nitrate  of  silver  (gr.  ij  ad  § j )  may  be  used  instead.  The  condition  of  the 
bowels  always  requires  attention — it  rarely  happens  that  they  are  acting 
properly  ;  but  mercurials  should*be  avoided  ;  and  as  soon  as  a  certain  amount 
of  regularity  is  established,  tonics,  iron,  cod-liver  oil,  and  quinine  should  be 
given  freely.  Partly  as  cause,  partly  as  consequence,  these  forms  of  stoma- 
titis are  always  associated  with  debihty  and  malnutrition.  Other  forms  of 
stomatitis  are  due  to  specific  causes. 

Thrush  is  a  superficial  inflammation  of  the  mucous  membrane  of  the 
mouth  and  tongue  caused  by  the  growth  in  the  epithehal  cells  of  a  fungus, 
the  o'idium  albicans,  in  all  probabihty  the  same  as  the  oidium  lactis.  It  is 
met  with  chiefly  in  children  who  are  brought  up  by  hand,  and  in  adults 
suffering  from  exhausting  illnesses.  The  mucous  membrane  of  the  mouth, 
and  tongue  is  red  and  swollen  :  its  secretion  is  acid  instead  of  alkaline ; 
but  the  characteristic  feature  is  the  presence  at  the  angles  of  the  mouth  of 
a  number  of  minute  white  dots,  without  any  red  areola  as  in  the  case  of 
aphthae.  These  enlarge  until  they  meet  and  fuse,  so  that  sometimes  in  bad 
cases  the  whole  of  the  interior,  with  the  pharynx  and  even  the  oesophagus, 
IS  covered  over  with  a  thick  creamy-white  layer.  Diarrhoea  with  greenish 
offensive  stools  sets  in ;  the  child  is  unable  to  take  any  food  ;  the  emaciation 
becomes  extreme ;  sores  make  their  appearance  round  the  anus,  and  the 
result  is  not  unfrequently  fatal. 

This  disorder  is  due  to  the  fungus  that  causes  the  acid  fermentation  of 
milk,  and  can  be  produced  anywhere  by  neglect  of  proper  precautions, 
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especially  scalding  thoroughly  every  time  they  are  used  all  the  vessels  which 
contain  food  and  come  into  contact  with  milk.  In  large  institutions,  sach  as 
foundling  hospitals,  it  is  constantly  making  its  appearance  unless  special 
precautions  are  taken,  and  frequently  helps  to  cause  the  death  of  weakly 
children  by  the  digestive  disturbances  that  accompany  it. 

The  treatment  is  very  simple  :  with  thorough  cleanliness  it  soon  dies  out. 
All  suspicious  spots  within  reach  should  be  brushed  over  with  very  dilute 
carbolic  acid,  or  with  borax  and  glycerine,  and  the  child's  mouth  cleansed 
thoroughly  after  every  meal.  At  the  same  time  the  complications  that 
are  present  with  it,  and  are  in  great  measure  due  to  it,  the  diarrhoea,  loss  of 
appetite  and  disordered  digestion,  require  the  strictest  attention. 

Mercurial  stomatitis  is  rare  at  the  present  day  :  a  faint  red  line,  or  a 
slight  swelling  of  the  gum  round  the  necks  of  the  teeth,  particularly  where 
there  is  an  accumulation  of  tartar,  is  all  that  is  seen.  It  may  occur  from 
inhalation,  inunction,  or  absorption  fi'om  the  alimentary  tract,  and  no  doubt, 
though  the  number  must  be  very  small,  certain  people  are  peculiarly  sus- 
ceptible. The  flow  of  saliva  is  increased  ;  the  gums,  as  already  mentioned, 
become  red  and  swollen ;  the  breath  is  foul ;  the  tongue  furred  and  a  little 
enlarged ;  the  teeth  feel  too  long  ;  and  mastication  of  anything  hard  is  very 
painful.  If  this  is  persisted  in  the  most  fearful  consequences  may  ensue  : 
the  mucous  membrane  may  slough  ;  the  gums  ulcerate  away  ;  the  teeth  fall 
out ;  the  bones  perish  and  the  gangrene  spread  to  the  floor  of  the  mouth  and 
nose,  causing  the  most  terrible  destruction.  In  days  gone  by  there  is  no  doubt 
the  result  was  often  fatal,  partly  from  the  constitutional  disturbance  and  the 
inability  to  take  food,  partly  from  the  continued  inhalation  of  particles  fi*om 
the  foul  and  decomposing  sloughs. 

At  the  earliest  sign  the  administration  of  mercury  should  be  stopped,  and 
strong  astringent  gargles  used  frequently.  Usually  this  of  itself  is  enough. 
Chlorate  of  potash  is  said  to  be  of  as  great  service  in  this  as  in  other  forms 
of  stomatitis,  preventing  in  particular  the  peculiar  foetor  of  the  breath. 

Syphilitic  stomatitis. — The  same  forms  of  eruption  that  occur  upon  the 
skin  are  met  with  also  in  the  mouth,  modified  by  the  conditions  under 
which  they  exist.  They  occur  in  the  hereditary  as  much  as  in  the  acquired 
disease,  and  furnish  a  very  large  proportion  of  the  cases  of  mediate  contagion. 
Rhagades  and  the  exceedingly  painful  fissures  at  the  angles  of  the  mouth 
have  been  mentioned  already.  Superficial  sores,  closely  similar  in  appear- 
ance, are  of  common  occurrence  upon  the  inside  of  the  lips.  Mucous 
plaques  and  tubercles  are  more  frequent  upon  the  tongue,  the  tonsils,  soft 
palate,  and  pillars  of  the  fauces.  Where  the  epithelium  is  thin,  and  the 
friction  smooth  and  constant,  they  are  scarcely  raised  ;  there  is  simply  a 
greyish-white  patch  with  a  smooth  surface  and  well-defined,  slightly 
reddened  border  ;  or  the  epithelial  covering  has  already  been  detached  and  a 
raw  surface  left.  Symmetrical  patches  of  this  kind  are  often  seen  upon  the 
margin  of  the  soft  palate  on  either  side  of  the  uvula,  and  may  be  regarded 
as  distinctive.  In  other  places  they  grow  -out  into  warty  or  cauliflower 
excrescences,  often  of  some  size  ;  and  in  others,  again,  where  they  are 
irritated  by  the  teeth,  they  cut  into  deep  and  angry  ulcers. 

Secondary  tubercular  syphilides  are  more  rare  ;  the  epithelium,  which  is 
thrown  oft"  as  scales  upon  an  exposed  surface,  becomes  soft  and  macerated  in 
the  mouth,  so  that  the  appearance  they  present  is  closely  similar  to  that  just 
described.    In  the  tertiary  stage,  superficial  and  deep  gummata,  involving 
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the  mucous  membrane,  the  submucous  tissue,  or  the  periosteum,  are  of 
common  occurrence.  Sometimes  they  are  absorbed  under  treatment,  and 
disappear  without  leaving  a  scar ;  more  often  they  break  down  and  leave 
deep  and  irregular  ulcers.  The  favourite  locality  appears  to  be  the  palate. 
Central  gummata,  leading  to  necrosis  and  median  perforation,  are  frequently 
met  with  (the  presence  of  congenital  clefts  in  the  hard  and  soft  palate,  and 
occasionally  of  foramina  in  the  pillars  of  the  fauces  must  not  be  forgotten), 
and  it  is  not  uncommon  to  iind  the  uvula  and  soft  palate  either  destroyed 
altogether  or  united  to  the  posterior  wall  of  the  pharynx  in  such  a  way  that 
there  is  only  a  small  aperture  left. 

The  constitutional  treatment  does  not  present  any  special  features  ;  the 
local  is  very  important.  Gummata  disappear  rapidly  under  iodide  of  potash  ; 
ulcers  occasionally  require  the  application  of  acid  nitrate  of  mercury. 
Secondary  affections,  however,  may  prove  very  obstinate.  The  first  thing  is 
to  get  rid  of  every  kind  of  irritant,  whether  it  is  the  sharp  edge  of  a  tooth, 
or  tobacco-smoke,  spirits,  or  highly  seasoned  food.  So  long  as  these  continue 
to  act,  it  is  almost  impossible  to  effect  a  cure.  Rhagades  and  exuberant 
condylomata  may  be  touched  with  nitrate  of  silver  or  brushed  over  with  a 
10  per  cent,  solution  of  chromic  acid.  Simple  mucous  patches  usually  get 
well  with  a  wash  of  chlorate  of  potash  and  lotio  nigra,  or  a  very  weak  one 
of  bichloride  of  mercury  ;  in  more  obstinate  cases  the  inhalation  of  calomel 
may  be  tried,  or  brushing  the  surface  over  night  and  morning  with  a  solution 
of  bicyanide  of  mercury  (gr.  xv.  ad  gj.),  and  sometimes  iodoform  lightly 
dusted  on  proves  very  beneficial,  the  taste  and  odour  being  concealed  by 
mixing  it  with  freshly  ground  coffee. 

Tubercular  stomatitis  is  not  a  common  affection.  Occasionally,  when 
the  tongue  is  involved,  it  occurs  on  the  under  surface  of  the  soft  palate, 
appearing  in  the  form  of  minute  vesicles  which  enlarge,  break  down,  and 
leave  superficial  sores  with  sharply  cut  edges.  More  rarely  it  begins  inde- 
pendently. There  is  very  little  inflammation  as  a  rule  ;  the  sores  slowly  and 
steadily  increase  in  size  and  depth,  multiplying  and  fusing  together  until  at 
length  they  develop  into  irregularly  shaped  ulcers  with  sinuous  edges,  often 
lying  upon  carious  bone.  There  is  no  induration  ;  the  course  at  first  is  very 
chronic,  and  there  are  no  large  sloughs  or  necrosis  as  in  syphilis,  but,  in 
spite  of  this,  the  destruction  may  be  very  considerable  ;  I  have  known  the 
whole  of  the  soft  palate  eaten  away.  The  prognosis,  especially  when  the 
disease  is  secondary  to  mischief  elsewhere,  is  very  unfavourable,  and  the 
course  towards  the  end  often  very  rapid,  in  a  measure  owing  to  the  pain  on 
deglutition  and  the  difficulty  of  taking  food  ;  but,  occasionally,  a  certain 
amount  of  benefit  is  derived  from  constitutional  treatment  combined  with 
scraping,  iodoform,  lactic  acid,  and  similar  remedies,  and  more  rarely 
spontaneous  (but  unfortunately  only  tempoi'ary)  cicatrisation  occurs. 

Other  forms  of  stomatitis  are  occasionally  met  with.  Lupus  may  extend 
from  the  lips  to  the  gums  and  palate,  and  has  been  known  to  occur  inde- 
pendently ;  in  the  latter  case  the  diagnosis  from  tubercular  disease  must  be 
almost  impossible.  Anesthetic  patches  occur  in  the  early  stages  of  leprosy, 
and  deep  ulceration  is  not  unfrequently  the  immediate  cause  of  death  in  the 
tubercular  form.  A  very  acute  variety  has  been  described  in  connection 
with  gonorrha?a  ;  in  scurvy  htemorrhagic  stomatitis  is  one  of  the  prominent 
symptoms,  and  in  leucoplakia,  when  the  tongue  is  extensively  diseased,  the 
mucous  membrane  of  the  sides  and  floor  of  the  mouth  is  usually  affected  too. 
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Periostitis  and  Ostitis 

Inflammation  of  the  superior  or  inferior  maxilla  may  be  caused  by 
•extension  from  neighbouring  structures,  such  as  teeth ;  by  injury  after 
extraction  of  teeth  or  compound  fracture ;  by  mercury  or  phosphorus ;  by 
suppurative  disease  in  all  its  forms  (noma,  acute  suppurative  periostitis,  or, 
especially  after  the  acute  exanthemata,  pyfemia),  or  by  the  action  of  specific 
organisms,  such  as  those  of  actinomycosis,  syphihs,  tubercle,  or  leprosy.  It 
may  be  acute  or  chronic,  ending  in  necrosis  or  caries,  according  to  the  cause, 
the  intensity  of  the  attack,  and  the  character  of  the  bone.  Necrosis,  for 
instance,  is  more  common  in  the  lower  jaw  than  in  the  upper,  owing  to  its 
peculiar  density  ;  caries  in  children,  in  whom  the  bones  are  more  vascular 
and  less  compact.  When  due  to  acute  suppuration,  the  sequestrum  may  be 
detached  within  a  few  days ;  on  the  other  hand,  in  phosphorus  necrosis,  it 
often  does  not  separate  for  years.  The  amount  of  new  bone  thrown  out  is 
usually  very  small,  but  in  necrosis  of  the  lower  jaw  from  phosphorus  poison- 
ing it  is  often  enormous  for  a  time  and  then  disappears  almost  entirely. 

In  acute  suppurative  ostitis,  whether  arising  from  local  or  constitutional 
infection,  the  symptoms  are  exceedingly  severe.  Owing  to  the  vascularity 
of  the  part  and  the  looseness  of  the  tissues  around,  the  swelling  is  usually 
excessive,  spreading  far  over  the  face  and  down  the  neck.  The  fever  is 
often  very  high  and  the  pain  intense,  continuing  until  the  pus  is  let  out  by 
incision  or  finds  some  means  of  exit  for  itself.  Then  the  symptoms  slowly 
subside,  the  pus  escapes  externally  or  into  the  cavity  of  the  mouth,  and  the 
discharge  continues  until  either  the  bone  recovers  (for  even  extensive  por- 
tions of  the  alveolar  margin  may  be  detached  from  the  periosteum  by  acute 
suppuration,  without  necessarily  undergoing  necrosis)  or  the  sequestrum  is 
ut  off. 

Mercurial  stomatitis  when  carried  far  enough  to  affect  the  bones  is  no 
less  acute,  judging  from  past  accounts,  for  happily  such  cases  are  seldom  seen 
at  the  present  day.  Syphilitic  inflammation,  on  the  other  hand,  is  more 
chronic,  and  the  tubercular  form  more  so  still.  Phosphorus  necrosis  is 
peculiar  in  many  ways  :  it  does  not  affect  those  whose  teeth  are  sound,  but 
as  soon  as  a  spot  of  caries  appears  the  inflammation  spreads  down  into  the 
alveolus,  detaches  the  gum,  loosens  the  tooth,  and  steadily  advances  until 
the  whole  ramus  is  involved.  The  symptoms  are  often  very  severe  :  the 
sofi  tissues  around  swell  up  and  become  inflamed  ;  there  is  a  constant  dis- 
charge of  most  offensive  pus  welling  up  around  the  teeth  and  poisoning  the 
breath  ;  fresh  abscesses  are  always  forming  ;  and  partly  from  the  continued 
fever  and  inability  to  take  food,  partly  from  perpetually  inhaling  and 
swallowing  the  foul  discharge,  the  patient  is  quickly  reduced  to  a  condition 
of  extreme  ansemia  (see  Diseases  of  J3oiie). 

Treatment.— Syphilitic  periostitis  and  simple  acute  inflammation  are 
checked  at  once  by  iodide  of  potash,  or  by  painting  the  inflamed  surface  of 
the  gum  with  the  Uquor  iodi.  If  there  is  the  least  reason  to  suspect  sup- 
puration, an  incision  should  be  made  inside  the  mouth  with  a  sharp-pointed 
bistoury,  the  edge  of  which  is  protected  up  to  within  half  an  inch^  of  the 
end  by  wrapping  it  round  with  a  strip  of  plaster.  If  this  is  done  in  time  the 
ilisfigurement  of  an  external  opening  can  nearly  always  be  avoided.  Even 
when  there  is  aheady  a  soft  fluctuating  swelling  upon  the  face,  the  incision 
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should  always  be  made  in  the  groove  between  the  cheek  and  gum.  After- 
wards the  cavity  of  the  mouth  must  be  washed  out  frequently  with  some  hot 
antiseptic  solution  (carrying  it  outside  the  teeth  by  means  of  a  rubber  tube), 
and  the  vessels  of  the  skin  made  to  contract  by  keeping  it  constantly  wet 
with  lead  lotion.  When  dead  bone  is  present,  very  little  can  be  done  until 
it  is  loose  enough  to  come  away.  The  teeth  may  be  extracted  if  they  are 
detached  and  siirrounded  by  suppuration ;  incisions  made  to  facilitate- 
drainage  ;  and  the  mouth  kept  as  clean  as  possible.  Carious  bone  may  be 
scraped,  but  care  must  be  taken,  especially  with  children,  not  to  disturb 
the  germs  of  the  permanent  teeth.  If  any  extensive  defect  is  left,  it  must 
be  bridged  over  with  a  suitable  plate  so  as  to  preserve  the  outline  of  the 
mouth. 

Alveolar  abscess. — Suppuration  in  connection  with  the  fangs  of  carious- 
teeth  is  known  as  alveolar  abscess  or  ixirulis.  Throbbing  pain,  with  pro- 
trusion of  the  tooth  from  thickening  of  the  periodontal  membrane,  and 
swelling  of  the  soft  structures  around  the  jaw  are  the  chief  features.  If 
left,  it  may  discharge  around  the  tooth  ;  more  often  it  works  its  way  out 
through  the  side  of  the  jaw  on  to  the  gum  (the  ordinary  form  of  gumboil) ; 
but  when  connected  with  the  lateral  incisors  it  may  spread  back  between 
the  layers  of  the  hard  palate  and  gain  the  surface  first  at  its  posterior  margin, 
or  burst  into  the  nose,  and,  especially  when  the  molars  are  involved,  it  has 
a  marked  tendency  to  open  upon  the  face.  In  this  case  it  is  not  unlikely 
to  leave  a  chronic  sinus,  the  orifice  of  which  is  surrounded  by  pouting 
granulations.  Sometimes,  owing  to  the  tension,  the  consequences  are  even 
worse  :  necrosis  is  not  uncommon,  and  even  pvfemia  has  been  known  ta 
occur. 

The  mouth  should  be  washed  out  with  water  as  hot  as  can  be  borne,  and 
the  gums  freely  lanced  or  leeched.  Poultices  should  not  be  used.  If  this 
fails,  and  the  tooth  is  much  diseased,  it  should  be  extracted,  or  if  there  is  any 
stopping  this  should  be  removed ;  but  unless  this  gives  free  exit,  or  the 
whole  abscess-sac  comes  away  attached  to  the  diseased  fang,  it  is  advisable 
to  make  a  free  incision  through  the  swollen  portion  of  the  gum,  keeping  the 
edge  of  the  knife  turned  towards  the  bone,  and  open  the  abscess  there.  The 
thickening  along  the  side  of  the  sulcus,  sometimes  extending  under  its 
fioor,  can  usually  be  made  out  at  once  by  running  the  finger  round  the 
inside  of  the  cheek.  If  a  discharging  sinus  persists  it  will  usually  be  found 
on  probing  that  there  is  either  a  small  sequestrum,  or  more  frequently  an 
old  fang  left,  keeping  up  the  irritation. 


SUPPUKATION  IN  THE  AnTETJM 

This  may  result  from  injury:  from  dental  caries  and  alveolar  abscess 
(the  fangs  of  the  first  molar  project  into  the  cavity,  and  those  of  the  second 
bicuspid  are  only  separated  by  a  thin  plate  of  bone)  :  or  from  disease  of  the 
mucous  membrane  of  the  nose.  In  this  case  the  teeth  are  sound  and  free 
from  pain,  or  are  only  involved  secondarily,  occasionally  becoming  loose  and 
dropping  out  of  themselves  from  absorption  of  the  alveoli. 

The  natural  orifice  of  the  antrum  is  rather  high  up  on  the  floor  of  the 
middle  meatus,  and  is  rarely  closed.  Even  when  it  is  the  inner  wall  is  so 
thm  that  it  usually  gives  way  elsewhere.    Sometimes,  however,  the  secretion 
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is  pent  up ;  the  tension  rises ;  suppuration  sets  in,  and  the  attack  becomes 
very  acute. 

When  this  occurs  the  pain  is  most  intense  :  generally  it  is  deep-seated  ; 
often  it  is  referred  to  the  teeth,  and  usually  it  radiates  all  over  that  side  of 
the  face  and  head.  The  walls  of  the  cavity  yield  and  bulge  outwards  in  all 
directions,  as  in  the  case  of  rapidly  growing  tumours.  The  side  of  the  face 
is  tender  and  swollen  ;  the  skin  is  reddened  and  pits  on  pressure  ;  the 
nostril  is  blocked  up  ;  the  teeth  are  loosened  and  exceedingly  painful,  very 
often  they  feel  too  long  ;  and  the  floor  of  the  orbit  may  be  pushed  upwards, 
until  vision  itself  is  seriously  interfered  with.  If  the  finger  is  passed  under 
the  upper  lip,  the  anterior  wall  can  be  felt  projecting  into  the  mouth  ;  and 
occasionally  the  bony  plate  is  so  thin  that  it  crackles.  Sometimes  there  is  a 
rigor,  and  always  there  is  serious  constitutional  disturbance.  Such  cases, 
however,  are  certainly  rare  ;  nearly  always  the  wall  gives  way  at  some  spot, 
and  the  acuteness  of  the  symptoms  is  relieved  at  once  ;  and  it  does  not  seem 
unlikely  that  most  of  the  cases  of  acute  suppuration  of  the  antrum  are 
really  deep-seated  periosteal  abscesses  in  connection  with  the  roots  of  the 
teeth,  and  are  in  the  thickness  of  the  Avail. 

In  chronic- inflammation,  on  the  other  hand,  the  occasional  discharge  of 
fluid  from  the  nostril,  when  the  patient  lies  down  with  the  aftected  side  of  the 
face  uppermost,  is  sometimes  the  only  sign.  If  it  is  merely  catarrhal, 
associated  with  polyi,  the  fluid  is  of  a  clear  watery  character  ;  if  there  is 
suppuration  it  is  thicker  and  generally  offensive  :  but  it  differs  from  ozasna 
in  this,  that  the  smell  is  perceptible  to  the  patient,  but  not,  unless  by  blowing 
the  nose  the  cavity  is  emptied  of  its  contents,  to  the  by-standers.  Moreover, 
there  are  no  crusts  of  dried  and  inspissated  mucus.  Occasionally  the  dis- 
charge finds  its  way  through  the  posterior  nares  and  is  swallowed. 

In  one  case  quoted  by  Heath  the  cavity  was  filled  with  thickened  caseous 
pus,  and  the  bone  was  enlarged,  hard,  and  tender,  so  as  to  simulate  a 
solid  tumour  of  the  jaw  ;  as  a  rule,  however,  there  is  no  distension.  Attacks 
of  neuralgia,  with  a  constant  dull  aching  pain,  and  sometimes  frontal 
headache,  as  when  the  frontal  sinus  is  involved,  are  nearly  always  present. 
The  teeth  and  the  bone  around  are  tender,  and  the  former  may  become 
loose  and  drop  out ;  the  side  of  the  face,  and  especially  the  eye-lids,  are  swollen 
and  puffy  from  time  to  time  ;  and  not  uncommonly  the  patient's  health  suffers 
severely  from  the  constant  swallowing  of  an  offensive  discharge. 

When  the  suppuration  is  chronic  the  diagnosis  rarely  pj-esents  any  diffi- 
culty, though  it  is  probable  many  of  the  cases  are  overlooked  and  regarded 
merely  as  inflammation  of  the  mucous  niembrane  of  the  nose.  The  acute 
form  resembles  in  some  respects  a  rapidly  growing  sarcoma,  especially  as 
this  is  often  attended  with  pain  and  a  considerable  rise  of  temperature  ;  but 
the  symptoms  are  much  more  severe.  In  any  case  of  doubt  an  exploratory 
puncture  should  be  made  under  the  lip. 

The  treatment  consists  in  letting  out  the  pus,  draining  the  cavity 
thoroughly,  and  if  necessary  washing  it  out -with  an  antiseptic  or  mild 
astringent.  In  some  cases  the  cavity  can  be  readily  cleared  from  the  middle 
meatus  of  the  nose  by  means  of  a  Eustachian  catheter.  ^  If  this  does  not 
succeed,  an  additional  orifice  must  be  made  elsewhere.  If  any  of  the  teeth 
which  are  ordinarily  in  relation  with  the  antrum  are  decayed  and  carious,  the 
stumps  should  be  extracted,  and  if  the  cavity  is  not  opened  a  trocar  driven 
through  the  remaining  portion  of  the  bone,  care  being  talcen  that  it  does  not 
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slip  in  too  fai'.  Afterwards  a  drainage-tube,  that  can  be  stopped  at  will,  must  be 
inserted  in  the  opening  to  prevent  its  closing  and  to  keep  the  food  from  passing 
up  into  the  cavity,  where  it  would  decompose.  If,  however,  the  teeth  are  sound, 
or  if  they  have  already  been  extracted,  and  the  alveolar  margin  has  become 
thickened  and  dense  from  sclerosis,  the  opening  must  be  made  either  through 
the  anterior  wall,  under  the  upper  lip,  behind  the  canine,  or  through  the 
nose.  The  former  of  these  is  to  be  preferred  when  the  wall  is  at  all  bulged 
or  is  inclined  to  yield  beneath  the  finger.  The  latter  is  better  under  otiier 
circumstances,  provided  there  is  sufficient  room  in  the  nostril.  The  opening 
is  most  easily  made  in  the  lower  meatus,  just  under  the  middle  of  the  inferior 
turbinate  bone,  where  the  inner  wall  is  fairly  thin.  There  is  no  difficulty  in 
perforating  the  bone,  and,  if  there  is  a  necessity  for  it,  the  patient  very  soon 
learns  to  wash  out  the  cavity  through  the  opening  for  himself.  As  a  rule, 
however,  if  a  second  opening  is  made,  and  the  interior  is  once  thoroughly 
cleared  of  its  decomposing  contents,  the  secretion  soon  regains  its  natural 
character. 

Hydrops  Antri,  or  Dropsy  of  the  Antrum 

The  facial  surface  of  the  upper  jaw  occasionally  becomes  immensely  dis- 
tended by  a  collection  of  clear  yellowish  serum  containing  a  few  crystals  of 
cholesterin.  The  enlargement  is  very  gradual,  quite  painless,  and  sometimes 
involves  the  pala,te  and  nasal  surfaces  as  well.  The  bone  becomes  so  thin 
that  it  crackles  like  parchment,  and  it  may  even  be  completely  absorbed  in 
some  places.  If  the  fluid  is  evacuated,  the  swelling  subsides,  the  maxilla 
resumes  its  normal  relations,  and  the  opening  very  soon  closes  in. 

It  was  formerly  held  that  this  dilatation  was  due  to  an  accumulation  of 
the  natural  secretion  of  the  mucous  lining  of  the  cavity,  the  opening  into 
the  nose  having  in  some  way  or  other  become  closed.  According  to  Heath, 
however,  it  is  certain  that  some  of  these  cases,  and  very  probably  all, 
originate  as  cysts  in  the  anterior  wall  of  the  antrum  ;  and  that  either  they 
grow  to  such  a  size  as  to  be  mistaken  for  the  cavity  itself,  or  that  the  inter- 
vening wall  is  gradually  absorbed  by  the  pressure,  and  the  two  cavities  thus 
placed  in  communication  with  each  other. 

■  I 

Closure  op  the  Jaws 

Inability  to  open  the  mouth  may  arise  from  muscular  spasm,  from  acute  < 
inflammation  of  the  bones  or  soft  structures,  or  from  cicatricial  contraction ; 
and  other  organic  changes  caused  by  previous  attacks  of  inflammation. 

{a)  Mtiscular. — The  simplest  example  is  the  contraction  of  the  muscles,: 
of  mastication,  which  not  uncommonly  attends  the  eruption  of  the  wisdom- 1: 
teeth ;  sometimes  apparently  it  is  hysterical,  and,  occurring  as  trismus,  it  is 
one  of  the  early  symptoms  of  tetanus.  The  contraction  disappears  at  once 
under  an  anaesthetic,  allowing  the  interior  of  the  mouth  to  be  thoroughlyi 
examined ;  and  then,  if  the  wisdom-tooth  is  found  to  be  growing  forwards' 
against  the  next,  or  if  it  is  covered  in,  steps  may  be  taken  to  release  it.i 
Generally  it  requires  removal,  but  occasionally  this  is  impossible,  and  the 
next  has  to  be  taken  away  before  it  is  sufficiently  accessible.  Hysterical 
contraction  is  characterised  by  the  peculiar  manner  in  which  it  returns  after;, 
the  antesthesia  is  past,  not  slowly  and  quietly,  beginning  with  the  return  ol 
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consciousness,  but  quite  suddenly,  long  after  all  the  reflexes,  and  not  until 
the  patient's  attention  is  drawn  to  it. 

(b)  I)iflammatorij. — All  forms  of  acute  inflammation,  whether  involving 
the  lower  jaw  itself,  the  tonsil,  parotid  gland,  or  other  structures  in  the 
neighbourhood,  are  attended  by  a  certain  degree  of  inability  to  open  the 
mouth,  partly  owing  to  the  pain,  partly  to  the  mechanical  difficulty  caused 
by  the  inflammatory  exudation  poured  out  in  the  loose  cellular  tissue.  The 
treatment,  of  course,  depends  upon  the  primary  cause. 

(c)  Permanent  clostire. — This  may  arise  from  cicatricial  contraction  of 
the  soft  parts,  consequent  on  noma  or  gunshot  injury  destroying  a  large 
portion  of  the  cheek,  or  from  aft'ections  of  the  joint.  In  one  or  two  instances 
the  coronoid  process  has  become  anchylosed  to  the  upper  jaw  after  long- 
continued  inflammation.  Unreduced  dislocations,  after  a  time,  acquire 
considerable  mobility,  although  the  incisor  teeth  cannot  be  brought  into 
apposition. 

If  the  cicatricial  contraction  involves  both  the  mucous  and  cutaneous 
{surfaces,  the  only  satisfactory  way  of  dealing  with  it  is  by  plastic  operation 
after  excision.    Stretching  the  bands  and  simple  division  are  quite  useless. 

double  flap  must,  of  course,  be  used — the  inner  one,  if  possible,  being  com- 
posed of  mucous  membrane.  In  cases  in  which  the  whole  thickness  is  not 
volved.  Heath  recommends  that  the  cicatrix  should  be  freely  divided  and 
metal  plate  or  shield  adjusted  on  the  teeth  so  as  to  fit  in  between  the  gum 
and  the  cheek,  and  prevent  the  formation  of  fresh  adhesions.  A  kind  of 
mucous  membrane  is  gradually  developed  in  the  groove,  but  this  mode  of 
treatment  is  naturally  only  practicable  in  a  very  limited  number  of  cases. 

Anchylosis  of  the  lower  jaiv  is  caused  either  by  chronic  suppurative  arthritis 
consequent  on  injury,  pyjcmia,  suppurative  ostitis,  or  tubercular  disease)  or 
by  a  peculiar  form  of  rheumatism,  often  the  relic  of  an  acute  attack,  which 
eads  to  the  production  of  dense  fibrous  adhesions,  and  not  unfrequently 
bstinately  returning  again  and  again,  ends  at  length  in  synostosis.  Natur- 
illy  it  is  a  condition  of  considerable  importance,  not  only  from  the  inter- 
erence  with  mastication,  but  from  the  grave  danger  of  asphyxia  in  case  of 
omiting. 

Treatment. — The  joint  may  either  be  excised  or  an  artificial  one  made 
front  of  the  fixed  point.  The  former  operation  is  only  of  limited  value, 
bi  incision  an  inch  and  a  half  in  length,  not  deeper  than  the  subcutaneous 
ellular  tissue,  is  carried  downwards  and  slightly  forwards  from  the  supra- 
lenoid  root  of  the  zygoma.  The  temporo-facial  branch  of  the  seventh 
terve  must  be  found  and  pulled  downwards,  the  lobules  of  the  parotid  gland 
ushed  aside,  and  the  neck  of  the  condyle  divided  with  a  chaua  saw,  without 
pening  the  buccal  cavity.  The  head  may  then  be  detached  with  a  chisel  or 
utting-forceps,  and  levered  out ;  but,  especially  in  those  cases  in  which  the 
ones  are  dense  and  sclerosed  as  a  result  of  chronic  ostitis,  the  operation  is 
xceedingly  difficult. 

Linear  osteotomy  has  been  performed  through  the  condyle  itself ;  below 
■lis  through  the  neck;  farther  down  at  the  base  of  the  coronoid;  and, 
3cording  to  Rizzoli's  method,  through  the  mucous  membrane,  without  an 
"Eternal  scar  ;  but  all  of  these  labour  under  the  same  objection,  that  osseous 
nion  is  almost  certain  to  occur. 

Esmarch's  operation  (excision  of  a  wedge-shaped  portion  of  the  ramus)  is 
ore  satisfactory.    An  incision  is  made  along  the  lower  margin,  in  front  of 
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the  angle,  the  soft  parts  separated,  and  a  triangular  portion  of  bone  with  its 
apex  upwards,  and  the  base,  about  an  inch  in  length,  corresponding  to  the 
lower  border,  detached  and  removed.  A  deep  groove  is  cut  on  the  external 
surface  with  a  saw  first,  and  then  the  section  completed  Avith  cutting-forceps. 
Bennett,  who  performed  this  operation  on  both  sides  in  a  case  of  rheumatic 
synostosis,  in  which  all  milder  measures  had  failed  again  and  again,  recom- 
mends that,  at  least  in  cases  of  this  disease,  the  insertion  of  the  masseter 
should  be  detached  from  the  bone  on  the  distal  side  of  the  incision,  or  the 
two  fragments  are  certain  to  be  drawn  together.  The  patient  recovered 
with  very  good  upward  and  downward  action. 


TUMOUKS 

1.  In  connection  with  the  Soft  Stkuctuees 

Navi  are  not  uncommon  upon  the  gums,  lips,  and  inside  of  the  mouth. 
In  one  case  under  my  care  the  whole  thickness  of  the  cheek  was  involved. 

Congenital  hypertrophy  of  the  gums  is  a  very  rare  affection,  requiring 
free  excision.  It  must  be  distinguished  from  local  hypertrophy,  growing  out 
in  a  polypoid  form,  the  result  of  constant  irritation,  for  which  a  much  more 
limited  operation  will  suffice. 

Papillomata  may  occur  upon  the  gums  in  the  neighbourhood  of  the  teeth,, 
upon  the  lips,  or  upon  the  inside  of  the  cheek.  In  some  cases  they  are  low 
and  can  scarcely  be  distinguished  from  ordinary  warts  ;  in  others,  however, 
they  are  compound  or  branched  and  covered  over  with  exaggerated  filiform. 
papiUaj,  similar  to  those  that  are  occasionally  seen  in  what  has  been  called 
ichthyosis  lmgua3.  It  is  probable  that  they  are  the  product  of  constant  irri- 
tation (I  have  known  them  develop  symmetrically  upon  the  upper  and  lower 
lips  from  perpetual  smoking) ;  and  they  should  always  be  freely  removed  for 
fear  of  something  worse  developing  as  age  advances. 

Adenomata  are  rare,  but  they  are  occasionally  found  on  the  lips,  palate, 
gums,  and,  in  short,  in  all  parts  in  which  mucous  glands  are  abundant.  They 
form  soft,  irregularly-shaped,  but  flattened  swellings  under  the  mucous  mem- 
brane. Their  growth  is  slow,  but  it  is  generally  difficult  to  ascertain  how 
long  they  have  been  present.  In  microscopic  structure  they  present  a  close 
resemblance  to  the  gland-growths  that  are  found  in  the  parotid,  and  some- 
times, hke  these,  are  cystic  and  contain  bone  and  cartilage.  For  the  most 
part  they  are  made  up  of  irregular  masses  of  acini  and  ducts. 

Mucous  cysts  are  often  met  with  upon  the  inside  of  the  lip  (labial)  or  cheek 
(buccal),  developed  from  the  mucous  glands,  and  forming  rounded,  tense 
swellings  rather  dark  in  colour.  The  contents  are  translucent,  but  very  viscid  ; 
and  occasionally  undergo  calcareous  degeneration.  It  is  sufficient  to  remove 
a  portion  of  the  wall,  but  in  many  cases  the  whole  can  be  excised  without 
difficulty. 

Banula  is  the  term  apphed  to  a  cyst  of  the  floor  of  the  mouth,  in  many 
respects  r-sembling  those  just  described.    It  forms  a  soft,  lobulated  fluctuat- 
ing swelling,  usually  of  a  bluish-purple  colour,  and  lies  immediately  under  j 
the  mucous  membrane,  on  one  side  of  the  fr^num  lmgu£E.    Wlien  small  it  j 
gives  rise  to  httle  inconvenience,  but  as  it  grows  it  pushes  the  tongue  on  one  • 
side,  interfering  with  deglutition  and  articulation,  projects  in  the  submaxillary 
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region,  and  may  even  reach  clown  into  the  neck.  The  wall  is  composed  of 
fibrous  tissue  lined  with  epithelium  which  is  sometimes  ciliated  ;  and  the 
cavity  is  filled  with  a  clear  viscid  fluid  that  bears  no  relation  to  saliva. 

Eanula  is  probably  developed  from  a  mucous  gland  (that  of  Blandin  or 
Nuhn)  which  is  present  in  this  situation ;  it  has  nothing  to  do  with  the 
duct  that  runs  by  the  side  of  it.    It  has 

been  known,  however,  to  originate  in  con-  i  ,\ 

nection  with  the  sublingual  gland,  and  "      ,  f 

it  is  probable  that  in  many  doubtful  in- 
stances it  is  the  product  of  cystic  dila- 
tation either  of  normal  mucous  glands 

occupying   this   region  or   of  outlying  ^  W ^,  ^""S'"-' 

portions  of  the  larger  ones  which  have    ^  ^ 
been  in  some  way  detached  in  the  course 
of  development.    It  is  very  questionable 
whether  ranula  in  the  strict  sense  of  the 

term  ever  develops  _  from  the  sublingual     pj^.  32'2.-Ranula  or  sublingual  cyst, 

bursa,  although  it  is  quite  possible  that         with  salivary  duct  lying  upon  it. 

this  may  become  cystic. 

The  treatment  of  ranula  is  a  little  difficult  on  account  of  the  obstinacy 
with  which  it  returns.  Excision  of  the  whole  cyst  is  a  serious  operation, 
involving  a  considerable  degree  of  dissection  among  very  vascular  structures. 
Eemoval  of  a  portion  of  the  wall  only  is  seldom  of  any  use  unless  further 
steps  are  taken  to  secure  its  obliteration.  So  much  may  be  cut  away  that 
it  cannot  close  :  the  interior  may  be  wiped  out  with  caustic,  so  as  to  excite 
a  certain  degree  of  inflammation  ;  a  V-shaped  flap  may  be  made  and  the 
apex  stitched  down  to  the  floor  ;  or  a  wire  or  silk  seton  may  be  used.  The 
milder  measures  should  be  tried  first,  as  severe  inflammation  may  result  if 
the  sac  wall  is  made  to  slough. 

Dermoid  cysts.— Cysts  containing  sebaceous  matter  and  hairs  are  occa- 
sionally found  in  the  floor  of  the  mouth,  chiefly  in  the  middle  line,  and  in  the 
substance  of  the  tongue.  They  are  always  of  congenital  origin,  although  they 
may  not  enlarge  until  adult  life,  and  are  due  either  to  accidental  implanta- 
tion, or  to  the  persistence  and  cystic  degeneration  of  foetal  structures,  such 
as  the  hyoglottic  canal,  which  commences  at  the  foramen  cjecum.  Their 
position,  the  absence  of  inflammation,  and  the  exceedingly  slow  enlargement 
are  the  chief  diagnostic  features,  but  it  is  rarely  possible  to  be  certain  without 
a  preliminary  puncture. 

Other  forms  of  cysts  are  very  rare,  although  one  or  two  instances  of 
hydatids  are  on  record. 

Ejnthclmna  (squamous)  is  the  only  form  of  malignant  disease  that  is  at 
ah  common.  It  develops  not  unfrequently  from  the  continued  irritation  of 
ill-fitting  plates,  and  requires  the  freest  removal.  The  diagnosis  from  simple 
ulceration  is  not  difficult  if  the  part  is  examined  carefully,  but  the  chief 
interest  of  this  disease  is  the  relation  that  if  bears  to  a  variety  of  cystic 
degeneration  of  the  jaws. 

2.  Growing  feom  the  Bones  and  Pekiosteum 

Partly  owing  to  the  great  variety  of  the  tissues  that  compose  them,  partly 
to  the  constant  irritation  to  which  they  are  subjected,  the  jaws  are  exception- 
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ally  liable  to  become  the  seat  of  new  growths  and  cysts.  All  the  tumours 
that  develop  in  connection  with  bone  may  occur,  and,  in  addition,  others 
that  form  from  the  teeth,  the  fibrous  tissue  of  the  gum,  and  the  epithelium. 
The  term  epulis  is  applied  to  those  that  grow  from  the  alveolar  margin  at 
the  neck  of  the  teeth,  springing  from  the  periosteum  or  the  periodontal 
membrane.  Strictly,  it  should  be  limited  to  the  hard  fibromata  which  are 
common  in  this  region,  and  which  often  extend  so  far  down  the  socket  of 
the  tooth  that  a  considerable  poi'tion  of  the  alveolar  margin  has  to  be  excised 
in  order  to  ensure  its  complete  removal. 

Fibromata,  composed  of  peculiarly  dense  fibrous  tissue,  with  often 
spicules  of  bone,  and  sometimes  islets  of  cartilage  in  their  interior,  are  the 
most  common.  For  the  most  part  they  grow  from  the  periosteum  and  form 
pedunculated  tumours,  projecting  under  the  mucous  membrane.  More 
serious  ones,  however,  are  met  with  occasionally,  springing  from  the  interior 
of  the  antrum,  or  from  the  inferior  dental  canal,  or  from  the  sockets  of  some 
of  the  teeth,  and  attaining  an  enormous  size.  In  all  cases  they  require  free 
removal,  but  provided  this  is  properly  done  there  is  no  fear  of  recurrence. 

Enchondromata  are  much  more  rare,  and  many  of  them  become  eon- 
verted  into  bone.  Occasionally,  when  they  originate  from  the  antrum,  they 
attain  an  enormous  size,  though  of  very  slow  growth,  and  lead  to  great 
deformity.  Like  the  former,  they  may  begin  either  in  the  substance  of  the 
bone  or  under  the  periosteum,  and  they  require  free  removal.  It  seems- 
probable  that  those  which  are  stated  to  have  recurred  were  either  not 
thoroughly  excised,  or  were  in  reality  cliondrifying  sarcomata. 

Ivory  and  cancellozis  exostoses  are  occasionally  met  with.  The  former 
generally  grow  either  in  the  antrum  or  from  the  angle  of  the  lower  jaw. 
The  latter  may  be  formed  from  cartilage,  but  very  often  are  covered  in  with 
an  unusually  thick  layer  of  compact  tissue.  Sometimes  they  originate  in 
the  interior  of  the  bones,  and  in  many  cases  they  are  so  ill  defined  that  it  is 
impossible  to  draw  a  distinct  .line  between  them  and  that  peculiar  form  of 
hyperostosis  or  overgrowth  of  the  jaw  which  is  occasionally  met  with  in 
young  people,  and  which  in  its  turn  is  very  difficult  to  distinguish  from  the 
milder  forms  of  leontiasis. 

Exostoses  must  be  carefully  separated  from  bony  outgrowths  due  to 
displaced  or  supernumerary  teeth,  which  are  by  no  means  uncommon. 

Odontoviata,  or  tumours  formed  in  connection  with  the  teeth,  may  be 
either  mere  outgrowths  (exostoses  of  the  fangs)  composed  chiefly  of  cement,, 
or,  much  more  rarely,  gigantic  misshapen  masses  of  dentine,  enamel,  and 
cement,  thrown  together  with  more  or  less  of  order  and  arrangement.  They 
have  only  been  met  with  in  the  lower  jaw  and  in  young  people  ;  and 
in  all  probability  they  spring  from  the  germs  of  one  or  more  of  the  molar  11 
teeth  which  have  become  displaced  and  have  grown  out  into  an  irregular  | 
mass,  sometimes  as  large  as  a  turkey's  egg.    The  symptoms  to  which  they  | 
give  rise  are  very  indefinite.    Unless  the  surface  protrudes  through  the 
gum,  there  is  merely  a  slow  growing  tumour,  causing  immense  expansion  of 
the  lower  jaw  ;  and  it  has  happened  on  several  occasions  that  large  portions 
of  the  bone  have  been  excised  under  the  impression  that  there  was  a 
centrally  placed  malignant  growth.    One  tooth  is  always  absent  from  the 
series,  and  occasionally  the  growth  of  the  neighbouring  ones  is  interfered  : 
wth  to  such  an  extent  that  they  remain  buried  in  the  substance  of  the  jaw.  : 
If  the  nature  of  the  case  is  recognised  there  is  no  difficulty  in  removing 
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part  of  the  wall  of  the  cyst,  and  cletacliiDg  the  mass  from  the  fibro-cellular 
membrane  surrounding  it. 

Myeloid  sarcoma  may  develop  either  in  the  interior  of  the  lower  jaw — 
forming  a  rounded,  tense,  and  elastic  swelhng,  often  suspiciously  like  a  cyst, 
only  of  more  rapid  growth — or  under  the  periosteum.  In  this  situation  it  is 
sometimes  called  myeloid  epulis,  and  is  distinguished  from  the  ordinary 
fibrous  form  by  its  darker  colour,  which  shows  distinctly  through  the 
mucous  membrane.  Of  all  the  sarcomata  it  is  the  least  malignant,  and 
may  never  recur  if  excised  freely.  In  the  upper  jaw  it  usually  grows  from 
the  antrum,  and  is  softer  and  more  vascular,  containing  frequently  a  very 
large  proportion  of  round  or  spindle  cells. 

Bound-celled  and  spindle-ccllcd  sarcomata  are  intensely  malignant. 
They  may  spring  from  the  periosteal  surface  of  either  jaw,  but  their  favourite 
seat  is  the  antrum,  in  which  they  grow  with  very  great  rapidity,  thrusting 
the  walls  out  in  all  directions  and  extending  into  neighbouring  cavities.  The 
nostril  becomes  blocked  ;  the  floor  of  the  orbit  is  raised  and  the  eye -ball 
protruded ;  the  hard  palate  is  forced  down ;  the  facial  surface  is  thrust 
forward;  and  the  whole  side  of  the  face  seems  enlarged.  Then  in  a  short 
time  the  growth  spreads  into  the  pharynx,  or  extends  down  the  sockets  of 
the  teeth,  detaching  them  and  forming  a  fungating  mass  on  the  alveolar 
margin ;  or  it  grows  out  into  the  nose  and  simulates  a  polypus,  or  involves 
the  skin  of  the  face.  Nothing  else  in  so  short  a  time  can  produce  so  great 
or  so  general  an  enlargement.  Free  removal  of  the  whole  bone  is  essential, 
but  very  often  the  disease  is  already  too  far  advanced  before  the  patient  is 
aware  of  the  gravity  of  the  affection.  Eapid  recurrence  is  the  rule,  the 
secondary  growths  being  generally  softer  and  even  more  malignant  than  the 
primary. 

Sarcomata  growing  from  the  jaws,  like  those  of  other  bones,  occasionally 
undergo  partial  cliondrification  or  ossification,  forming  what  used  formerly 
to  be  described  as  osteoid  cancer  and  malignant  enchondroma.  Cystic 
degeneration  is  not  uncommon,  especially  in  the  myeloid  form. 

Primary  carcinoma  does  not  occur  in  the  jaws,  but  secondary  growths, 
extending  in  the  case  of  the  upper  jaw  from  the  nasal  mucous  membrane 
(tubular  epithelioma),  or  from  the  palate  surface  (squamous),  are  not  un- 
common, and,  without  any  great  external  show,  lead  to  complete  destruction 
of  the  bone  :  a  probe,  for  example,  may  pass  through  a  small,  comparatively 
insignificant,  opening  in  the  palate  into  a  great  ulcerated  space.  In  the  case 
of  the  lower  jaw  ingrowths  of  epithelial  cells  in  the  form  of  columns  are 
met  with  in  connection  with  multilocular  cysts. 

Cysts.—'Boih.  the  upper  and  the  lower  paws  are  frequently  the  seat  of 
cystic  disease,  which  may  originate  in  connection  with  the  mucous  membrane, 
or  the  teeth,  or  be  dependent  upon  the  degeneration  of  new  growths, 
sarcoma  or  epithehoma. 

Mucous  cysts  are  chiefly  found  in  the  antrum,  developing  from  the 
glands  lying  in  it,  and  are  very  generally  associated  with  the  presence  of 
polypi.  "The  mucous  and  submucous  tissues,  as  in  the  nose,  sometimes 
undergo  chronic  hypertrophy  ;  when  the  fibrous  portion  predommates,  a 
polypus  results  ;  when  it  is  the  glandular  part,  cysts  are  produced.  These 
are  usually  multiple,  rarely  attain  any  very  large  size,  and  contani  a  clear 
mucous  fluid.  Sometimes  they  cause  a  certain  amount  of  absorption  of  the 
bone  upon  which  they  rest. 


888    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


Dcntiijcrons  cysts. — Cysts  formed  in  connection  with  tlie  teeth  are 
either  due  to  an  error  of  development,  or  are  the  result  of  chronic  irritation 
and  inflammation.  The  former  are  known  as  dentigerous  cysts.  One  of 
the  permanent  teeth,  generally  the  canine,  remains  buried  in  the  jaw  ;  the 
fluid  which  normally  collects  between  the  enamel  organ  and  the  surrounding 
tissues,  as  the  tooth  approaches  the  surface,  gradually  increases  in  quantity ; 
a  certain  degree  of  tension  is  caused  ;  and  by  degrees  a  cyst  is  formed  deep 
in  the  substance  of  the  bone,  lined  with  soft  but  thick  membrane.  The 
tooth  at  first  is  attached  to  the  wall  at  one  spot,  but  subsequently  it  be- 
comes free.  The  diagnosis  rarely  presents  any  difficulty :  the  swelling  is 
always  met  with  in  young  adult  life ;  one  of  the  permanent  teeth  is  missing 
from  the  series,  and  very  often  the  temporary  one  has  not  been  detached ; 
the  outer  side  of  the  jaw  especially  is  expanded  ;  the  surface  is  perfectly 
uniform  and  painless  ;  and  sometimes,  on  deep  pressure,  a  certain  degree  of 
crackling  can  be  made  out.  Occasionally  they  are  formed  in  connection 
with  the  other  teeth,  and  a  few  instances  are  recorded  in  which  the 
temporary  teeth,  and  even  supernumerary  ones,  were  associated  with  them. 

Subperiosteal  cysts. — The  other  form  of  dental  cyst  is  met  with  at  any 
age,  and  appears  to  be  the  result  of  chronic  irritation  in  connection  with  the 
fangs.  From  their  situation  under  the  lining  membrane  of  the  alveoli,  they 
are  sometimes  known  as  subperiosteal.  Fluid  collects  round  the  root  of  a 
carious  tooth,  the  bone  is  absorbed,  a  lining  membrane  is  formed,  and  at 
length  a  distinct  cyst  is  produced,  which  may  or  may  not  be  attached  to  the 
tooth.  At  first  its  contents  are  thick  and  semi-purulent ;  later,  as  the  pus 
undergoes  fatty  degeneration,  they  become  softer,  cheesy,  and  at  length 
serous.  Cholesterin  crystals  are  generally  present  in  abundance.  These 
cysts  are  rarely  larger  than  a  hazel-nut,  but  sometimes,  when  they  are 
situated  in  the  anterior  wall  of  the  antrum,  they  encroach  upon  its  space  to 
such  an  extent  that  they  may  easily  be  taken  for  it,  and  it  is  not  improbable 
that  many  of  the  cases  of  so-called  hydrops  antri  are  really  to  be  accounted 
for  either  by  the  presence  of  one  of  these  cysts  in  the  wall  or  by  one  having 
ruptured  into  the  cavity. 

The  symptoms,  when  the  cyst  is  sufficiently  large  to  give  rise  to  any, 
are  merely  those  of  a  chronic,  painless  enlargement  of  part  of  the  jaw.  As  a 
rule,  by  the  time  it  is  large  enough  to  form  a  projection,  the  wall  over  it  is 
absorbed,  and  there  is  merely  a  thin  crackling  plate  of  bone  which  yields 
beneath  the  finger.  The  treatment  consists  in  free  incision  of  the  cavity, 
exploration  to  make  sure  there  is  no  persisting  cause,  such  as  a  misplaced  or 
supplementary  tooth,  and  drainage. 

According  to  Heath,  periosteal  cysts  occur  in  the  lower  jaw  without  any 
apparent  immediate  connection  with  the  teeth,  though  very  possibly  some 
m-itation  connected  with  those  organs  may  have  been  the  original  cause  of 
the  mischief. 

Cysts  that  develop  in  connection  with  myeloid  or  other  sarcomata  rarely 
admit  of  diagnosis,  and  do  not  possess  any  practical  importance. 

Multilocular  cysts,  on  the  other  hand,  the  so-called  cystic  sarcomata, 
are  of  grea'^  interest.  They  are  more  common  in  the  lower  jaw  than  in  the 
upper,  and  originate,  in  most  instances,  in  some  form  of  injury,  qr  from  the 
irritation  of  decayed  teeth.  Formerly  they  were  regarded  as  simple  cysts, 
but  it  has  been  shown  that  they  are  really  of  epithelial  origin,  due  to  the 
downgrowth  of  columns  of  cells  from  the  surface  into  the  interior  of  the 
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l^one.  As  a  result,  great  cellular  spaces  are  formed  inside,  and  the  internal 
and  external  plates  are  so  far  separated  from  each  other  that  in  extreme 
cases  the  alveolar  portion  of  the  horizontal  ramus  is  reduced  to  the  condi- 
tion of  a  few  scattered  trabeculfe,  and  the  teeth  are  completely  detached. 
The  central  cells  in  the  larger  columns  undergo  colloid  degeneration,  and  in 
this  way  cysts  are  formed,  filled  with  a  thin,  glairy,  or  blood-tinged  fluid, 
and  surrounded  by  imperfect  layers  of  columnar  epithelium.  Their  growth 
is  very  slow,  and,  probably  owing  to  the  bony  capsule  and  to  the  early 
degeneration  of  the  epithelium,  they  have  but  little  tendency  to  implicate 
surrounding  structures  or  the  lymphatic  glands.  In  one  or  two  instances, 
however,  sarcomatous  tissue  has  been  found  associated  with  them,  and  then 
the  prognosis  is  not  so  good. 

Owing  to  the  fact  that  the  alveolar  margin  and  the  sockets  of  the  teeth 
are  much  more  involved  than  the  lower,  firmer  portion  of  the  horizontal 
ramus,  it  is  possible,  in  many  cases,  to  excise  the  whole  of  the  growth  from 
the  mucous  surface,  scraping  it  away  freely,  without  removal  of  the  whole 
thickness  of  the  bone.  Whether  this  should  be  done  or  not  depends  chiefly 
upon  the  age  of  the  patient  and  the  amount  of  solid  tissue  present.  In  case 
of  any  recurrence,  the  whole  aftected  portion  should  certainly  be  removed. 
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Excision  of  the  Upper  Jaw 

This  may  be  complete  or  partial,  not  removing  the  floor  of  the  orbit. 
Where  possible  the  latter  is  to  be  preferred,  as  it  causes  less  deformity  and 
does  not  expose  the  eye-ball  to  the  risk  of  displacement  or  injury.  In  cases 
of  sarcoma,  for  which  this  operation  is  most  frequently  performed,  free 
removal  of  every  part  of  the  bone  is  essential. 

The  patient  is  placed  in  a  semi-recumbent  position  with  the  head  and 
shoulders  well  supported.  The  anaesthetic  must  be  administered  by  means 
of  Junker's  apparatus,  the  tube  being  passed  through  the  other  nostril  or 
the  mouth,  according  to  the  convenience  of  the  moment.  A  prehminary 
tracheotomy  is  not  necessary,  although  it  is  a  wise  precaution  when  hfemor- 
I'hage  is  expected,  but  the  administrator  must  pay  special  attention  to 
the  breathing,  and  particularly  to  the  danger  of  blood  finding  its  way  down 
the  larynx. 

The  incision  (usually  known  as  Fergusson's)  runs  down  the  centre  of  the 
upper  lip,  round  the  ala  of  the  nose  to  the  inner  angle  of  the  orbit,  and 
along  its  lower  margin  as  far  as  the  malar  prominence.  The  arteries  of  the 
lip  are  the  only  ones  that  bleed,  unless  the  growth  has  infiltrated  the  skm. 
The  flap  is  reflected  far  enough  to  expose  the  whole  of  the  bone  that  reqmres 
to  be  removed. 

An  incisor-tooth  is  drawn,  and  an  incision  made  with  a  stout  scalpel 
along  the  floor  of  the  nose,  down  the  hard  palate  in  the  middle  line,  and 
transversely  outwards  at  its  posterior  margin  toward  the  last  molar.  The 
object  is  to  preserve  the  soft  palate  when  the  bone  is  removed,  the  separation 
being  completed  with  blunt-pointed  scissors.  The  ala  of  the  nose  and  the 
periosteum  of  the  orbit  are  to  be  detached  in  the  same  way. 

The  bones  may  be  partially  divided  with  a  saw  or  cut  through  at  once 
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with  a  pair  of  long-handled  bone-forceps.  The  latter  is  the  more  speedy 
and  does  not  really  lead  to  more  splintering.  One  blade  is  .passed  into  the 
mouth,  the  other  down  the  nostril,  and  the  hard  palate  divided  with  a  single 
cut ;  the  nasal  process  is  treated  in  the  same  way,  and  then  the  outer  angle- 
of  the  orbit,  the  line  of  division  running  into  the  spheno-maxillary  fissure. 
By  this  the  bone  is  practically  freed,  and  if  grasped  with  a  pair  of  lion-forceps, 
one  set  of  teeth  fixing  themselves  in  the  hard  palate,  the  other  on  the  malar 
eminence,  it  can  be  easily  detached  by  wrenching  it  from  side  to  side  and 
separating  the  soft  structures  as  they  resist  with  a  pair  of  blunt-pointed 
scissors.  There  is  seldom  any  hfemorrhage ;  the  arteries  divided  are  all 
minute  and  if  torn  across  retract  at  once.  Sometimes  however,  when  the 
growth  is  very  rapid  and  the  vessels  much  dilated,  it  is  fairly  free  ;  and  if  the 
substance  of  the  tumour  (in  which  the  vessels  are  often  little  more  than  open 
channels)  is  torn,  it  may  be  of  any  extent.  It  must  be  stopped  by  pressing 
a  sponge  firmly  against  the  bleeding  part,  or,  if  this  fails,  with  the  actual 
cautery. 

If  the  whole  growth  has  been  removed  and  the  bleeding  stayed,  nothing 
further  need  be  done  ;  the  flap  is  simply  replaced  and  fixed  with  two  or  three 
sutures,  a  hare-lip  pin  being  used  for  the  lip.  If  however  the  bone  is  crushed 
by  the  forceps,  or  if  the  surface  of  the  growth  presents  a  torn  and  ragged 
surface,  the  wound  must  be  carefully  examined,  and  the  rest  either  removed 
with  a  sharp  spoon  or  destroyed  by  packing  the  cavity  with  lint  covered  with 
a  paste  made  of  chloride  of  zinc  and  starch.  Sometimes  it  is  necessary  to 
plug  the  space  with  strips  of  iodoform  gauze  in  order  to  check  the  oozing  ;  but, 
whatever  material  is  used,  it  must  be  withdrawn  at  the  end  of  twenty-four 
hours,  owing  to  the  rapidity  with  which  it  becomes  foul,  and  partly  for  this 
reason,  partly  from  the  pain  it  causes,  it  should  be  avoided  whenever  it  is 
possible. 

The  after-treatment  is  very  simple  and  the  deformity  left  strangely  slight. 
The  lower  eye-lid  however  may  become  oedematous,  especially  when  the  floor 
of  the  orbit  is  removed,  and  catise  a  very  unsightly  projection  ;  and,  in  cases 
in  which  it  is  necessary  to  remove  the  malar  bone  as  well,  the  prominence 
of  the  cheek  of  course  is  lost,  so  that  the  depression  becomes  more  con- 
spicuous. 

Partial  operations  are  much  more  common.  The  floor  of  the  orbit  may 
be  left,  the  bone  being  sawn  across  below  the  infra-orbital  foramen  ;  or  the 
incision  may  be  confined  to  the  side  of  the  nose  and  the  anterior  wall  of  the 
antrum  exposed  sufficiently  to  allow  a  tumour  to  be  gouged  out  from  the 
interior  ;  or  large  portions  of  the  alveolar  margin  with  the  teeth  may  be  re- 
moved from  the  inside  of  the  mouth  in  cases  of  epulis.  Temporary  resections, 
in  which  more  or  less  of  the  bone  is  separated  from  the  rest  and  reflected 
without  dividing  the  periosteum  or  soft  tissues,  have  been  described  on 
page  869. 

Excision  of  the  Lower  Jaw 

This  may  be  either  complete,  the  symphysis  being  divided  and  the  con- 
dyle disarticulated,  or  partial ;  and  it  may  be  performed  altogether  from  the 
niside  of  the  mouth,  or  through  an  external  incision.  The  former  operation, 
except  in  the  case  of  such  diseases  as  phosphorus  necrosis,  is  'exceedingly 
difficult  and  dangerous  from  the  risk  of  wounding  the  facial  and  maxillary 
vessels  in  a  part  that  is  almost  inaccessible  from  the  interior  ;  the  latter 
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involves  a  cicatrix  of  some  extent  (depending  upon  the  amount  of  bone  that 
requires  taking  away),  but  if  the  red  portion  of  tlie  lip  is  not  divided,  and  the 
incision  is  kept  under  the  horizontal  ramus,  it  is  scarcely  noticeable.  The 
facial  artery  must  of  course  be  divided,  but  the  nerve  does  not  suffer  unless 
the  incision  is  carried  unnecessarily  high  up  the  posterior  margin  of  the 
vertical  ramus. 

If  one-half  of  the  bone  is  to  be  removed,  a  vertical  incision  is  made  through 
the  lip,  and  a  horizontal  one  at  right  angles  to  this,  along  the  inferior  margin 
as  far  as  the  angle,  and  up  behind  the  vertical  ramus  to  a  level  with  the 
lobule  of  the  ear.  The  soft  tissues  are  dissected  off  the  external  surface  of 
the  bone  and  reflected  upwards  ;  the  jaw  divided  near  the  symphysis,  one  of 
the  teeth  being  drawn  for  the  purpose,  and  the  structures  on  the  inner  side 
separated  in  the  same  way.  The  bone  should  be  sawn  nearly  through  and 
the  section  completed  with  bone-forceps  ;  and  care  should  be  taken  when  the 
division  is  near,  and  still  more  at  the  symphysis,  that  the  tongue  does  not  fall 
backwards.    The  facial  artery  should  of  course  be  secured  at  once. 

The  anterior  end  of  the  detached  half  must  now  be  grasped  with  forceps 
and  pulled  down  to  complete  the  separation  of  the  masseter  and  internal 
pterygoid.  For  the  latter  the  bone  must  be  everted.  Then,  if  it  is  intended 
to  disarticulate,  either  the  temporal  muscle  must  be  detached  from  the 
coronoid  or  this  process  cut  off  with  bone-forceps  and  left  for  excision  later. 
If  it  catches  against  the  malar  bone  while  it  is  being  depressed  this  must  be 
done.  As  soon  as  this  is  effected,  the  jaw  can  be  depressed  a  great  deal 
farther,  and  by  keeping  the  point  of  the  knife  well  against  the  bone  the  long 
internal  lateral  ligament  (with  the  inferior  dental  nerve  and  artery),  the 
capsule  and  part  of  the  external  pterygoid  can  be  di\aded.  The  jaw  then 
comes  away  readily,  the  rest  of  the  soft  structures  being  divided  one  by  one 
with  blunt-pointed  scissors.  Great  care  is  required  not  to  divide  the  internal 
maxillary  artery,  which  lies  outside  the  internal  lateral  ligament,  between  it 
and  the  bone,  or  to  tear  it  by  everting  the  ramus  too  much  and  twisting  it 
round  the  neck  of  the  condyle. 

Partial  excision,  leaving  the  condyle  and  the  coronoid  process,  is  more  easy. 
In  many  instances  slighter  operations  still  are  possible  :  a  segment  of  the 
horizontal  ramus  only  may  be  removed  (when  this  is  done  the  division  of  the 
jaw  should  be  nearly  completed  in  both  lines  of  section  before  either  is  carried 
right  through,  or  in  making  the  second  the  support  of  the  jaw  is  lost) ;  or,  as 
in  epulis  and  occasionally  in  epithelioma,  the  alveolar  portion  may  be  taken 
away  and  the  lower  border  left. 


«92    DISEASES  AND  INJURIES  OF  SPECIAL  STEUCTURES 


CHAPTER  XII 

INJUBIES  AND  DISEASES  OF  THE  TONGUE,  SALIVARY  GLANDS., 

AND  TONSILS 

CONGENITAL  AFFECTIONS  OF  THE  TONGUE 

Tongue-tie  is  caused  by  the  frfenum  being  of  unusual  shape  or  size :  it 
may  be  too  broad  or  attached  too  far  forwards.  In  the  vast  majority  of 
instances  this  affection  is  imaginary,  but  cases  are  met  with  in  which  it 
renders  sucking  very  difficult,  or,  later,  interferes  with  articulation.  The 
mucous  membrane  should  be  divided  with  a  pair  of  blunt-pointed  scissors, 
and  sufficient  separation  effected  by  tearing. 

The  opposite  condition,  undue  laxity  of  the  frtenum,  so  that  the  tongue 
can  sink  backwards,  with  its  dorsum  against  the  wall  of  the  pharynx  and 
its  base  over  the  glottis,  is  much  more  rare.  Several  cases,  however,  are 
recorded  in  which  it  is  stated  to  have  caused  death.  The  same  thing  has 
been  known  to  occur  after  very  complete  division  of  the  frtenum. 

Fixation  to  the  floor  of  the  mouth  by  folds  of  mucous  membrane,  absence 
of  the  tongue  altogether,  bifid  tongue,  and  other  defects  are  very  rare. 

Macroglossia. — One  or  two  examples  of  true  hypertrophy  of  the  tongue, 
involving  all  the  component  structures,  have  been  recorded,  but  by  macro- 
glossia is  generally  understood  an  enlargement  of  a  different  character.  It 
affects  only  the  connective  tissue,  lymph  spaces  and  lymphatics,  which  are 
enormously  dilated.  The  blood-vessels  are  occasionally  larger  than  natural, 
and  in  some  instances  a  certain  amount  of  adenoid  growth  has  been  described ; 
but  there  does  not  appear  to  be  any  increase  in  the  number  or  size  of  the 
muscular  elements. 

Macroglossia  is  nearly  always  congenital  and  is  occasionally  associated 
with  hydrocele  of  the  neck  ;  but  it  is  often  not  noticed  for  some  time  after 
birth.  In  the  few  instances  in  which  it  appears  to  have  developed  late  in 
life  it  has  followed  injury,  inflammation,  or  the  acute  specific  fevers,  its 
pathology  in  all  probability  being  essentially  the  same.  The  enlargement 
that  is  met  with  in  cretins,  idiots,  and  others  of  weak  intellect,  is  merely  the 
result  of  inflammation  consequent  upon  repeated  protrusion  and  injury. 

The  appearance  is  characteristic.  The  shape  of  the  tongue  is  more  or 
less  natural,  but  it  protrudes  many  inches  beyond  the  mouth,  and  the  sur- 
face is  covered  with  enlarged  papilL-e,  often  bulbous  at  the  ends,  and  sepa- 
rated from  each  other  by  deep  smooth-walled  fissures.  The  general  colour 
is  paler  than  natural,  and  it  has  a  delicate  semi-translucent  appearance  on 
the  surface.  In  the  slighter  cases  it  can  still  be  withdrawn  ;  in  those  which 
have  already  lasted  some  length  of  time  this  is  no  longer  possible :  the 
mouth  cannot  be  closed  ;  the  saliva  dribbles  away ;  the  lower  lip  becomes 
everted,  and  the  chin  covered  with  eczema ;  even  the  lower  jaw  is  enlarged 
and  the  teeth  forced  down  by  constant  pressure  until  they  are  practically 
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horizontal.  Then  the  protruded  portion  of  the  tongue  begins  to  suffer. 
From  constant  exposure  the  surface  becomes  hard,  dried  up,  cracked,  and 

from  the  teeth,  wliich  are 


always  rubbing 


ulcerated  ;  repeated  injuries 
against  its  under  surface  and 
its  sides,  and  other  causes, 
lead  to  attacks  of  inflamma- 
tion, each  of  which  brings  a 
fresh  amoimt  of  cedema  and 
leaves  the  condition  worse 
than  it  was  before ;  and  at 
length,  partly  from  the  dis- 
comfort, partly  from  the  dif- 
ficulty of  introducing  food 
(not  so  much  the  swallowing 
of  it),  the  patient's  condition 
becomes  one  of  absolute 
misery. 

The  only  treatment  that 
can  give  permanent  relief  is 
the  excision  of  a  V-shaped 
portion  ;  and  this  should  be 
practised  in  all  cases  in  which 
the  contour  of  the  lower  jaw 
and  the  direction  of  the  teeth 
are  becoming  affected.  If  the 
thickness  is  very  great  the 
natural  shape  of  the  tongue 

may  be  partially  restored  by  excising  a  horizontal  as  well  as  a  vertical  wedge, 
the  surfaces  being  brought  togethei'  by  catgut  sutures  running  through  the 
whole  thickness.  In  cases  of  recent  injury  when  the  tongue  is  more  than 
usually  swollen,  soft  linen  moistened  with  glycerine  may  be  wrapped  round 
it  to  reduce  the  cedema,  although  of  course  it  has  no  effect  upon  the  permanent 
hypertrophy. 


Fig. 


-Macroolossiii. 


Inflammation  of  the  Tongue 

The  mucous  membrane  of  the  tongue,  like  that  of  the  mouth,  is 
liable  to  all  the  varieties  of  superficial  ulceration  that  have  already  been 
described.  Aphthas  may  form  upon  the  tip  and  edges  ;  thrush  may  occur  in 
infants  and  adults  whose  health  has  broken  down  ;  herpes  is  occasionally 
seen ;  and  ulcerative  stomatitis  sometimes  extends  on  to  it  from  the  cheek  or 
palate.  In  addition  to  these,  however,  and  to  the  various  kinds  of  specific 
disease,  such  as  syphilis  and  tubercle,  the  tongue  is  especially  subject  to 
certain  forms  of  chronic  inflammation,  some  superficial  and  spreading  over 
the  greater  portion,  others  local  and  ending  in  deep  ulceration.  These  are 
due,  there  is  no  doubt,  to  the  constant  injury'  and  irritation  to  which  the 
surface  is  exposed ;  but  they  are  also  very  largely  dependent  either  upon 
individual  predisposition  or  the  general  state  of  health.  The  same  irritant  - 
tobacco  smoke,  for  example— which  may  be  continued  in  one  case  for  years 
without  producing  the  least  effect,  in  another  causes  serious  irritation  within 
a  very  short  space  of  time  ;  and  a  ragged  tooth,  which  may  not  hurt  so  long 
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as  the  general  health  is  good,  cuts  uito  the  tongue  and  leads  to  ulceration  as 
soon  as  it  begins  to  fail.  It  is  possible  that  in  this  case  the  condition  of 
the  tongue  itself  is  sufficient  explanation  :  it  becomes  enlarged  and  flabby ; 
*  the  teeth  cut  into  it ;  and  the  epithelium  covering  it  may  be  more  delicate 
than  natural ;  but  this  is  certainly  not  satisfactory  in  the  case  of  the  former, 
nor  will  it  account  for  the  obstinate  persistence  of  some  of  these  varieties 
of  inflammation  vphen  they  have  once  commenced. 

Aattc  Glossitis  ( 

Acute  inflammation  of  the  tongue  may  be  caused  by  cold,  mercury, 
poisoned  wounds,  the  presence  of  foreign  bodies,  or  the  stings  of  insects.  It 
has  also  been  known  to  occur  in  the  course  of  erysipelas  and  some  of  the 
eruptive  fevers.  The  mucous  membrane  only  may  be  affected,  or  the  whole 
substance  of  the  tongue  ;  and  it  may  end  in  speedy  resolution,  in  a  circum- 
scribed abscess,  or  in  a  most  acute  form  of  diffuse  inflammation,  which 
spreads  to  the  floor  of  the  mouth,  involves  the  aperture  of  the  larynx,  and 
not  unfrequently  proves  fatal  from  asphyxia  or  septic  poisoning. 

There  is  no  difficulty  in  the  diagnosis.    The  surface  is  dark  and  livid, 
the  dorsum  covered  with  fur ;  the  size  increases  so  that  it  is  tightly  pressed 
against  the  teeth,  and  movement  is  attended  with  severe  pain.    If  the 
inflammation  continues  the  swelling  soon  becomes  enormous ;  the  tongue 
fills  the  mouth,  protrudes  between  the  teeth,  presses  up  against  the  palate 
and  projects  backwards  over  the  glottis.    The  tissues  at  the  floor  of  the 
.   mouth  become  swollen  and  tense,  so  as  to  raise  it  farther  still ;  the  mouth 
cannot  be  shut ;  the  saliva  pours  away  ;  articulation  and  deglutition  are 
impossible  ;  and  there  is  imminent  danger  of  asphyxia.    The  pain  in  acute 
cases  is  very  great  and  there  is  fearful  distress,  but  the  temperature  is 
seldom  high.    As  the  inflammation  subsides,  superficial  sloughs  not  un- 
commonly make  their  appearance  where  it  has  pressed  against  the  teeth,  '1 
leaving  troublesome  ulcers  ;  pr  this  is  followed  by  a  condition  of  chronic  J 
induration  and  enlargement ;  or,  in  very  rare  cases,  by  persistence  of  the  j 
sloughing,  until,  if  the  patient  does  not  succumb  from  septic  poisoning  and  J 
broncho-pneumonia,  the  whole  organ  is  practically  destroyed. 

The  treatment  depends  upon  the  severity  of  the  attack.    In  the  milder 
cases,  in  which  the  distress  is  not  urgent  and  there  is  no  immediate  fear,  the  i 
bowels  should  be  opened  freely  with  a  saline  purge,  chlorate  of  potash  given  I 
internally,  and  the  mouth  washed  out  constantly  with  an  ice-cold  solution  | 
of  carbolic  acid  or  permanganate  of  potash.    Fragments  of  ice  may  be  j 
sucked  meanwhile.    In  the  more  severe  ones,  when  the  mouth  is  nearly  | 
filled,  leeches  may  be  applied  behind  the  angles  of  the  jaws,  and  careful  ; 
examination  made  with  the  finger  over  the  dorsum  of  the  tongue  as  far  as ; 
it  will  reach.    If  a  special  projection  can  be  felt,  or  even  if  there  is  merely  a  ; 
difference  in  consistence,  a  puncture  should  be  made  with  a  scalpel,  either  | 
on  the  dorsum  in  the  middle  Hne,  or  below,  through  the  floor,  according  to 
its  position,  and  a  further  exploration  made  with  a  steel  director  in  the 
hope  of  finduig  a  circumscribed  abscess.    In  the  most  sevei'e  cases,  however,  1 1 
nothing  of  the  kind  is  possible,  and  all  that  can  be  done  is  to  make  a  free 
incision  down  the  dorsum  of  the  tongue  on  each  side  of  the  middle  line 
about  half  an  inch  from  it,  and  offer  a  chance  of  escape  to  the  inflammatory  \i 
effusion.    The  depth  need  not  be  great,  but  the  submucous  tissue  should  be  |  1 
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opened  up.  Afterwards  the  patient  usually  requires  a  prolonged  course  of 
tonics.  Acute  glossitis  rarely  occurs  except  in  those  whose  health  is  already 
broken  down,  and  its  course  is  so  rapid  and  so  severe  that  death  may  ensue 
simply  from  exhaustion.    Tracheotomy  may  be  required  at  any  moment. 

Simple  Ulceration 

This  is  usually  caused  by  friction  against  the  edge  of  a  tooth  or  plate ; 
but  the  liability  to  its  occurrence  and  its  severity  depend  very  largely  upon 
the  state  of  health  at  the  time. 

The  sore  is  generally  situated  at  the  side  or  under  the  tip  ;  it  may  be 
single  or  multiple,  according  to  the  cause.  When  quite  recent  there  is 
merely  a  superficial  blister  or  excoriation,  surrounded  by  a  narrow  zone  of 
redness.  In  older  cases  and  when  the  irritation  is  severe,  it  is  more  like  a 
deep  cut,  extending  into  the  substance  of  the  tongue,  with  a  sloughy  surface 
and  sharply  defined  angry  edges.  The  dorsum  near  it  is  covered  with  fur  ; 
the  mucous  membrane  around  is  swollen  and  oedematous,  so  that  the  sore 
appears  raised  above  the  level  of  the  rest ;  the  breath  is  offensive,  and 
movement  very  painful.  In  very  chronic,  ones  the  appearance  is  different 
again.  The  signs  of  acute  irritation,  the  redness,  swelling,  and  sloughing 
base  are  wanting  ;  and  in  their  place  there  is  an  amount  of  induration 
that  suggests  epithelioma  at  once.  It  is  in  these  that  Butlin's  method  of 
examining  a  scraping  from  the  surface  (if  cocaine  is  used  a  considerable 
thickness  is  easily  obtained)  is  cliietly  useful,  and  it  should  always  be  tried 
when  there  is  the  least  suspicion. 

The  diagnosis  rests  chiefly  upon  the  position,  the  signs  of  inflammation, 
and  the  evidence  of  an  exciting  cause.  If  this  can  be  found  and  removed, 
either  by  filing  down  or  extracting  a  tooth,  or  by  covering  over  a  sharp 
projection  with  a  shield  of  vulcanite,  the  irritated  surface  soon  loses  its 
redness  and  begins  to  granulate.  Borax,  chlorate  of  potash,  and  a  lotion  of 
chromic  acid  (gr.  x.  ad  §j)  are  the  most  useful  applications.  If,  however, 
the  sore  is  indurated,  in  a  person  over  forty  years  of  age,  and  if  improvement 
does  not  very  soon  take  place,  a  further  examination  should  be  made,  and 
unless  it  is  perfectly  satisfactory,  there  should  be  no  hesitation  in  excising 
the  whole  affected  area.  Ulcers  of  this  kind  frequently  leave  fissured 
Beatrices  extending  some  depth  in  the  substance  of  the  tongue. 

Chronic  Stqjcrficial  Glossitis 

The  surface  of  the  tongue  is  liable  to  a  peculiar  variety  of  inflammation 
ffhich  is  of  great  importance,  owing  to  its  obstinacy  and  to  the  tendency  to 
3ass  on  to  epithelioma.  It  is  known  by  many  names,  and  assumes  many 
brms,  but  there  is  no  evidence  to  show  that  there  is  any  essential  difference 
between  them.  A  single  patch  is  sometimes  spoken  of  as  leucoma;  the 
erm  chronic  superiicial  glossitis  is  usually  reserved  for  that  condition  in 
vhich  the  Avhole  surface  is  smooth  and  reddened,  the  papilh^  having  dis- 
ppeared ;  when  a  large  portion  is  covered  with  a  thick  milk-white  mass  of 
odden  epithelium,  it  is  called  leucoplakia  ;  a  very  rare  condition,  in  which 
he  filiform  papillaj,  over  more  or  less  of  the  surface,  are  enormously  hyper- 
rophied,  may,  with  some  reservation,  be  spoken  of  as  ichthyosis  (it  is  not  a 
ongenital  affection  like  true  ichthyosis,  but  merely  an  inflamed  papilloma- 
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tous  growth)  ;  psoriasis,  tylosis,  keratosis,  and  other  similar  expressions  are 
not  needed. 

It  is  much  more  common  in  men  than  women,  and  rarely  occurs  under 
forty  years  of  age.  Tobacco-smoking,  raw  spirits,  hot  and  irritating  articles 
of  diet,  and  syphilis  are  usually  regarded  as  the  caiises,  and  •  there  is  no 
question  that  in  the  majority  a  perfectly  definite  history  of  one  or  all  of 
these  can  be  obtained  ;  but  it  is  equally  true  that  it  occurs  sometimes  in 
patients  who  have  never  suftered  from  syphilis  and  who  have  never  smoked 
or  drank  to  excess.  In  some  the  whole  surface  soon  becomes  involved,  and 
these  must  be  regarded  as  in  some  way  specially  predisposed  to  it ;  in  others 
it  remains  limited  to  small  patches  for  a  great  length  of  time,  but  it  always 
begins  opposite  some  irritant,  either  a  tooth  or  the  spot  at  which  the  end 
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FcG.    324.— Chronic  superficial  giossitis. 
1.  The  early  stage,  with  2.  The  later  stage,  with  dense  coating 


slight  enlargement. 


of  epithelium,  cracked  and  fissured. 


of  a  pipe  rests.  It  is  exceedingly  common  among  dock-labourers  at  the 
East  End,  and  I  beheve  is  due  chiefly  to  smoking,  and,  very  possibly,  to  the 
kind  of  tobacco. 

The  appearances  differ  immensely  in  different  stages.  In  the  earliest, 
one  or  more  spots  upon  the  surface  are  smooth,  glossy,  and  redder  than  the 
parts  around.  The  mucous  membrane  is  hyperjemic  and  cedematous,  the 
horny  layer  of  the  epithelium  is  detached,  and  the  natural  inequahties  of 
the  surface  are  levelled  up.  The  swelling  is  not  noticeable  unless  a  con- 
siderable portion  of  the  tongue  is  involved  ;  then  the  increase  in  size  is 
shown  by  the  deep  depressions  for  the  teeth  all  round  the  edge  (fig.  324). 
by-and-by,  as  the  epithehal  layer  continues  to  grow,  bluish-white,  semi- 
translucent  patches  make  their  appearance  here  and  there  ;  gradually  these 
become  thicker  and  more  opaque  in  the  centre,  and  spread  farther  and 
lartlier  round  the  margin,  until  at  length,  if  the  irritation  continues,  the 
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whole  surface  is  covered  over  with  a  sodden  layer  like  the  epidermis  nf  the 
hand  after  it  has  been  poulticed.  Before  this  stage  is  reached  other  changes 
begin.  The  dense  covering  of  epithelium,  like  sodden  wash-leather  to  look 
at,  impedes  the  movements  of  the  tongue  ;  its  flexibility  is  lost ;  often  it 
shrinks  in  size  and  becomes  hard  and  dense  ;  deep  cracks  and  fissures  form, 
arranged  longitudinally  and  transversely  in  a  symmetrical  pattern ;  and, 
after  a  while,  as  these  become  more  and  more  worn,  ulceration  follows.  In 
severe  cases  the  inflammation  is  seldom  limited  to  the  tongue  itself ;  not 
unfrequently  the  white  patches  extend  over  the  floor  of  the  mouth,  and  on 
to  the  lips  and  palate  as  well. 

The  ichthyotic  variety  is  very  rare  in  comparison.  It  originates  as  an 
inflammatory  overgrowth  of  the  papillse  at  one  or  more  points.  They  grow 
out  and  form  rugged  thorn-like  masses  covered  with  sodden  layers  of  epithe- 
lium, but  do  not  apparently  infiltrate  the  deeper  layers  to  the  same  extent. 
It  usually  occurs  upon  the  tongue,  but  I  have  seen  a  typical  example  upon 
the  inner  surface  of  the  upper  lip  caused  by  persistent  smoking. 

The  symptoms  of  which  the  patient  complains  are  very  slight.  There  is 
a  certain  amount  of  discomfort,  but  it  comes  on  so  slowly  that  it  is  scarcely 
noticed.  The  tongue  is  tender  ;  in  the  later  stages  it  feels  uncomfortable 
and  stiff,  and  the  sense  of  taste  is  impaired,  but  unless  the  surface  becomes 
ulcerated  opposite  a  tooth  or  deep  down  in  one  of  the  fissures,  there  is  rarely 
any  actual  pain. 

The  prognosis,  except  in  the  slighter  cases,  is  very  unfavourable.  Partly, 
no  doubt,  this  arises  from  the  fact  that  the  same  causes  are  usually  allowed 
to  continue  at  work,  although,  perhaps,  with  a  less  degree  of  intensity  ;  but, 
independently  of  this,  treatment  has  singularly  little  influence,  if  once  the 
epithelium  has  definitely  become  opaque.  What  proportion  of  these  cases 
end  in  carcinoma  is  very  uncertain  :  according  to  Butlin,  the  number  is 
probably  under-estimated.  Sometimes  an  ulcer  or  a  fissure  becomes  the 
seat  of  malignant  disease,  the  columns  of  epithelium  growing  down  into  the 
subjacent  layers,  as  in  other  parts  of  the  body  ;  but  not  unfrequently  it 
develops  simultaneously  over  a  large  extent  of  surface  in  cases  in  which  the 
leucomatous  condition  of  the  tongue  has  never  been  sufficiently  marked  to 
attract  attention. 

Treatment.— All  sources  of  irritation  should  be  removed  at  once  ;  diet 
must  be  carefully  regulated,  and  smoking  prohibited  ;  it  is  clearly  impossible 
even  to  procure  rehef  if  the  causes  are  allowed  to  continue.  The  rest  is 
simply  palliative.  Mercury  and  iodide  of  potash  very  rarely  eftect  any  good. 
Local  washes  of  bicarbonate  of  potash  or  borax  are  sometimes  beneficial ;  in 
ather  cases  chromic  acid  or  dilute  bicyanide  of  mercury  painted  over  the  sur- 
face once  or  twice  a  week  answers  better.  Caustic  should  never  be  used,  but 
ocahsed  indurated  patches  or  obstinately  persisting  ulcers  may  sometimes  be 
excised,  even  though  there  is  at  the  time  no  evidence  of  malignant  disease.. 

S)j2)hilitic  Affections  of  the  Toiicjuc 

Primary  chancre  is  very  rare,  but  it  may  occur,  usually  near  the  tip. 
l^he  induration  is  always  well-marked,  and  this,  together  with  the  age  of  the 
•atient,  the  rapid  enlargement  of  the  glands,  and  the  influence  of  treatment, 
s  the  chief  diagnostic  feature.  . 

Mucous  patches  are  very  common,  and  present  immense  variety.  On 
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the  dorsum  they  form  flattened  elevations  of  a  greyish-white  colour,  smooth 
or  slightly  papillated  on  the  surface.  There  is  no  red  areola  surrounding 
them  and  they  are  not  sensitive.  Under  the  tongue  they  grow  out  into 
low,  cauliflower-like  projections.  At  the  tip  and  margin  where  they  are 
irritated  hy  the  teeth  they  develop  into  ulcers.  Sometimes  these  are 
superficial,  but  often,  if  there  is  a  ragged  edge,  they  extend  deeply  into  the 
mucous  and  submucous  tissue,  leaving  irregular  fissures  and  cicatrices  when  | 
they  heal.  In  many  cases  it  is  very  diflicult,  if  not  impossible,  to  distinguish 
these  from  simple  traumatic  ulcers,  except  by  their  persistence,  and  by  the 
slight  degree  of  inflammation  around  them. 

In  the  later  stages  syphilitic  inflammation  is  almost  as  common.  Some- 
times it  takes  the  form  of  a  rounded  gumma  deep  in  the  substance  of  the 
tongue,  forming  a  soft  ill-defined  swelling,  usually  projecting  on  the  dorsum 
in  the  middle  line.  This  may  be  absorbed  and  disappear  under  treatment, 
leaving  a  buried  cicatrix  which,  without  implicating  the  surface,  entirely 
destroys  the  shape ;  or  it  may  break,  like  any  other  gumma,  and  form  a 
sloughing  cavity  with  overhanging  ragged  edges.  In  other  cases  the 
exudation  is  more  diftused,  and  numerous  small  tubercles  are  developed  one 
after  the  other,  leaving  irregular  sores  and  radiating  scars.  Sometimes, 
again,  hard  patches  make  their  appearance  in  the  mucous  and  submucous 
tissue,  and  grow  larger  and  larger  until  they  form  definite  elevated  plaques, 
the  surface  of  which  loses  the  papill^B,  becomes  dense  and  white  and  then 
breaks  down  into  irregular  ulcers  and  fissures  ;  and  occasionally  what  is 
known  as  sclerosing  glossitis  sets  in ;  the  substance  of  the  tongue  is  in- 
filtrated more  or  less  throughout ;  the  natural  tissue-elements  are  destroyed, 
and  an  uneven,  fissured,  hardened,  and  distorted  mass  is  left.  As  these 
different  forms  rarely  or  never  occur  by  themselves,  and  as  they  are  nearly 
always  complicated  by  leucomatous  patches  and  ulcers  caused  by  the  teeth, 
the  ultimate  result  in  a  tongue  affected  by  severe  syphilis  can  hardly  be 
described :  the  shape  is  altogether  altered  ;  few  or  none  of  the  papillae 
are  left ;  deep  fissures  traverse  the  surface  in  all  directions ;  hardened 
elevations,  covered  with  dense  white  epithelium,  project  between  ;  and  ragged, 
irregular,  and  painful  ulcers  are  scattered  around  the  margins  and  at  the 
bottom  of  the  clefts. 

Diagnosis. — The  induration  in  syphilis  is  rarely  so  dense  or  so  well- 
defined  as  in  epithelioma.    Other  signs  are  of  little  value  in  comparison. 
Both  diseases  are  common  at  the  same  time  of  life,  although,  of  course, 
syphilis  may  occur  earlier.    If  the  sore  is  on  the  dorsum,  if  there  is  little 
pain  on  pressure  and  little  salivation,  it  is  probably  due  to  syphilis  ;  but  it  I 
is  impossible  to  say  more,  as  one  so  often  develops  from  the  other.    If  there  i  | 
is  the  least  doubt  a  scraping  from  the  surface  should  be  examined  under  the  j 
miscroscope.    Iodide  of  potash  not  unfrequently  causes  a  temporary  improve-  I 
ment  in  typical  malignant  cases  (possibly,  because  of  the  syphiHtic  foundation),  i  j 
and  care  must  be  taken  not  to  be  misled  by  this.  lI 

Treatment.— The  constitutional  treatment  of  syphilitic  glossitis  is  most 
nnportant ;  but  at  least  as  much  care  must  be  paid  to  local  conditions. 
The  mouth  should  be  washed  out  frequently  with  a  gargle  of  chlorate  of 
potash  and  lotio  nigra,  or  of  very  dilute  bichloride  of  mercury.    Obstinate  |.' 
patches  should  be  painted  over  every  day  with  chromic  acid  (gr.  x.  ad  gj),!' 
or  bicyanide  of  mercury  (gr.  xv.  ad  gj).    Iodoform,  if  the  patient  can  stand  j 
it,  is  especially  valuable  for  deep  ragged  ulcers  ;  but  caustic,  which  stops  | 
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almost  immediately  the  progress  of  fissures  at  the  angles  of  the  month,  should 
never  he  used  in  the  case  of  the  tongue.  Smoking  should  be  altogether  left 
off ;  very  great  attention  must  he  paid  to  diet  ;  all  hot  or  highly  seasoned 
articles  of  food,  and  spirits,  avoided ;  and  the  teeth  carefully  examined  to 
make  sure  that  no  ragged  corners  project  and  irritate  the  surface. 

Tuheradar  Disease 

Tubercular  ulceration  of  the  tongue  may  occur  either  as  a  primary 
affection,  or  be  secondary  to  similar  disease  in  the  lungs  or  larynx.  The 
diagnosis  in  the  early  period  is  exceedingly  difficult.  The  strongest  family 
or  personal  history  of  one  disorder  does  not  exclude  the  possibility  of  another. 
It  may  occur  at  any  age  or  in  either  sex,  although  it  is  more  common,  like 
most  other  affections  of  the  tongue,  in  men.  The  tip  or  tlie  dorsum  is  the 
part  usually  attacked  first ;  minute  semi-translucent  vesicles  appear  in  the 
mucous  membrane  ;  these  grow  larger  and  larger  until  they  break,  leaving 
shallow  ulcers  with  slightly  reddened  edges.  Then,  by  degrees,  as  the  disease 
extends,  fresh  vesicles  form  around,  and  the  ulcers  grow  deeper  and  deeper, 
until  at  length  they  develop  into  ragged  -excavations,  with  pale,  flabby  sides 
and  bases.  There  is  no  induration,  and  this,  with  the  age  of  the  patient, 
the  history,  and  the  evidence  of  tubercle,  either  in  the  tissues  around  or  in 
other  organs,  is  the  chief  feature  distinguishing  it  from  epithelioma.  The 
pain  at  first  is  not  severe,  but  later,  when  the  ulceration  extends  to  the 
deeper  parts,  it  often  becomes  extreme,  and,  by  preventing  the  patient  taking 
food,  materially  hastens  the  progress  of  the  disease. 

The  prognosis,  especially  when  the  affection  is  secondary  to  disease  of 
the  lungs  or  larynx,  is  exceedingly  bad  :  it  nearly  always  indicates  rapid 
extension.    Primary  tubercular  ulceration  is  more  susceptible  of  treatment. 
Excision  is  sometimes  possible,  the  wound  healing  readily ;  if  this  cannot 
be  effected,  an  attempt  may  be  made  to  destroy  the  surface  of  the  sore  by  free 
scraping  and  the  actual  cautery;  but  if  this  is  done  it  must  be  thorough, 
half-measures   are  worse  than  useless.     Lactic  acid  has  been  strongly 
ecommended,  but  the  application  is  very  painful.    In  more  advanced  cases, 
odoform  with  borax  and  a  minute  quantity  of  morphia  may  be  dusted  on 
by  means  of  an  insufflator.    Constitutional  treatment,  cod-liver  oil,  iron,  and 
nourishing  diet,  are  of  course  absolutely  essential :  and  every  care  must  be 
taken  to  protect  the  tongue  from  sharp  or  rough  edges  of  teeth,  and  from 
m-itation  by  hot  or  stimulating  articles  of  diet.    Finally,  when  the  pain  and 
alivation  can  no  longer  be  controlled  by  other  measures,  a  certain  amount 
of  relief  is  obtained  by  division  or  resection  of  the  lingual  nerve. 

Lupus  sometimes  extends  to  the  tongue,  causing  a  form  of  ulceration 
which  can  hardly  be  distinguished  from  this,  and  occasionally  other  varieties 
of  inflammation  occur,  due  to  persistent  dyspepsia,  gout,  and  (very  seldom 
it  the  present  day)  mercury. 

Tumours  of  the  Tongue 

NcBvus  forms  a  smooth,  soft,  lobulated  swelling,  usually  of  a  purplish-red 
colour,  with  a  few  brighter  pomts  upon  it.  It  can  be  recognised  at  once  by 
he  way  in  which  it  disappears  on  pressure  and  slowly  fills  again,  but  it 
•arely  attracts  much  notice  unless  it  gets  in  the  way  of  the  teeth  ;  then 
t  may  lead  to  serious  lupmorrhage.    Sometimes  it  degenerates,  leaving  a 
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warty  growth  upon  the  surface.  If  it  persists  or  continues  to  grow,  it  can 
be  cured  by  a  single  appHcation  of  the  cautery.  A  similar  dilatation  of  the 
lymphatics  is  sometimes  seen. 

Dermoid  cysts  occasionally  develop  in  the  tongue  ;  probably,  as  they  are 
nearly  always  in  the  middle  line,  from  the  hyolingual  canal.  Mucous 
cysts,  similar  to  those  found  on  the  lips  and  cheek,  may  occur,  especially  on 
the  dorsum.  Hydatid  cysts,  blood  cysts,  and  other  varieties  are  very  rare. 
Chronic  abscess,  which  in  many  respects  closely  resembles  a  cyst,  is  not  so 
uncommon. 

Papillomata  are  frequent  at  all  ages.  They  are  distinguished  from 
epithelioma  by  the  absence  of  induration,  but  great  care  is  required  in  the 
case  of  people  over  forty  years  of  age.  If  there  is  the  least  suspicion,  very 
free  removal  of  the  base,  as  well  as  of  the  growth,  is  advisable.  Sometimes 
dendritic  condylomata  resemble  them  very  closely. 

Lipomata  and  fibromata,  probably  of  congenital  origin,  are  occasionally 
met  with,  growuig  out  in  a  polypoid  form,  and  one  or  two  cases  of  sarcoma 
and  adenoma  are  on  record  ;  but  all  these  are  very  exceptional. 

Sqtiamoiis  epithelioma,  on  the  other  hand,  is  exceedingly  common, 
especially  between  the  ages  of  forty  and  fifty-five.  Before  thirty  it  is  very 
rare,  and,  in  comparison,  it  is  seldom  met  with  in  women. 

The  immediate  cause  is  unknown,  although  there  is  no  question  that  it 
is  in  some  way  the  outcome  of  persistent  irritation.  Smoking  and  dram- 
drinking  undoubtedly  assist  in  its  production  ;  in  a  very  large  proportion  of 
cases  it  begins  in  an  old  leucomatous  patch,  an  irritated  papilloma,  or  a 

chronic  ulcer  on  the  side  of  the  tongue  ; 
syphilis  predisposes  to  it  by  the  sores 
and  scars  that  it  leaves  behind;  it  is 
not  uncommon  for  it  to  develop  at  the 
seat  of  an  old  gumma,  or  even  directly 
from  a  syphilitic  ulcer  ;  but  not  one 
of  these  things,  nor  all  of  them  to- 
gether, offers  a  satisfactory  explanation 
for  its  growth.  It  may  spring  from 
any  ulcer,  however  caused,  from  any 
scar,  or  any  part  of  the  tongue  that 
is  irritated,  whether  by  a  tooth  or  by 
caustic,  and  even  in  some  cases  appa- 
rently from  a  healthy  surface. 

Its  first  appearance  is  equally  vari- 
able, depending  upon  the  condition  of 
the  spot  at  which  it  grows.  There  may  I 
be  merely  a  little  induration  at  the  | 
base  of  a  papilloma  or  under  the  floor 
of  an  ulcer  or  fissure ;  a  leucomatous 
patch  may  insidiously  become  thick  and 
dense,  or  a  nodule  may  form  quietly 
without  being  noticed  in  the  substance 
of  the  mucous  membrane.  Naturally, 
from  the  causes  that  predispose  to  its  occurrence,  it  is  more  common  on 
the  edges  and  at  the  tip  ;  but  no  part  is  exempt.   However  it  forms,  when  it 
IS  first  seen  it  usually  has  already  assumed  the  shape  of  an  ulcer;  the 
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epithelial  surface  lias  broken  clown,  and  an  uneven,  ragged  sore  with  a 
sloughing  base,  is  already  developed.  The  only  constant  feature  is  the 
induration  due  to  the  accumulation  of  the  epithelial  growth. 

The  edges  are  irregular,  raised  above  the  surrounding  part,  and  intensely 
hard ;  the  base  may  be  covered  with  warty  granulations,  may  even  not  be 
ulcerated  at  all  (when,  for  example,  it  originates  from  a  papilloma  or  a 
superficial  leucoma),  but  it  is  always  hard.  Induration,  in  short,  is  the 
distinctive  feature  of  the  disease  ;  the  only  other  affection  that  resembles  it 
is  a  primary  chancre,  and  that  is  very  rare  in  comparison ;  and  it  is  so 
marked  a  characteristic  that  any  sore  or  warty  growth  in  a  person  over 
forty  years  of  age,  that  presents  it  in  the  least  degree,  should  be  regarded  as 
exceedingly  suspicious.  It  may  be  scraped  and  examined,  or  it  may  be 
excised  at  once,  but  under  no  circumstances  should  it  be  allowed  more  than 
a  fortnight's  grace. 

Pain  may  be  present  from  the  first ,  in  the  later  stages  it  is  never 
absent,  radiating  into  the  ear  and  over  the  whole  side  of  the  face.  Salivation 
is  of  frequent  occurrence  and  very  distressing,  from  the  movement  of  the 
tongue  it  occasions.  The  glands  become  enlarged  exceedingly  soon,  nearly 
always  within  the  first  three  months,  sometimes  even  earlier.  Sooner  or 
later,  according  to  the  position  of  the  growth,  the  disease  extends  to  the 
floor  of  the  mouth  or  along  the  arches  of  the  palate  to  the  tonsil ;  the 
tongue  becomes  fixed,  and  even  the  bone  at  length  involved.  When  this 
stage  is  reached,  the  suffering  becomes  intense  ;  speech  and  swallowing  are 
almost  impossible  ;  the  pain  never  ceases  ;  salivation  is  profuse  ;  the  mouth  is 
filled  with  a  foul  sloughing  ulcer,  and  the  strength  fails  rapidly.  Death 
usually  takes  place  in  a  year  or  eighteen  months.  The  constant  pain,  the 
want  of  food  and  sleep,  the  hsemorrhage  from  the  ulcers  in  the  floor  of  the 
mouth,  and  the  suppuration  and  sloughing  speedily  bring  on  the  most  pro- 
found exhaustion.  Sometimes  this  alone  is  sufficient ;  in  other  cases  the 
immediate  cause  is  an  attack  of  bleeding  rather  worse  than  usual,  or  what 
is  more  common  still,  septic  pneumonia,  due  to  the  inhalation  of  particles 
from  the  foul  and  putrid  surface.  It  is  noteworthy  that  secondary  deposits, 
other  than  those  in  the  glands  and  floor  of  the  mouth,  are  not  so  common 
in  this  variety  of  carcinoma  as  in  many  others. 

The  diagnosis  in  the  early  stages  is  often  very  diificult.  Papillomata, 
syphihtic  and  tubercular  ulcers,  and  those  due  to  chronic  irritation,  all  bear 
a  close  resemblance  to  carcinoma,  and  not  unfrequently  pass  into  it ;  while 
it  must  be  always  remembered  that  the  clearest  e\idence  of  syphilis  does  not 
preclude  in  the  least  the  presence  of  carcinoma  too ;  some  would  even  go 
so  far  as  to  say  that  it  is  actually  in  favour  of  it.  If  there  is  the  shghtest 
induration,  a  scraping  should  be  examined,  and  unless  the  absence  of 
epithelioma  is  proved  the  sore  should  be  excised.  Small  operations  of  this 
kind  are  not  in  any  way  serious,  while  the  risk  on  the  other  side  is  fearful. 
As  already  mentioned,  no  reliance  can  be  placed  on  temporary  improvement 
under  the  influence  of  iodide  of  potash. 

Treatment.— Early  removal  is  at  present  the  only  hope  of  cure.  It  is 
true  that  the  percentage  of  cases  that  have  lived  for  more  than  a  year  with- 
out recurrence  is  very  small,  but  when  it  is  recollected  that  hospital  patients 
(and  many  private  ones)  often  do  not  apply  for  treatment  until  months  have 
passed,  and  that  then  they  frequently  will  not  submit  to  operation  until 
some  other  remedy  has  been  tried  and  failed,  the  blame  should  not  be 
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laid  upon  tlie  operation.  It  is  certain  that  in  cases  of  early  and  tliorougli: 
removal,  not  only  is  the  immediate  mortality  very  much  less,  but  the  period 
of  immunity  very  much  longer. 

When,  owing  to  the  position  or  extent  of  the  growth,  there  is  no  chance 
of  complete  removal,  or  when  the  carcinoma  has  returned,  much  can  still  be 
done  to  relieve  suffering.  Excision  of  the  growth  is  certainly  justifiable  if  it 
offers  a  hope  of  relief  from  pain  ;  the  stump  of  the  tongue  sometimes  remains 
healthy,  even  when  the  operation  is  too  late  to  intercept  the  glandular  en- 
largement. In  exceptional  cases  parts  of  the  surface  may  be  destroyed  with 
the  actual  cautery,  if  only  the  painful  spot  is  limited  in  extent ;  but  discretion 
must  be  used,  as  ineffectual  cauterisation  only  makes  the  growth  tenfold  more 
rapid.  The  lingual  nerve  may  be  divided  ;  this  nearly  always  stops  the  pain 
and  salivation  at  once,  although,  unless  a  portion  is  resected,  the  benefit 
is  only  for  a  time.  In  most  cases,  however,  especially  towards  the  end,, 
morphia  is  absolutely  necessary,  and  if  it  is  given  it  should  be  given  freely. 
Butlin  recommeiids  dusting  the  surface  with  a  powder  composed  of  iodoform, 
borax,  and  morphia. 

The  foetor,  which  is  very  distressing,  must  be  checked  with  iodoform,  or 
washes  of  permanganate  of  potash,  dilute  carbolic  acid,  or  other  antiseptics. 
A  small  quantity  of  cocaine  may  be  added  if  the  smarting  is  severe.  In- 
halations of  eucalyptus  and  creasote  are  also  very  useful.  If  there  is  any 
hfemorrhage  it  must  be  checked  by  local  pressure,  ice,  or  the  application  of 
styptics.  The  feeding  of  patients  suffering  from  epithelioma  of  the  tongue  in 
its  advanced  stages  is  always  difficult.  Mastication  is  impossible  ;  the  pain 
is  so  intense  when  anything  touches  the  tongue  that  deglutition  can  hardly 
be  carried  out ;  and  later  the  larynx  is  often  insufficiently  protected.  So  long 
as  swallowing  is  possible  the  food  should  be  carefully  prepared  beforehand ; 
but  in  many  cases  the  patients  after  a  little  while  prefer  to  feed  themselves 
by  means  of  a  funnel  and  soft  rubber  tube.  Towards  the  end  even  this  may 
be  impossible,  and  it  may  be  necessary  either  to  pass  a  tube  through  the 
nostril  or  make  use  of  nutrient  fenemata. 


OPEEATIONS  UPON  THE  TONGUE 

Removal  of  the  tongue  may  be  accomplished  through  the  mouth,  with  or 
without  previous  di\dsion  of  the  cheek  ;  or  through  the  floor  after  a  varying 
amount  of  dissection.  Division  of  the  jaw  itself  adds  very  greatly  to  the- 
gravity  of  the  operation,  without — unless  the  disease  has  involved  the  bone — 
any  commensurate  advantage. 

The  choice  of  operation  is  naturally  influenced  chiefly  by  the  seat  of 
disease.  If  the  growth  is  very  recent,  little  more  than  a  suspicious  papilloma,, 
and  near  the  tip,  a  very  small  operation  through  the  mouth  may  suffice.  ^  If 
it  is  more  advanced,  the  whole  tongue  can  be  removed  without  external  in- 
cision ;  but  if  either  of  the  glands  is  involved,  or  it  is  thought  (and  there  can 
be  httle  doubt  about  it)  that  the  patient  stands  a  better  chance  by  removing 
not  only  the  tongue  itself  but  the  lymphatic  tissues  in  the  floor  of  the  mouth, 
a  submaxillary  incision  is  essential.  Removal  of  the  anterior  half  is  not 
necessarily  a  serious  operation  :  removal  of  the  whole,  whether  through  the 
month  or  by  means  of  a  submaxillary  incision,  undoubtedly  is,  but  there  is  no 
evidence  that  the  latter  of  these  two  methods  is  worse  than  the  former.  An 
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incision  through  the  cheek  is  only  required  when  the  growth  extends  down 
the  side  of  the  tongue  in  that  direction. 

The  chief  dangers  attendant  on  removal  are  :  hcemorrhage  from  the  lingual 
arteries,  weakening  the  patient  at  the  time  and  causing  broncho-pneumonia 
later ;  asphyxia,  from  blood  trickling  into  the  lungs,  acute  cedema  of  the 
larynx,  or  falling  back  of  the  stump  when  the  muscles  that  attach  the  tongue 
to  the  symphysis  are  divided  ;  and  especially  broncho-jmcniuonia.  This, 
which  is  by  far  the  most  frequent  cause  of  death,  is  the  result  of  blood,  parti- 
cles of  food,  or  septic  material  from  the  foul  and  sloughing  surface  finding 
their  way  down  the  trachea.  Sometimes  there  is  gangrene  of  the  lung ; 
more  frequently  minute  scattered  points  of  consolidation,  which  do  not  give 
rise  to  any  physical  signs,  but  which  can  be  diagnosed  with  almost  as  great 
certainty  from  the  aspect  of  the  patient.  There  may  lie  no  rise  of  tempera- 
ture, no  pain,  and  scarcely  any  cough  :  but  the  patient  does  not  seem  to  rally  ; 
the  face  is  dusky  and  pinched  ;  the  eyes  surrounded  by  dark  rings  ;  the  pulse 
quick  and  very  small ;  and  the  respiration  hurried  and  shallow.  If  it  occurs 
it  is  practically  fatal ;  but  a  very  great  deal  may  be  done  in  the  way  of  pre- 
vention l)y  selecting  suitable  methods  of  operation,  and  by  careful  after- 
treatment. 

1.  Removal  without  an  External  Incision 

This  may  be  accomplished  either  with  scissors  (Whitehead's  method)  or 
with  an  ecraseur  (Morrant  Baker's) ;  the  galvano-cautery  is  practically 
abandoned,  owing  to  the  extensive  sloughing  it  causes. 

{a)  The  scissors  used  by  Whitehead  are  flat  and  sti'aight,  sharp  up  to 
the  tips,  Avhich  are  square  and  blunted.  The  patient  is  placed  under  an 
anfesthetic  in  the  position  that  will  secure  the  best  light ;  chloroform  is 
usually  preferred,  given  by  means  of  a  rubber  ball  syringe ;  but  even  more 
than  the  usual  amount  of  caution  is  necessary,  and  unless  a  preliminary 
laryngotomy  is  performed,  the  administrator  must  watch  with  the  greatest 
care  that  no  blood  trickles  down  into  the  trachea.  The  hands  may  be 
fastened  to  the  side,  but  nothing  should  pass  round  the  chest ;  and  the  body 
should  not  be  fastened  to  the  operating  table,  as  it  may  be  necessary  at  any 
moment  to  roll  the  patient  over  on  to  his  side  and  syringe  out  the  mouth  in 
order  to  free  it  from  blood. 

As  soon  as  the  patient  is  anaesthetised,  Coleman's  or  Mason's  gag  is 
placed  between  the  teeth  on  the  side  opposite  to  the  operator,  and  entrusted 
to  an  assistant,  who  attends  to  this  and  to  the  sponging.  The  lips  can  be 
drawn  out  of  the  way  with  retractors  fastened  to  an  elastic  band,  if  it  is  con- 
sidered necessary.  A  double  silk  ligature  is  then  passed  well  through  the 
substance  of  the  tongue  and  given  to  a  second  assistant. 

The  operator  begins  by  cutting  the  mucous  membrane  that  extends  from 
the  tongue  to  the  alveolar  process,  keephig  close  to  the  bone.  The  anterior 
pihar  of  the  fauces  and  the  structures  that  attach  the  tongue  to  the  jaw 
come  next,  the  assistant  meanwhile  keeping  thfe  tongue  Avell  forward  ;  then 
the  muscles  that  form  the  base  are  cut  across  by  a  series  of  successive  snips 
until  the  entire  structure  is  separated  on  the  plane  of  the  inferior  border  of 
the  lower  jaw,  and  as  far  back  as  the  safety  of  the  epiglottis  permits.  The 
arteries  are  tied  or  twisted  as  they  are  divided,  and  a  ligature  passed  through 
the  remains  of  the  glosso-epiglottic  fold  to  draw  the  stump  forwards,  in  case 
of  secondary  hemorrhage. 
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Whitehead  has  never  found  any  difficulty  in  securing  the  arteries.  If 
there  is  any  bleeding  it  can  be  controlled  at  once  by  passing  the  finger 
behind  the  root  of  the  tongue,  drawing  it  forwards  and  pressing  it  towards 
the  opposite  side,  as  Heath  recommends.  Jacobson,  with  the  view  of 
avoiding  it,  merely  cuts  a  deep  groove  through  the  mucous  membrane  on 
the  side  and  dorsum,  and  then  tears  the  soft  muscular  tissues  with  closed 
scissors  until  the  artery  and  nerve  are  seen.  Bilbroth  ties  the  Unguals  first, 
but  those  who  have  followed  out  Whitehead's  directions  generally  consider 
it  unnecessary. 

(&)  When  the  ecraseur  is  used  the  preliminary  steps  are  the  same,  but  two 
ligatures  are  passed  through  the  tongue,  one  through  each  half,  and  the 
whole  organ  divided  down  the  median  septum.  If  the  dorsum  and  tip  are 
cut  fairly  deeply  with  a  straight  blunt-pointed  bistoury,  the  two  halves  can  be 
separated  from  each  other  with  the  forefingers  without  causing  any  material 
htemorrhage.  The  mucous  membrane  and  the  muscles  passing  from  the 
jaw  to  the  tongue  are  divided  as  before  ;  and  then,  as  soon  as  the  two  halves 
are  thoroughly  freed  as  far  back  as  is  considered  advisable,  a  loop  of  stout 
whip-cord  attached  to  an  ecraseur  is  passed  over  each.  The  section  should 
be  from  the  middle  line  outwards,  and  the  loop  may  be  tightened  fairly  quickly 
at  first,  but  as  soon  as  any  resistance  is  felt  not  more  than  one  turn  should 
be  made  in  the  minute.  Very  frequently  the  vessels,  with,  perhaps,  the 
nerve,  a.re  dragged  out  in  a  long  loop,  when  they  can  be  easily  secured  and 
tied. 

If  the  whole  of  the  structures  that  attach  the  tongue  to  the  jaw  have 
been  divided,  it  is  advisable  to  fasten  the  stump  to  the  mucous  membrane 
at  the  side  of  the  mouth  by  means  of  sutures,  for  fear  of  its  falling  back. 

It  is  very  difiicult  to  estimate  the  relative  advantages  of  these  methods, 
as  they  both  require  a  considerable  degree  of  skill,  and  operators  are 
naturally  inchned  to  that  which  they  have  practised  most.  Morrant  Baker's 
is  the  easier,  and  if  the  ecraseur  is  only  used  slowly  is  practically  exempt 
from  bleeding.  On  the  other  liand,  it  tends  to  make  the  stump  convex, 
although  this  is  concealed  by  the  muscular  contraction,  and  it  is  probable 
that  the  amount  of  bruising  is  greater.  Certainly  this  was  the  case  with 
the  old  chain  ecraseur.  Contrasted  with  this,  the  scissors  are  sometimes 
followed  by  serious  hfemorrhage,  but  the  operator  can  see  the  whole  time 
what  he  is  doing. 

It  is  still  an  open  question  whether  it  is  ever  advisable  to  leave  half  the 
tongue.  In  most  instances  it  bends  round  upon  itself,  owing  to  the  con- 
traction of  the  cicatrix,  and  only  becomes  an  incumbrance  ;  but  occasionally 
it  moulds  itself  into  shape  and  assists  both  in  speaking  and  swallowing. 

PreUminary  laryngotomy  is  advocated  by  many,  and  no  doubt  possesses 
great  advantages,  with  slight,  if  any,  additional  risk.  The  fauces  can  be 
plugged  so  that  no  blood  can  possibly  pass  down ;  the  administration  of 
the  ana3sthetic  is  easier ;  the  mouth  can  be  sponged  freely  if  there  is  any 
bleeding;  and  the  operator  can  proceed  quietly  and  deliberately.  As 
Jacobson  points  out,  when  scissors  are  used  the  amount  of  swelling  and 
mflammation  after  the  operation  is  so  slight  that  there  is  no  need  to  retain 
the  cannula  after  the  patient  has  rallied  from  the  anaesthetic. 

If  any  glands  require  removal,  or  if  there  is  any  infiltration  in  the  floor 
of  the  mouth,  a  separate  incision  is  advisable.  The  dissection  in  such  cases 
must  necessarily  be  very  thorough  if  it  is  attempted. 
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2.  Removal  by  Sub-maxillary  Incision 

Of  these,  by  far  the  best  is  that  devised  by  Kocher,  who  performs  it 
under  the  carboHc  spray. 

A  preHminary  tracheotomy  is  performed  and  an  ordinary  cannula  in- 
serted. Entry  of  blood  is  prevented  by  plugging  the  pharynx  with  a  sponge 
soaked  in  carbolic  acid.  The  incision  runs  along  the  anterior  border  of  the 
sterno-mastoid  from  the  ear  nearly  down  to  the  middle  of  the  muscle  ;  from 
tliis  it  turns  forwards  to  the  hyoid  bone  and  along  the  anterior  border  of  the 
digastric  to  the  symphysis.  A  flap,  containing  skin,  platysma,  and  fascia,  is 
reflected  upwards  ;  tlie  facial  artery  and  vein  tied ;  the  lingual  secured  on 
the  hyoglossus  ;  and  the  sub-maxillary  fossa  completely  cleared  out,  begin- 
ning from  behind.  All  the  cellular  tissue  is  removed,  together  with  the 
lymphatic  glands,  and  the  submaxillary  and  sublingual  ones  if  they  appear 
involved.  The  mylo-hyoid  muscle  is  then  separated,  the  mucous  membrane 
divided,  and  the  tongue  drawn  through  the  opening.  If  the  whole  thickness 
is  removed  the  opposite  lingual  must  be  tied  as  well. 

Before  commencing  the  operation  the  mouth  and  the  nasal  cavities  are 
thoroughly  washed  out  with  a  solution  of  perchloride  of  mercury  (1  in  2,000) ; 
and  after  it  is  finished  and  the  wound  adjusted  with  sutures  the  surface  of 
the  stump  and  the  pharynx  behind  it  are  covered  over  completely  with  a 
sponge  soaked  with  carbolic  acid.  The  dressings  are  changed  twice  a  day, 
advantage  being  taken  of  the  opportunity  to  pass  an  cesopliageal  tube  and 
feed  the  patient ;  for  the  rest  nutrient  enemata  are  used.  The  operation  is 
undoubtedly  more  extensive  than  the  others,  but  it  is  believed  that  this  is 
amply  compensated  for  by  the  thoroughness  with  which  the  whole  of  the 
affected  tissues  is  removed  and  the  way  in  which  the  risk  of  septic  inflam- 
mation and  pulmonary  complications  is  avoided.  Kocher  himself  has 
been  very  successful  as  regards  immediate  mortahty,  but  the  operation  does 
not  seem  to  have  been  performed  by  other  surgeons  to  any  great  extent. 

The  after-treatment  of  these  cases  requires  even  more  than  ordinary 
care.  Every  endeavour  must  be  used  to  prevent  putrefaction,  which,  owing 
to  the  temperature,  moisture,  and  alkaline  reaction,  is  very  prone  to  follow ; 
the  patient's  strength  must  be  husbanded  and  maintained  in  every  way  ; 
and  precautions  taken  to  prevent  food  or  the  discharge  from  the  wound 
entering  the  lungs.  With  this  in  view,  Kocher  fills  the  entire  cavity,  from 
the  edge  of  the  wound  back  into  the  mouth  and  pharynx,  with  a  sponge 
soaked  in  carbolic  acid  solution,  shutting  oft'  the  nasopharyngeal  cavity  on 
the  one  hand  and  the  larynx  and  pharynx  on  the  other.  The  same  object 
may,  however,  be  achieved  much  more  satisfactorily  by  means  of  a  plan 
recommended  by  Barker.  The  whole  wound  is  carefully  cleansed,  dried, 
and  dusted  with  iodoform,  and  the  two  ends  of  the  incision  sutured.  In 
the  middle  a  piece  of  rubber  tubing  is  adjusted,  long  enough  to  reach  well 
down  into  the  oesophagus  ;  and  all  the  space  aroimd  is  carefully  packed  with 
antiseptic  wool.  This  can  be  left  untouched  for  days,  the  patient  being 
easily  fed  by  means  of  a  funnel  as  often  as  may  be  required. 

The  ordinary  practice,  when  the  tongue  is  removed  through  the  mouth, 
is  either  to  wash  the  cavity  out  at  frequent  intervals  with  a  dilute  antiseptic, 
or  to  keep  the  surface  of  the  wound  as  dry  as  possible  by  means  of  iodoform. 
Drainage  is  not  very  successful ;  a  large  tube  may  be  passed  through  the 
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floor  of  the  mouth  and  fixed  at  tlie  proper  level,  but  it  is  of  little  use  except 
to  secure  a  thorough  flow  of  the  antiseptic  across  the  surface  of  the  wound. 
If  the  first  method  is  preferred  it  is  a  wise  precaution  to  make  the  patient 
practise  washing  out  the  mouth  beforehand,  as  there  is  sure  to  be  a  certain 
amount  of  awkwardness  at  first.  Immediately  after  the  operation  the  surface 
of  the  wound  is  brushed  over  with  chloride  of  zinc,  or  better,  with  Whitehead's 
varnish  (Friar's  balsam,  in  which  a  saturated  solution  of  iodoform  in  ether  has 
been  substituted  for  rectified  spirit),  and  as  soon  as  the  effects  of  the  anaesthetic 
have  thoroughly  passed  off  and  the  patient  has  rallied,  the  mouth  is  washed 
out  at  frequent  intervals  with  a  dilute  solution  of  carbolic  acid  or  perman- 
ganate of  potash,  the  head  being  held  on  one  side  so  that  none  of  the  dis- 
charge is  swallowed.  In  addition,  the  surface  of  the  wound  may  be  brushed 
over  four  or  five  times  a  day  with  a  solution  of  iodoform,  or  the  patient 
may  inhale  eucalyptus  vapour  or  some  other  volatile  antiseptic. 

In  most  cases,  however,  there  is  no  difficulty  in  keeping  the  surface  of 
the  wound  dry.  The  simplest  method  is,  at  the  time  of  the  operation,  to 
fill  the  cavity  with  iodoform  (after  sponging  it  out)  and  rub  it  well  into  the 
surface,  or  to  use  Whitehead's  varnish.  The  more  scientific  plan  is  to 
prepare  some  gauze  with  iodoform  (by  means  of  glycerine  and  colophony 
dissolved  in  alcohol),  cut  it  into  strips,  and  pack  the  whole  cavity  with  these, 
laying  them  flat,  one  upon  the  other,  with  fresh  iodoform  between  until  the 
wound  is  filled.  The  deeper  layers  adhere  to  the  raw  surface,  from  which  they 
cannot  be  separated  until  it  has  begun  to  granulate  ;  the  superficial  ones, 
sodden  with  saliva,  may  be  removed  and  renewed  from  time  to  time.  At 
the  end  of  a  few  days  the  whole  comes  away  of  itself,  leaving  a  heahng 
surface  beneath.  Even  this,  however,  will  not  altogether  prevent  septic 
pneumonia.  Probably,  in  those  whose  tissues  are  healthy  and  wefl- 
nourished,  either  of  these  plans  would  succeed  ;  the  wound  in  the  floor  of  the 
mouth  would  not  slough  to  any  extent  and  the  lungs  would  be  able  to  resist 
infection.  In  those,  on  the  other  hand,  who  are  already  broken  down  by 
exhaustion,  privation,  conscioitsness  of  the  presence  of  cancer,  and  perhaps 
past  intemperance,  it  is  almost  impossible  to  prevent  sloughing. 

The  general  treatment  requires  an  equal'  amount  of  care.  Speaking 
must  be  prohibited ;  all  food  given,  either  by  means  of  a  soft  rubber  tube 
and  funnel  through  the  mouth  (it  is  as  well  that  the  patient  should  have 
practised  this  beforehand),  or  for  the  first  few  days  by  the  rectum ;  stimu- 
lants in  moderation  are  nearly  always  beneficial ;  and  of  course  all  food 
must  be  liquid.  It  is  not  advisable  to  relax  a  single  precaution  until  the 
surface  of  the  wound  has  begun  to  clean.  The  patient  should  be  encouraged 
to  sit  up  in  bed  as  soon  as  he  can,  on  the  second  day  if  possible  ;  but  care 
must  be  taken  to  keep  him  warm  and  to  avoid  anything  of  the  nature  of  a 
draught. 

Opeeations  on  the  Lingual  Nerves 

The  lingual  nerve  may  be  stretched,  divided,  or  resected  to  reheve  the 
pam  and  salivation  in  carcinoma,  and  for  neuralgia  of  the  tongue.  Of  these 
operations,  the  first  has  not  been  performed  a  sufficient  number  of  times  to 
enable  an  opinion  to  be  formed  as  to  its  value  ;  the  second  is  of  undoubted 
service,  but  only  for  a  short  time  :  in  a  month  or  so  sensation  begins  to  re- 
turn, and  pain  with  it  ;  the  third  is  more  hopeful. 

The  patient  is  placed  under  an  anaesthetic,  and  the  tongue  forcibly  pulled 
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out  of  the  mouth  with  a  broad  pair  of  tongue-forceps,  towards  the  opposite 
side.  When  this  is  done  the  lingual  nerve  stands  out  beneath  the  mucous 
membrane  as  a  tense  band,  stretching  from  tlie  margin  of  the  internal 
pterygoid  to  the  side  of  the  tongue.  A  sharp-pointed  hook  can  then  be 
placed  beneath  it,  the  tension  on  the  tongue  relaxed,  and  the  mucous 
membrane  over  the  nerve  divided  sufticiently  to  enable  it  to  be  seen  and 
isolated.    The  longer  the  portion  that  is  removed  the  better. 

Section  is  easily  performed  by  what  is  known  as  Moore's  method.  An 
incision  about  three-quarters  of  an  inch  in  length  is  made  through  the 
mucous  membrane  in  a  line  from  the  last  molar  tooth  to  the  angle  of  the 
jaw.  The  finger  is  passed  down  to  the  bulging  alveolar  border  to  act  as  a 
guide ;  a  curved  bistoury  is  used  so  as  to  get  in  under  the  projection  ;  and 
everything  is  divided  down  to  the  bone. 


DISEASES  OF  THE  TONSILS 

The  tonsils  lie  between  the  pillars  of  the  fauces  covered  with  mucous 
membrane.  Immediately  outside  is  the  superior  constrictor  of  the  pharynx, 
by  which  they  are  separated  from  the  internal  carotid  and  ascending  pharyn- 
geal arteries.  Of  these  the  former  lies  about  half  an  inch  behind  and  to 
the  outer  side  ;  but,  if  it  is  thrown  into  curves,  it  may  approach  nearer. 
The  latter  appears  insignificant ;  but,  if  wounded,  the  lux-morrhage  is  scarcely 
less  serious. 

Inflammation 

(a)  Sim,2)le  catarrhal  or  erytlicniatous  tonsillitis  sometimes  occurs  by 
itself,  caused  by  fatigue  or  exposure  to  cold  and  wet ;  but  nmcli  more  often 
it  is  merely  part,  and  the  most  insignificant  part,  of  a  general  disorder,  such 
as  acute  rheumatic  fever,  scarlatina,  or  septicemia  induced  by  the  inhalation 
of  foul  air  or  sewer  gas.  The  symptoms  under  these  circumstances  naturally 
present  no  sort  of  relation  to  the  afi'ection  of  the  throat ;  there  may  be  a 
rigor  with  very  high  temperature  as  in  scarlatina,  or,  on  the  other  hand,  the 
most  profound  depression,  so  as  to  suggest  typhoid,  as  in  poisoning  by  foul 
lir ;  nor  is  there  anything  in  the  throat  itself  by  which  one  condition  can  be 
liagnosed  from  the  other.  The  surface  is  reddened  ;  there  is  a  slight  amount 
3f  swelling  involving  the  soft  palate  and  fauces  as  well  as  the  tonsil ;  the 
throat  feels  hot  and  dry  ;  often  there  is  a  tickling  or  aching  sensation  in  the 
3ar ;  hearing  is  impaired  ;  swallowing  painful  ;  and  in  severe  cases  there  is 
tenderness  on  pressure  behind  the  angles  of  the  jaw.  If  the  inflammation 
3ontinues,  the  swelling  becomes  more  and  more  prominent :  white  specks 
■ormed  of  sodden  epithelium  mixed  with  mucus  and  leptothrix  filaments 
nake  their  appearance  in  the  depressions  of  the  gland,  and  the  follicles 
ihemselves  become  involved. 

{b)  Follicular  tonsillitis  may  be  acute  from  the  beginning,  when  for 
'xample,  it  results  from  catarrhal  inflammation ;  but  more  frequently  it  is 
;hronic  and  persistent,  varied  every  now  and  then  by  acute  or  subacute 
ittacks.  The  swelling  involves  the  gland  only  ;  the  mucous  membrane 
iround  is  but  slightly  atfected  ;  the  surface  is  very  uneven  ;  all  the  crypts  and 
lepressions  are  filled  with  drops  of  muco-pus,  and  when  these  are  detached 
)r  squeezed  out  funnel-shaped  ulcers  are  left.    The  readiness  with  which 
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inflammation  breaks  out  and  the  persistent  tendency  to  sore-throat  in  those 
who  suffer  from  this  condition  may  be  traced  to  the  presence  of  these  foul 
decomposing  masses  of  epitheHal  debris,  mucus,  fragments  of  food,  and 
leptothrix  filaments.  Each  one  acts  as  a  source  of  infection  for  all  the 
structures  around,  giving  rise  to  an  acute  attack  if,  from  any  cause,  there 
is  the  least  hyperemia  or  abrasion  of  the  epithelium. 

(c)  Hypertrophy  of  the  tonsils. —  Chronic  enlargement  of  the  tonsils  is 
especially  prone  to  occur  in  children,  owing  in  part  to  the  much  greater 
activity  of  the  lymphatic  tissue  in  the  early  years  of  life,  and  in  many  cases 
is  associated  with  a  similar  enlargement  of  the  submaxillai'y  glands.  Practi- 
cally, it  is  the  outcome  of  constant  irritation,  not  sufficiently  severe  to  cause 
either  catarrhal  or  follicular  inflammation,  though  these  are  often  present  as 
complications,  and  it  affects  especially  the  adenoid  tissue.  It  is  always 
bilateral,  though  very  often  one  is  considerably  larger  than  the  other. 

If  the  tonsils  are  not  inflamed,  the  surface  is  pale  and  smooth,  or  reticu- 
lated, from  the  widely  stretched  orifices  of  the  crypts,  which  are  much  more 
shallow  than  natural  ;  but  often  they  are  reddened,  congested,  and,  if  there  is 
any  inflammation  of  the  follicles,  dotted  all  over  with  yellowish -white  patches, 
each  of  which  is  surrounded  by  a  brighter  ring.  There  is  little  or  no  pain, 
unless  the  inflammation  is  acute,  and  no  fever ;  but  the  voice  is  altered, 
assuming  a  nasal  tone  ;  respiration  is  interfered  with,  so  that,  particularly  in 
rickety  children,  the  chest  falls  in  and  becomes  pigeon-breasted  ;  hearing  is 
impaired  ;  the  child  is  compelled  to  breathe  through  its  mouth,  and  snores 
at  night ;  the  aspect  becomes  stupid  and  vacant ;  active  exercise  is  rendered 
difficult ;  the  blood  is  imperfectly  aerated,  and  the  general  nutrition  is 
seriously  aftected.  Very  often  attacks  of  subacute  or  follicular  tonsilhtis 
occur  as  well,  this  condition  apparently  acting  as  a  predisposing  cause ;  and 
then  the  enlargement  may  become  serious,  and  cause  attacks  of  very 
alarming  suftbcating  spasm  at  night. 

(d)  Acute  supp)'urative  tonsillitis,  or  quinsy,  either  commences  in  the 
tonsil  itself,  when,  as  a  rule,  there  are  a  number  of  small  abscesses  side  by 
side,  and  the  symptoms  are  not  of  the  most  severe  type,  or  in  the  cellular 
tissue  around  the  gland.  It  appears  to  be  due  to  the  same  causes  as  follicular 
and  erythematous  tonsillitis,  acting  with  greater  intensity,  or  affecting  those 
who  are  broken  down  in  health  by  over-work  or  other  troubles.  The  peri- 
glandular form  is  practically  confined  to  adult  life,  and  has  a  marked 
tendency  to  return  at  distant  intervals.  Sometimes  it  affects  the  retro- 
pharyngeal tissue  rather  than  the  neighbourhood  of  the  tonsil  itself,  and  it 
is  distinguished  by  the  way  in  which  the  tonsil  is  concealed  from  view ;  the 
arch  of  the  palate  is  enormously  swollen  ;  the  mucous  membrane  covering 
the  anterior  pillar  of  the  fauces  and  the  side  of  the  tongue  and  mouth  is  a 
dusky  red  ;  the  glands  under  the  jaw  are  enlarged,  and,  in  the  worst  cases, 
the  loose  cellular  tissue  that  extends  between  the  jaws  and  fills  up  the  side 
of  the  neck  and  the  floor  of  the  mouth  is  involved  as  well,  so  that  a  huge 
swelling  forms  all  over  that  side  of  the  face,  and  the  teeth  cannot  be 
separated  from  each  other  even  to  allow  the  tip  of  the  tongue  to  protrude. 
Fortunately,  this  very  severe  form  seldom  affects  the  two  sides  at  the  same 
time,  and  suppuration  rarely  occurs  in  both.  The  onset  is  sudden,  with  a 
succession  of  severe  chills,  and  the  temperature  may  rise  to  103°  or  104°  F. 
From  the  first  there  is  unusual  depression  and  anxiety  ;  the  pain  is  very 
■severe,  especially  in  the  ear,  but  radiating  all  over  the  face  ;  salivation  is 
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often  profuse,  and  there  is  a  constant  secretion  of  viscid  mucus  at  the  back 
of  the  throat,  causing  great  distress  by  exciting  reflex  movements  of  deghi- 
tition.  Breathing  is  difficult,  swallowing  almost  impossible ;  the  jaws  are 
rigidly  fixed,  partly  from  the  pain,  partly  owing  to  reflex  muscular  con- 
traction;  and,  as  pus  begins  to  form,  the  throbbing  becomes  almost 
unbearable.  In  the  slighter  cases — those  which  affect  the  tonsil  itself — a 
number  of  minute  abscesses  are  usually  present,  and  break  one  by  one  into 
the  interior  of  the  mouth  ;  in  the  more  severe  ones,  when  there  is  acute 
periglandular  inflammation,  the  pus  may  burst  in  the  same  direction  at  the 
end  of  the  fifth  or  sixth  day,  giving  great  and  immediate  relief;  or  it  may 
work  its  way  into  the  soft  palate,  or  even  sometimes  down  into  the  neck, 
before  it  can  be  evacuated.  Even  when  the  attack  has  been  of  short 
duration  it  always  leaves  a  condition  of  serious  debility. 

Treatment. — The  constitutional  treatment  of  acute  tonsillitis  depends 
naturally  upon  the  disorder  with  which  it  is  associated.  If  none  can  be 
found,  all  that  can  be  done  is  to  meet  the  symptoms  as  they  arise,  giving 
quinine,  salicylate  of  soda,  or  antipyrin  when  the  temperature  is  high  ;  and 
tonics,  and  especially  iron,  after  the  acute  stage  has  subsided.  Chronic 
hypertrophy,  on  the  other  hand,  is  nearly  always  associated  with  that 
peculiar  susceptibility  to  inflammation  which  finds  its  highest  development 
in  what  is  known  as  scrofula,  and  must  be  met  from  the  first  with  tonics, 
iron,  cod-liver  oil,  good  food,  and  sea  air. 

The  local  treatment  must  be  guided  by  the  severity  of  the  attack.  In 
the  milder  forms  which  are  frequently  associated  with  a  relaxed  condition  of 
the  mucous  membrane  of  the  palate  and  uvula,  astringent  gargles  (of  alum, 
bichloride  of  mercury  with  decoction  of  cinchona,  &c.)  are  sufticient.  In 
more  severe  cases,  in  which  there  are  numerous  points  of  follicular  'inflam- 
mation, the  accumulated  debris  may  be  removed  by  washing  out  the  mouth 
with  hot  salt  and  water,  and  then  the  surface  thoroughly  brushed  with 
nitrate  of  silver  (gr.  xx.  ad  5]'),  glycerine  and  tannic  acid,  or  glycerine  and 
perchloride  of  iron.  Much  of  the  discomfort  of  this  proceeding  may  be 
removed  by  using  a  solution  of  cocaine  first ;  but  even  then  in  children  it  is 
often  a  matter  of  great  diificulty.  Sometimes  a  hand  spray  may  be  used,  or 
creasote  vapour  inhaled  from  hot  water,  but  these  remedies  are  chiefly 
beneficial  from  a  preventive  point  of  view. 

In  chronic  hypertrophy,  when  there  is  a  mass  projecting  inwards  behind 
the  anterior  pillar  of  the  fauces,  nothing  but  excision  is  of  any  avail ;  and 
the  same  treatment  should  be  recommended  for  those  cases  of  foUicular 
tonsilhtis  in  which  the  patient  is  constantly  suft'ering  from  recurrent  attacks, 
occasioned  by  the  retention  of  the  decomposing  discharge  on  the  surface  of 
the  gland.  Moreover,  it  seems  probable  that  tonsils  afiected  in  this  way  are 
more  prone  to  be  attacked  by  diphtheria  than  others,  the  membrane  begin- 
ning in  the  crypts  and  growing  out  from  them  over  the  epithelial  surface  ; 
and  this  alone  would  be  a  most  efticient  reason. 

As  an  alternative  the  application  of  the  galvano-cautery  is  sometimes 
made  use  of.  The  throat  must  be  thoroughly  pencilled  with  cocaine,  and 
the  burner  applied  while  cold  to  the  surface  of  the  gland  ;  the  current  is 
then  turned  on  and  a  sufficient  amount  of  tissue  destroyed  to  make  sure  of 
a  smooth  dense  cicatrix  when  the  wound  heals.  The  pain  is  said  to  be 
slight,  and  to  be  relieved  by  sucking  small  fragments  of  ice  for  an  hour  or 
two  afterwards. 
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Acute  phlegmonous  inflammation  requires  more  vigorous  measures.  An 
attempt  may  be  made  to  cut  the  attack  short  at  its  onset  by  giving  aconite 
(ny  every  half-hour)  until  there  is  a  distinct  effect  upon  the  pulse ;  but  it 
rarely  succeeds.  The  bowels  should  be  opened  freely,  while  the  patient  can 
still  swallow  without  much  difficulty  ;  ice  placed  around  the  neck,  small 
fragments  kept  in  the  mouth  ;  the  patient  induced  to  take  as  much  liquid 
food  as  he  can  ;  and  the  surface  of  the  swelling  explored  with  the  finger, 
cocaine  being  used  freely  both  to  relieve  the  pain,  so  that  the  patient  may 
be  able  to  open  his  mouth,  and  to  prevent  the  spasmodic  contraction  of  the 
muscles  of  deglutition,  produced  by  touching  the  surface.  If  any  spot  can 
be  found  that  is  softer  or  more  yielding  than  the  rest,  a  puncture  should 
be  made  in  it  with  a  bistoury,  the  blade  of  which  is  protected  up  to  within 
an  inch  of  the  point  by  means  of  strapping  wrapped  round  it.  The  tongue 
must  be  held  down  out  of  the  way  ;  the  edge  of  the  blade  must  point  up- 
wards and  inwards,  and  the  puncture  made  just  through  the  margin  of  the 

^,   anterior  pillar  (which  is  forced  prominently 

[       "n^  into  the  mouth),  perfectly  straight  from 

\  \  before  backwards. 

Excision  of  the  tonsil  may  be  performed 
with  a  bistoury,  but  it  is  much  more  satis- 
factory  to  employ  a  tonsillotome  or  guil- 
lotine.   The  simplest  consists  merely  of  a 
""v^    \  ring  to  slip  over  the  projection,  with,  on 


Fig.  1326. — Tonsillotome. 

its  inner  margin,  a  groove  carrying  a  blade. 
Both  ring  and  blade  are  on  the  same  handle, 
one  gliding  on  the  other.  A  more  compli- 
cated one  carries  a  forked  spear  as  well : 
this,  by  means  of  a  spring,  transfixes  the 
growth  and  draws  it  slightly  inwards  to- 
wards the  middle  line,  making  it  secure, 
and  ensuring  sufficient  being  taken  away. 
The  assistant  stands  behind  the  patient, 
holding  the  head  so  that  the  light  falls  into  the  mouth,  and  pressing 
with  his  fingers  just  behind  the  angles  of  the  jaws  in  order  to  steady  the 
tonsils.  An  anfpsthetic  may  be  used,  but  even  in  children  cocaine  is  sufficient. 
The  operator  stands  in  front,  and  it  is  of  great  advantage  to  him  if  he  can 
use  his  two  hands  equally  well.  As  much  of  the  growth  as  projects  beyond 
the  pillar  of  the  fauces  should  be  removed,  for  although  the  cicatrix  contracts 
to  some  shght  degree,  it  really  produces  very  little  effect  if  the  gland  contains 
much  soft  adenoid  tissue.  When,  owing  to  the  frequency  of  foUicular  in- 
flammation, it  is  denser  and  more  fibrous,  there  is  less  probabihty  of  the 
growth  recommencing.  Both  tonsils  should,  if  they  require  it,  be  removed 
at  the  same  sitting  ;  the  pain  and  inconvenience  are  not  materially  greater 
than  when  one  is  taken  away,  and  the  cure  is  effected  in  half  the  time. 
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Hemorrhage  that  does  not  stop  on  the  application  of  ice  is  very  rare. 
If  capillary  oozing  continues  to  any  serious  extent,  perchloride  of  iron  or 
some  other  styptic  must  be  employed.  It  has,  however,  been  necessary  to 
tie  the  common  carotid. 

In  addition  to  these  the  tonsil  is  liable  to  be  attacked  by  various  forms 
of  specific  inflammation.  Diphtheria,  for  example,  not  unfrequently  begins 
upon  the  tonsil,  starting  from  an  apparently  simple  attack  of  follicular 
tonsillitis  and  spreading  thence  to  the  mucous  membranes  around.  Scar- 
latinal ulceration  may  occur,  and  open  up  the  internal  carotid  by  the  sloughing 
it  causes.  The  same  thing  may  happen  in  severe  cases  of  blood-poisoning, 
such  as  result  from  the  inhalation  of  sewer  gas.  Sjiphilis  very  often  attacks 
them  ;  there  are  very  few  cases  of  primary  chancre,  it  is  true,  but  a  peculiar 
circular  and  sometimes  punehed-out  ulcer  is  nearly  invariable  in  the  early 
secondary  stage,  and  very  extensive  ulceration  may  occur  at  a  later  period, 
destroying  the  soft  palate  and  the  pillars  of  the  fauces,  and  dragging  the 
base  of  the  tongue  backwards  by  the  cicatrisation  it  entails.  Tubercular 
iliscase  is  more  rare,  and  in  the  earlier  stages  is  difficult  of  diagnosis  ;  later, 
when  the  ulceration  becomes  general,  it  is  scarcely  possible  to  tell  in  what 
part  the  disease  began. 

Tonsillar  calculi  are  not  uncommon,  caused  in  all  probability  by  the 
gradual  inspissation  of  the  masses  of  muco-pus  that  are  found  buried  in  some 
of  the  follicles.  In  composition  they  resemble  the  tartar  that  collects  upon 
the  teeth,  and  they  may  reach  the  size  of  a  pea  or  small  bean. 

The  only  tumours  that  occur  with  any  frequency  are  epithelioma  and 
lymphosarcoma,  and  even  they  are  not  common.  The  former  is  nearly 
always  secondary,  originating  in  the  structures  near  and  gradually  extending 
into  it ;  the  latter  is  primary,  but  very  little  can  be  done  for  either. 
Sarcomatous  growths  have  been  shelled  out  after  ligature  of  the  carotid, 
with  success  so  far  as  the  immediate  result  of  the  operation  was  concerned  ; 
but  very  rapid  recurrence  took  place  in  all. 
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Inflammation 

The  parotid  suffers  the  most  often  of  the  three  :  the  sublingual  the  least. 

Acute  parotitis  is  well  known  from  its  occurrence  in  coimection  with 
mumps.  It  may,  however,  be  caused  in  many  other  ways.  In  some 
epidemics  of  typhoid  fever,  for  example,  it  is  fairly  common  :  in  others  it  is 
very  rare.  In  pyaemia  it  is  often  met  with  ;  not  unfrequently,  even  when 
there  is  no  suspicion  of  this,  it  follows  operations  on  the  abdominal  viscera ; 
and  occasionally  it  is  due  to  ptyalism,  the  passage  of  foreign  bodies  up  the 
duct,  syphilis,  tubercle,  and  other  disorders. 

In  mumps  suppuration  is  rare.  The  gland  on  one  side  suddenly  becomes 
tense  and  swollen,  assuming  a  characteristic  shape,  and  causing  very  severe 
pain,  especially  when  an  attempt  is  made  to  open  the  mouth  ;  and  then, 
when  it  is  beginning  to  subside,  the  opposite  one  usually  behaves  in  the 
same  way.  Sometimes  the  submaxillary  gland  is  affected,  together  with 
or  independently  of  the  parotid.  Metastatic  inflammation  of  the  testicle  is 
not  by  any  means  uncommon,  and  is  of  some  importance,  as  it  may  end  in 
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atrophy.  The  ovaries  and  the  meninges  of  the  brain  are  also  stated  to  be 
occasionally  attacked,  but  this  is  much  more  rare.  In  the  other  varieties  of 
parotitis,  suppuration  is  of  frequent  occvn'rence  and  is  often  attended  with 
high  fever,  owing  to  the  tension  of  the  fascia  that  surrounds  the  gland. 
The  pus  has  been  known  to  work  its  way  into  the  ear  and  discharge  through 
the  external  auditory  meatus  ;  to  descend  under  the  deep  fascia  of  the  neck ; 
and  even  to  track  upwards  along  the  course  of  the  nerves  into  the  base  of 
the  skull  and  set  up  acute  suppurative  meningitis. 

In  front  of  the  ear  over  the  parotid  there  is  a  small  group  of  lymphatic 
glands  which  occasionally  enlarge  and  become  inflamed,  and  there  are 
others  in  the  interior  as  well ;  but  the  shape  of  the  swelling  is  so  different 
that  there  is  very  little  risk  of  their  being  mistaken. 

The  treatment  presents  nothing  special.  Suppuration  is  hard  to  detect 
until  the  collection  has  attained  a  considerable  size,  owing  to  the  dense 
fascia  over  the  gland ;  but  sometimes  it  is  indicated  by  local  oedema  or  by 
the  presence  of  one  especially  tender  spot.  A  grooved  needle  should  be 
used  for  exploration,  and  if  any  pus  is  found  the  abscess  should  be  opened 
after  Hilton 's_method,  as  it  is  impossible  to  say,  under  such  conditions,  in 
what  direction  the  very  important  structures  that  lie  in  the  gland  are 
displaced. 

Salivary  Calculi 

Calculi,  composed  of  phosphate  and  carbonate  of  lime  with  magnesia 
and  a  proportion  of  animtil  matter,  are  sometimes  met  with  in  the  duct  of 
the  submaxillary  gland,  and  much  more  rarely  in  that 
of  the  parotid.  The  usual  size  is  about  that  of  a  date- 
stone  ;  small  ones  are  passed  occasionally,  and  very 
large  ones,  the  size  of  a  pigeon's  egg,  have  been  re- 
corded. In  most  cases  they  do  not  give  rise  to 
symptoms  of  any  kind  unless  the  duct  is  blocked: 
then  the  gland  enlarges  and  becomes  distended  until  it 
is  able  to  overcome  the  resistance  in  front  and  relieve 
itself  for  the  time.  Occasionally,  however,  they  cause 
considerable  inflammation  and  lead  to  the  formation 
^    ^  of  a  mass  of  dense  inflammatory  deposit  extending 

otIus^  "^^el^ghhlg  *"  48  through  the  whole  sub-maxillary  region.  The  nature 
gi'aius.  of  the  trouble  is  usually  detected  at  once  by  examin- 

ation with  one  finger  in  the  mouth  and  another  under 
the  chin,  or  by  passing  a  probe  down  the  duct.  A  free  incision  should  be 
made  through  the  mucous  membrane  so  as  to  release  it  without  breaking 
it  ;  if  this  occurs  the  removal  of  all  the  fragments  is  sometimes  very 
tedious. 

TUMOUKS 

The  parotid  gland  is  occasionally  the  seat  of  a  peculiar  variety  of  new 
growth,  distinguished  from  all  other  as  a  parotid  glandtdar  tumour.  Some- 
times a  similar  growth  is  met  with  in  connection  with  the  submaxillary.  It 
consists  of  fibrous,  mucous,  cartilaoinous,  and  "landular  tissue  combined  in 
varymg  proportions,  and  forms  a  firm  elastic  mass  of  an  irregularly  lobulated 
shape.  Usually  it  is  enveloped  in  a  dense  capsule  and  buried  in  the  sub- 
stance of  the  gland.    Occasionally  it  is  detached,  lying  on  it,  but  in  all 
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Fig.  a2S. 


H 

-Submaxillary  tumour. 


probability  developed  in  connection  with  it.    It  has  been  suggested  that  the 
presence  of  cartilage  may  be  accounted  for  by  the  persistence  of  some  portion 
of  the  branchial  arches,  the  first  in  the  case  of 
the  parotid,  the  second  for  the  submaxillary. 

Parotid  tumours  of  this  description  are  usu- 
ally met  with  in  young  adults,  and  increase  so 
slowly  that  little  attention  is  paid  to  them. 
As  age  advances,  however,  they  are  liable  to 
change  their  characters  suddenly  and  develop 
mto  rapidly  growing  adeno-sarcomata ;  and 
sometimes  they  assume  this  character  from  the 
first,  masses  of  vascular  gland-tissue  developmg 
m  some  parts  and  soft  sarcomatous  growth  in 
others. 

When  this  occurs  the  tumour  becomes 
painful  and  tender  ;  the  skin  grows  thin ;  the 
surface  is  reddened  with  dilated  veins  ;  and  all 
the  tissues  near  become  involved.    In  a  little 

while  ulceration  follows  ;  the  covering  breaks  down  ;  gigantic  fungathig 
masses  that  bleed  at  the  slighest  touch  protrude  through  the  opening  ; 
hjemorrhage  sets  in  ;  and  partly  from  this,  partly  from  septic  absorption 
and  exhaustion,  the  result  not  unfrequently  proves  fatal  within  a  few 
months. 

Other  tumours  are  seldom  met  with.  Cysts  may  form  either  inde- 
pendently or  in  connection  with  other  tumours,  but  they  rarely  attain  any 
size.  Mucous  cysts  are  met  with  in  the  submaxillary,  but  probably  not  in 
the  parotid.  Lymphatic  growths  are  occasionally  found,  and  a  few  instances 
of  fibromata  and  sarcomata  are  on  record.  It  is  questionable  whether  the 
cases  of  cancer  were  not  really  adeno-sarcomata,  as  the  sarcomatous  tissue 
IS  very  unevenly  distributed. 

The  only  treatment  is  excision,  but  to  be  successful  it  must  be  done 
while  the  growth  is  small.  The  incision  should  lie  over  the  posterior  border 
of  the  gland ;  if  necessary  a  second  may  run  forwards  from  this  at  right 
angles  to  it.  If  the  capsule  is  opened  freely  the  tumour  can  sometimes  be 
shelled  out ;  but  if  it  has  deep  connections,  running,  for  example,  down  to  the 
styloid  process  or  behind  the  ramus  of  the  jaw,  or  if  the  facial  nerve,  instead 
of  lying  beneath  it,  runs  through  it,  the  operation  beconres  exceedingly 
difficult.  It  is  advisable  if  possible  to  keep  inside  the  capsule ;  and  if  the 
facial  nerve  runs  into  the  tumour  an  attempt  must  be  made  to  dissect  out 
the  chief  branches,  but  the  result  is  rarely  satisfactory.  Facial  paralysis 
urvariably  results  if  any  traction  is  put  upon  the  nerve  in  separating  the 
tumour  from  it ;  but  fortunately,  unless  the  fibres  are  too  much  bruised,  or 
are  cut  away  to  such  an  extent  that  the  ends  cannot  be  brought  together,  the 
muscles  usually  regain  sufficient  power  to  prevent  conspicuous  deformity, 
[n  cases  of  accidental  division  the  ends  should  of  course  be  sutured  at  once. 

Excision  of  the  parotid  has  been  performed,  but  never  vvith  sufficient 
success  to  justify  repetition. 


3  N 
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CHAPTER  XIII 

DISEASES  OF  THE  EAR  AND  LARYNX 
By  T.  M.tRK  Ho\'ELL 

Section  I. — Diseases  op  the  Eae 

Examination  of  the  Ear 

To  ensure  this  being  carried  out  thoroughly,  it  is  well  to  adopt  a  definite 
order  for  employing  the  various  tests  to  the  patient's  hearing  and  for  inspecting 
the  ear  and  other  parts.  This  is  best  done  by  grouping  the  methods  of 
examination  which  require  light  and  those  for  which  it  is  unnecessary. 

Any  zvatcli  may  be  used  as  a  test  for  hearing,  provided  the  distance  has 
been  ascertained  at  which  its  tick  can  be  heard  by  a  normal  ear.  This  dis- 
tance is  recorded  as  a  denominator,  and  the  patient's  hearing  power  is  the 
numerator.  Thus,  using  a  watch  which  can  be  heard  at  six  feet  to  test  a 
patient  who  hears  it  at  30  inches  with  the  right  ear  and  20  inches  with  the 
left,  the  result  would  be  recorded  :  right  f  |,  left  ff . 

A  vibrating  tuning-fork  when  placed  on  the  vertex  of  the  skull  in  the 
middle  line  should  be  heard  equally  in  both  ears,  and  when  one  meatus  is 
closed  with  a  finger  the  sound  should  be  louder  on  that  side,  on  account  of  the 
vibrations  being  confined  and  consequently  to  some  extent  thrown  back  upon  j 
the  labyrinth.    If  therefore  a  patient  hears  a  tuning-fork,  applied  as  above  j 
mentioned,  louder  in  the  ear  in  which  the  hearing  is  impaired,  it  may  be  in-  i 
ferred  that  the  conducting  apparatus  is  at  fault,  and  if  it  is  not  heard  as  well  j 
as  in  the  other  ear  that  the  labyrinth  or  auditory  nerve  is  affected.  ' 

Malingering  may  be  detected  sometimes  by  using  the  tuning-fork  in  this : 
way,  the  impostor  thinking  that  he  ought  not  to  hear  so  well  with  the  ear  ;( 
closed.  ■ 

The  extent  to  which  the  labyiinth  or  auditory  nerve  is  impaired  may  be; 
roughly  gauged  by  placing  the  tuning-fork  over  the  mastoid  process  of  the 
affected  side  and  noting  the  number  of  seconds  that  the  vibrations  can  bei 
heard  by  the  surgeon  when  the  fork  is  applied  to  his  own  head  after  the  i 
patient  has  ceased  to  hear  them. 

The  auscultation-tube  is  a  piece  of  rubber  tubing  about  thirty  inches  long, 
having  at  each  end  a  hollow  piece  of  ivory  or  vulcanite  to  fit  the  meatus.i 
To  distinguish  the  end  used  for  patients,  one  ear-piece  may  be  made  of  ivory, 
the  other  of  vulcanite.  I 

By  placing  one  end  in  the  patient's  ear  and  the  other  in  one's  own  the, 
condition  of  the  Eustachian  tube  can  be  ascertained  whilst  the  tympanum  ii' 
being  ii.flated,  by  Valsalva's  or  Politzer's  method  or  by  means  of  a  Eustachiar 
catheter.  Thus,  if  there  is  moist  mucus  in  the  tube  or  tympanum  a  bub  : 
bling  sound  is  heard,  or  whistling  if  the  calibre  of  the  tube  is  narrowed; 
In  cases  in  which  the  membrana  tympani  is  perforated  the  injected  air  car,  J 
be  felt  by  the  surgeon  striking  against  his  own  membrane.  j| 
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Valsalva  s  method  of  inflatino-  fli^  + 

by  a  finger  and  thumb.    I,  eat  t    V  impressed 

>J  a  feeling  of  f„,„e,,  and  m^^^^  ItLf °'  ^"""'"""^ 

nouttSd  altwhil^ttt'^S^^^^ 

through  one  no.t     whi    tife  „  ?r"*'"1'°""""^ 
tamb  to  prevent  the  air  eseapii^!  iVSrSjed'i.:  thT  °' 

...m.W  to  that  caused  by  Valsalva's  infl.Cl   \l  .  ,ari Ld' 

Instead  of  swallowing  water,  the  naso-pharynx  may  be  shut 

off  by  the  patient 
wliistling  or  utter- 
ing a  guttural 
.sound,  such  as 
'  Inick.'  In  chil- 
dren it  is  unneces- 

FiG  -on    ,„   ,    .  sai'y.  as  the  Eus- 

F:o..29.-Alle„-.sau-pad.  ^        tachian     tube,  is 

^  Eustachian  catheter  qbnnl,!       i  patent, 
ost  convenient  to  use  onl  wiS    d      !  "'T  ^^^^^^'^  1°"-  is 

^te  surgeon  should  staiS  It  tl    "'1'' '5 Whilst  introducing 

lightly  between,  tt  thunib  a  ^'^^"^'^^ 
^"^•ved  end  pointinrdo™,,"     n.dex  finger  of  his  right  hand,  the  beak 

downwards,  and  allow  it  to  slip  through  the  nostril 


^drlwn  tTf  a^indfr,?'^  °f  naso-pharynx.  It  should  then  be 
'ards,  when  it  Jl  u  %  ""^^^^^^■'^^       sometimes  slightly 

^«  the  dln'ensi:'   of  Z   '"^  ''''  ^^^^^ 

septum,  car  ]  the  nostrils  vary  very  much  owing  to  deviations  of 

1  passes  best  h  fhi  l    t  ^•'''^ °"  °^  ^"""^  "'^  P^^'^^ge.  It 

■ioi- turbinated  cln-ected  horizontally  outwards  beneath  the 

again  a  litt  1  "Tf  ^'^'^  "««tri],  turning  it 

iittie  as  It  goes  through  tlie  choana.  A  catheter  should  always 

3n  2 
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be  passed  with  the  greatest  gentleness,  and,  in  many  instances,  it  is  best  to 
allow  it  to  find  its  own  way.  Should  it  be  impossible  to  reach  the  tube 
through  one  nostril,  the  curve  of  the  instrument  must  be  increased,  and  an 
attempt  made  to  do  so  through  the  other.  If  the  catheter  is  drawn  back- 
wards by  muscular  contraction,  when  the  beak  is  turned  outwards  in  the 
nasopharynx,  it  is  an  indication  that  it  is  behind  the  posterior  lip  of  the 
Eustachian  orifice.  A  special  catheter  with  a  distinguishing  mark  should 
be  kept  for  syphilitic  cases.  If  a  nostril  is  extremely  sensitive,  it  may  be 
sponged  with  a  four  per  cent,  solution  of  cocaine. 

As  soon  as  the  catheter  is  in  position,  the  little  and  ring  fingers  of  the 
left  hand  should  be  placed  one  on  each  side  of  the  patient's  nose,  the  palm 
of  the  hand  being  downwards  and  forwards,  and  the  outer  end  of  the  instru- 
ment grasped  between  the  thumb  and  index  finger.  By  this  means  the 
catheter  is  firmly  held,  and  the  hand  at  the  same  time  well  supported 
against  the  patient's  face.  The  nozzle  of  the  air-bag  should  now  be  intro- 
duced, and  the  thumb  and  index  finger  of  the  left  hand  slipped  forward  to 
hold  it  in  place.  Air  is  then  forced  into  the  tympanum  by  compressing 
the  air-bag.  Many.aurists  prefer  a  modification  of  Politzer's  bag,  having 
a  piece  of  tubing  between  the  air  reservoir  and  the  nozzle,  which  prevents 

the  movement  of  the  bag  being 
communicated  to  the  catheter. 

For  examining  the  mem- 
hrana  tympani,  two  kinds  of 
speculum  are  used,  one  con- 
sisting simply  of  a  funnel  of 
metal  or  vulcanite,  the  other 
(Brunton's)  of  a  metal  funnel 
with  a  lens  at  the  opposite 
end  and  an  aperture  at  the 
side  for  the  admission  of  light. 
For  using  the  former  daylight 
is  sufficient,  but  for  the  latter 
artificial  illumination  is  necessary.  The  focus  for  a  Brunton's  speculum 
should  be  three-quarters  of  an  inch  from  the  end  when  the  centre  of  thej^ 
cap  containing  the  lens  is  level  with  the  larger  extremity  of  the  speculum. 

Before  the  speculum  is  introduced,  any  abnormal  condition  of  the  outer 
part  of  the  ear  should  be  noted,  and  the  auricle  raised  upwards  and  backwards 
ui  order  to  straighten  the  canal. 

A  healthy  membrane  is  of  a  bluish-grey  colour,  and  is  placed  obhquely 
across  the  canal,  its  upper  and  posterior  part  being  more  external  than  the 
lower  and  anterior.  Passing  downwards  and  backwards  and  a  httle  inwards 
nearer  the  anterior  than  the  posterior  edge  of  the  membrane,  is  a  whitisbi 
ndge,  the  handle  of  the  malleus,  and  passing  forwards  and  downwardfi 
trom  its  lower  extremity,  which  is  shghtly  enlarged,  and  situated  just  belo^f 
the  centre  of  the  membrane,  is  a  triangular  glistening  surface  called  the, 
cone  of  light,  having  'its  base  towards  the  periphery.  At  the  upper  part  o; 
the  handle  of  the  malleus  is  a  white  projection,  the  short  process  of  thi; 
malleus,  and  stretching  backwards  and  forwards  from  the  short  process  ^ 
the  edge  of  the  membrane  are  two  slight  ridges,  the  anterior  and  posterior 
lolds  the  latter  being  the  more  clearly  defined.  Above  these  folds  tli, 
membrana  propria  is  absent,  the  part  being  called  Schrapnell's  membrane, 


Fig.  831. — Brunton's  auriscope. 
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Not  infrequently  a  whitish  hne  (showing  the  position  of  the  long  process 
of  the  incus)  is  seen  behind,  internal  and  parallel  to  the  upper  part  of  the 
handle  of  the  malleus.  Occasionally  the  outer  part  of  the  stapes  can  he 
distinguished. 

After  the  position,  colour,  degree  of  transparency,  and  any  abnormal 
condition  of  the  membrane  that  may  exist,  have  been  carefully  noted,  the 
nares,  pharynx,  and  naso-pharynx  should  be  examined. 

Diseases  of  the  Extehnal  Ear 

Anomalous  formations  of  the  auricle  are  sometimes  found  ;  they  are 
generally  associated  with  defects  in  the  meatus  or  the  deeper  parts  of  the  ear. 

Accumulation  of  loax  is  due  either  to  increased  acti^^[ty  of  the  glands,  or 
to  obstacles  interfering  with  the  escape  of  their  secretion.  The  former 
■condition  is  often  associated  with  disorders  of  the  external  and  middle  ear, 
the  latter  may  be  produced  by  exostoses,  or  foreign  bodies,  or  by  the  cerumen 
being  pushed  into  the  meatus  during  attempts  to  cleanse  it. 

The  symptoms  vary  according  to  the  size  and  position  of  the  plug. 
They  are,  generally,  deafness,  often  coming  on  or  increasing  suddenly, 
tinnitus,  giddiness,  and  cough  ;  usually  there  is  no  pain.  The  glistening 
surface  of  the  wax  has  been  mistaken  for  the  membrana  tympani. 

Treatment. — Syringing  with  warm  water  is  generally  sufficient  to  clear 
the  meatus  if  the  stream  is  directed  against  its  floor,  but  should  the  plug  be 
ad  and  near  the  orifice  it  may  be  gently  moved  with  a  spud.  If  the 
syringing  causes  pain,  the  wax  may  be  softened  with  the  following  drops  : — 

Sodffi  bicarb.     .......       gr.  x 

Glycerini  gr.  iij 

Aq.  dist.  ad  5  j 

[f  the  ear  is  tender  a  few  drops  of  liq.  opii  scdativus  may  be  added.  After 
the  wax  has  been  removed  the  meatus  should  be  dried  with  absorbent 
otton-wool  and  a  piece  kept  in  the  meatus  for  some  hours. 

Othematoma,  or  hloocl-tumour  of  the  auricle  may  occur  spontaneously 
3r  be  due  to  injury;  the  former  is  much  more  commonly  found  among 
Jisane  patients,  and  more  often  in  men  than  in  women.  It  appears  as  a 
welling  on  the  outer  surface  of  the  auricle,  produced  by  the  effusion  of 
3lood  beneath  the  perichondrium.  The  size,  outline,  and  tenseness  of  the 
umour  depend  upon  the  amount  ;  its  colour,  on  the  depth. 

Treatment.— If  the  tumour  is  small  and  not  very  tense,  it  may  be  lett 
iO  subside,  or  the  fluid  may  be  evacuated  and  pressure  applied.  Traumatic 
ases  are  sometimes  attended  by  great  disfigurement. 

Fungi  in  the  external  auditory  meatus  are  usually  found  where  there  has 
)reviously  been  disease  of  the  parts,  producing  an  accumulation  of  epidermic 
icales.  There  is  usually  tinnitus,  pain,  and  impairment  of  hearing.  On 
xamining  the  meatus,  the  fungus  is  seen  on  'the  walls  of  the  canal  and 
tten  also  on  the  tympanic  membrane. 

Treatment.— The  ear  should  be  syringed  several  times  a  day  with  a 
varm  solution  of  perchloride  of  mercury  (1  in  1000),  or  hyposulphite  of 
oda  (5  grains  to  %]).  And  then  a  few  drops  of  warm  alcohol  should  be  put 
iito  the  ear.    This  should  be  continued  for  several  days. 

Eczema  of  the  ear  may  be  acute  or  chronic  ;  the  former  is  more  common, 
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and  is  especially  found  in  children  and  women.  The  origin  of  the  affection 
is  often  obscure,  but  may  at  times  be  traced  to  local  sources  of  irritation. 

The  symptoms  of  acute  eczema  have  been  already  described.  The 
meatus  is  not  usually  invaded,  but  when  this  occurs  tinnitus  and  impairment 
of  hearing  are  generally  present.  In  chronic  eczema  the  auricle  is  dry  and 
scurfy,  and  fissures  are  very  liable  to  form  in  the  grooves  and  depressions  ;. 
the  meatus  is  generally  involved.  There  is  no  strict  line  of  demarcation, 
between  the  acute  and  chronic  forms  ;  many  are  best  described  as  subacute. 

Treatment. — The  general  condition  of  the  patient  almost  invariably 
requires  attention.  In  acute  stages  anoint  with  vinolia  or  vaseline  ;  if  there 
is  much  inflammation  lead  lotion  gives  relief,  or  the  part  may  be  painted 
with  a  five  per  cent,  solution  of  cocaine,  and  an  ointment  of  ichthyol  and 
vaseline  (1  to  10)  used.  Crusts  may  be  removed,  after  being  softened  with 
almond  oil,  and  an  ointment  of  zinc  and  boric  acid,  or  salicylic  acid  and 
soap  plaster  (1  to  10),  or  balsam  of  Peru  applied  afterwards.  For  the  scaly 
form  white  precipitate  or  boric  acid  ointment  is  a  good  application.  Avoid 
syrmging  the  ear.    If  necessary,  cleanse  it  with  absorbent  cotton-wool. 

Circumscrihed  or  furuncular  inflammation  of  the  external  meatus  is 
usually  found  in  the  cartilaginous  portion,  and  is  often  associated  with 
deranged  health  ;  it  may  be  due,  however,  to  local  irritation. 

Symptoms. — If  the  deeper  part  is  affected  fever  and  even  delirium  may 
occur,  especially  in  children.  The  pain  often  radiates  over  the  side  of  the  head, 
and  is  increased  by  movement  of  the  jaw  and  by  making  pressure  over  the 
tragus  ;  it  generally  increases  towards  night,  and  continues  with  but  shght 
diminution  until  the  abscess  bursts  or  is  opened.  Deafness,  when  present, 
is  mainly  due  to  the  obstruction.  Tinnitus  may  be  present.  There  is  often 
no  congestion  of  the  meatus,  but  one  or  more  extremely  tender  swellings 
inside.    Recurrence  is  common,  especially  in  weakly  subjects. 

Treatment. — Leeches  may  be  applied  to  the  tragus  ;  plugs  of  gelatine 
containing  i  grain  of  extract  of  opium  inserted  into  the  meatus ;  and  an 
incision  made  into  the  swollen  tissue.  After  the  incision  the  parts  should 
be  painted  with  carbolised  glycerine  or  solution  of  boric  acid.  Hot  poultices 
should  not  be  applied  to  the  auricle.  Opium  should  be  given  internally  to 
reheve  pain,  and  attention  paid  to  the  general  health. 

Dijf use  inflammation  is  much  more  rare  ;  it  may  be  produced  by  irritation 
of  the  canal,  or  by  the  extension  of  inflammation  from  the  middle  ear. 
Various  acute  and  chronic  febrile  disorders  are  sometimes  attended  by  it. 

Symptoms. — The  subjective  symptoms  resemble  those  of  the  circum- 
scribed form,  but  there  is  generally  more  deafness  and  tinnitus.  The 
objective  ones  vary  according  to  the  stage  and  course  of  the  disorder :  the 
skin  is  swollen  and  often  reddened,  and  the  membrana  tympani  dull  and 
hyperfemic.  In  some  cases  there  is  a  copious  formation  of  epithehal  scales 
attended  with  slight  fluid  exudation.    Perforation  may  occur. 

Treatment  is  much  the  same  as  for  the  circumscribed  form  of  inflam- 
mation. ^  In  the  chronic  stage  finely  powdered  boric  acid  should  be  insufflated,, 
and  if  this  fails  a  few  drops  of  a  solution  of  boric  acid  in  rectified  spirit  and 
water  mav  be  poured  into  the  meatus.  If  the  discharge  is  persistent  the 
parts  may  be  painted  with  a  solution  of  nitrate  of  silver,  20  to  30  grains 
to  |j- 

Exostoses  are  generally  multiple  and  sessile,  and  they  vary  in  size  from 
slight  elevations  to  large  rounded  projections.    They  are  often  associated 


DISEASES  OF  THE  MIDDLE  EAR 


919 


with  chronic  catarrh  of  the  middle  ear,  and  are  also  said  to  be  caused  by 
gout,  syphilis,  and  sea-bathing.  They  grow  slowly  and  should  not  be  hiter- 
fered  with  unless  they  close  the  meatus.  They  can  be  removed  with  a 
dental  drill.  Pedunculated  growths  are  sometimes  found  in  cases  of  chronic 
suppuration  ;  they  grow  quickly,  and  are,  as  a  rule,  easily  removed  with  a 
pair  of  forceps. 

Foreign  bodies  in  tlie  external  auditory  meatus. — When  a  patient  is  said 
to  have  a  foreign  body  in  the  ear,  the  first  step  is  to  ascertain  that  the 
statement  is  correct.  In  the  case  of  a  child  no  detailed  examination  should 
be  attempted  until  an  anaesthetic  has  been  administered.  A  foreign  body 
may  remain  for  weeks  and  even  months  in  the  meatus  without  doing  much 
if  any  harm,  while  permanent  injury  may  be  caused  by  improper  attempts 
at  removal.  If  the  meatus  is  swollen,  and  the  foreign  body  is  a  substance 
not  acted  on  by  moisture,  such 
as  a  button  or  bead,  it  is  best 
to  make  no  immediate  attempt 
but  to  apply  some  soothing 
lotion,  and  wait  until  the  in- 
flammation has  subsided.  In 
many  cases  this  course  may  be 
adopted,  even  if  it  is  a  pea  or 
bean  or  other  substance  known 
to  swell  when  moist.  A  foreign 
body  can  generally  be  removed 
by  careful  syringing,  if  the 
stream  of  water  is  directed  be- 
tween it  and  the  wall  of  the 
meatus,  and  it  is  only  in  ex- 
ceptional cases  that  forceps, 

hooks,  &c.,  should  be  used.  When  permanent  impairment  of  hearing  follows, 
it  is  more  often  due  to  the  attempts  which  have  been  made  to  remove  it  than 
to  the  eifects  of  the  foreign  body  itself. 


Eai'-forceiis. 


Diseases  of  the  Middle  Eak 

Acute  inflammation  of  the  middle  ear  is  most  frequently  produced  by  ;i 
draught  of  cold  air  striking  the  ear  or  the  extension  of  inflammation  from 
the  naso-pharynx,  but  it  may  follow  the  use  of  a  nasal  douche  or  sea- 
bathing. 

Symptoms.— A  feeling  of  fulness  in  the  ear  is  first  complained  of, 
followed  by  pain  of  a  throbbing  or  stabbing  character,  often  radiatmg  over 
the  side  of  the  head  and  increased  by  swallowing.  ThL-re  is  deafness  and 
sometimes  tinnitus,  Avith  fever,  especially  in  children.  Tenderness  over  the 
mastoid  process,  and  symptoms  of  naso-pharyngeal  catarrh  are  often  present. 
In  the  early  stage  the  membrane  looks  a  little  dull  and  the  vessels  running 
along  the  posterior  border  of  the  handle  of  the  malleus  are  congested.  As 
the  attack  becomes  more  severe  the  congestion  of  the  membrane  increases 
and  vesicles  may  form  on  its  surface.  The  superficial  epithelial  layers  become 
swollen  and  are  thrown  off  in  thick  plates.  If  mucus  or  pus  collects  m  the 
tympanum,  the  membrane  becomes  bulged  outwards,  and  unless  a  puncture 
is  then  made  in  it  rupture  will  take  place,  the  escape  of  the  fluid  giving 


920    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


almost  immediate  relief  to  the  symptoms.  In  some  cases  tlie  symptoms 
subside  without  this  stage  being  reached. 

Treatment. —  The  patient  should  be  confined  to  the  house,  and  in  an 
acute  case  to  bed.  An  aperient  should  be  given,  and  if  much  pain  is 
present  three  to  six  leeches  should  be  applied  over  the  tragus  and  below  the 
meatus,  internal  to  the  lobule.  Hot  fomentations  and  sedative  drops  may 
be  applied  to  the  meatus.  The  membrane  should  be  punctured  in  the  pos- 
terior inferior  segment  as  soon  as  it  begins  to  bulge.  When  the  acute 
symptoms  have  passed  off,  air  should  be  gently  injected  into  the  tympanum 
through  a  Eustachian  catheter  or  by  means  of  a  Politzer's  bag,  at  first  once 
daily,  the  interval  being  lengthened  until  the  hearing  is  restored.  If  there 
is  any  discharge  from  the  meatus,  finely  powdered  boric  acid  should  be  in- 
sufflated after  the  ear  has  been  carefully  dried  with  absorbent  cotton-wool,  or 
a  solution  of  boric  acid  dropped  in. 

Chronic  suppurative  inflammation  of  the  middle  ear  is  the  result  of  the 
acute  form  of  the  disease ;  it  often  continues  for  years  if  not  efficiently 
treated,  and  may  produce  very  serious  complications.  On  examination,  after 
the  ear  has  been  syringed,  the  membrane  is  dull  and  the  handle  of  the  mal- 
leus invisible,  on  account  of  the  swollen  condition  of  the  epithelial  layer ; 
but  if  this  is  removed  the  colour  is  more  or  less  red.  If  the  perforation  is 
large,  the  inner  wall  of  the  tympanum  may  be  distinctly  seen,  and  in  some 
cases  portions  of  the  ossicula,  the  appearance  depending  upon  the  amount 
of  congestion  and  the  size  of  the  perforation.  The  hearing  is  more  or  less 
impaired,  and  patients  sometimes  complain  of  giddiness,  but  tinnitus  is  not 
often  present. 

Treatment  consists  in  keeping  the  parts  scrupulously  clean.  The  dis- 
charge should  be  washed  away  several  times  a  day  with  a  disinfecting  lotion, 
and  the  meatus  dried  with  absorbent  cotton-wool  wrapped  round  a  probe, 
finely  powdered  boric  acid  being  insufflated  afterwards.  As  the  discharge 
lessens,  the  application  may  be  made  at  longer  intervals.  In  old-standing 
cases  the  following  drops,  warmed,  may  be  used  several  times  a  day : — 
Sulphate  of  zinc  2  to  8  grains,  tinct.  opii  5  ij,  water  to  3,].  Grantdations 
that  spring  from  the  meatus  or  membrane  should  be  scraped  away  with 
a  sharp  spoon  or  destroyed  with  a  saturated  solution  of  chromic  acid, 
according  to  their  position,  care  being  taken  not  to  injure  surrounding 
structures.  Polypi  attached  to  the  tympanic  cavity  should  be  removed 
with  a  snare,  unless  very  small.  The  wire  should  be  passed  as  near  as 
possible  to  their  root  and  the  loop  then  tightened  until  the  polypus  is 
grasped,  when  it  may  be  dragged  out ;  if  the  wire  is  tightened  too  much, 
the  growth  is  cut  and  a  portion  of  it  left  behind.  The  polypus  may  also  be 
seized  with  forceps  and  twisted  out.  Before  removal,  a  10  per  cent,  or 
15  per  cent,  solution  of  cocaine  should  be  dropped  into  the  meatus,  and 
afterwards  the  root  destroyed  with  a  saturated  solution  of  chromic  acid,  warmed 
alcohol  being  dropped  into  the  meatus  afterwards. 

Inflammation  of  the  mastoid  cells  may  be  produced  by  the  extension  of 
the  disease  from  the  tympanum.  The  symptoms  are  deep-seated  pain  and 
tenderness  over  the  mastoid  process,  accompanied  with  more  or  less  fever. 
When  the  periosteum  is  affected,  the  tissues  behind  the  ear  are  swollen  and 
the  auricle  stands  out  from  the  head.  If  pus  has  formed,  fluctuation  may 
be  detected. 

Treatment.— In  the  early  stages,  three  to  six  leeches  and  hot  fomenta- 
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tions  should  be  applied  over  tlie  seat  of  pain,  and  sedative  drops  to  the 
meatus.  If  these  measures  fail  to  give  relief,  an  incision  should  be  ■nade 
down  the  mastoid  process  and  the  periosteum  divided.  If  the  symptoms 
continue  after  this  treatment,  the  mastoid  cells  must  be  opened.  For  this 
purpose  a  drill  about  an  eighth  of  an  inch  in  diameter  is  large  enough ;  it 
should  be  provided  with  a  guard  to  regulate  its  penetration.  The  opening 
sliould  be  made  at  the  junction  of  a  vertical  line  drawn  a  quarter  of  an  inch 
behind  the  meatus  with  another  line  drawn  horizontally  on  a  level  with  its 
upper  border.  The  direction  is  inwards,  forwards,  and  a  little  upwards. 
Relief  may  follow  the  operation,  although  no  pus  is  found  in  the  mastoid 
antrum.  The  thiclmess  of  the  outer  table  of  the  skull  varies,  but  it  is  generally 
about  a  fifth  of  an  inch  in  this  position.  If,  on  making  an  incision  on  to 
the  mastoid  process,  pus  is  found  to  be  escaping  through  an  opening  in  the 
bone,  it  is  best  to  enlarge  it  instead  of  making  a  fresh  one.  As  soon  as  the 
mastoid  cells  have  been  reached,  they  should  be  washed  out  with  a  warm 
■disinfecting  lotion. 

Caries  and  necrosis  may  attack  the  meatus,  mastoid  process,  and 
tympanum.  When  this  occurs  the  granulations  constantly  return,  even 
after  persistent  attempts  have  been  made 'to  destroy  them,  and  the  discharge 
frequently  remains  offensive.  Facial  paralysis  may  be  present.  In  children 
an  anfEsthetic  should  be  administered,  and  if  any  caries  is  found  the  diseased 
surface  should  be  scraped,  and  any  sequestra  that  are  present  removed. 

Phlebitis,  when  it  occurs,  generally  affects  the  lateral  sinus  and  jugular 
vein,  and  may  produce  pyaemia. 

Meningitis  and  cerebral  abscess  may  occur  during  acute  or  chronic  sup- 
purative inflammation  of  the  middle  ear,  but  are  more  often  found  in  the 
course  of  the  latter.  If  the  position  of  the  abscess  can  be  localised,  the  skull 
may  be  at  once  trephined  and  the  pus  evacuated.  An  exploratory  operation 
may  be  made  in  a  severe  case,  although  the  precise  seat  of  the  abscess 
cannot  be  determined. 

CcLtarrh  of  the  middle  ear  is  most  frequently  caused  by  the  extension  of  the 
affection  from  the  naso-pharynx.  It  may  then  be  produced  by  the  exanthe- 
mata, syphilis,  even  a  '  cold  in  the  head,'  or  any  condition,  such  as  adenoid 
growths,  which  keeps  up  a  chronic  state  of  congestion  of  the  mucous 
membrane. 

The  symptoms  complained  of  in  the  early  stage  are  a  feeling  of  ful- 
ness and  pressure  in  the  ear,  and  a  cracking  or  l)ubbling  noise  when  the 
nose  is  blown  ;  the  former  is  produced  by  the  swollen  condition  of  the  mucous 
membrane  lining  the  middle  ear,  the  latter  by  the  presence  of  mucus  in  the 
Eustachian  tube  and  tympanum. 

Except  in  very  recent  cases,  the  memljrana  tympani  is  driven  m  by  at- 
mospheric pressure,  the  counteracting  air  in  the  tympanum  having  become 
exhausted,  and  a  fresh  supply  prevented  by  the  swollen  condition  of  the 
Eustachian  tube.  Usually  the  membrane  looks  more  or  less  dull  and 
thickened,  and  when  it  is  much  depressed  the-  posterior  fold  stands  out  as 
a  prominent  ridge.  If  the  membrane  is  stretched  for  a  long  time,  it  may 
atrophy  in  places  and  permanent  contraction  of  the  tensor  tympani  muscle 
result.  Mucus  may  collect  in  the  lower  part  of  the  tympanum,  its_ presence 
being  marked  by  the  darker  colour  of  the  membrane  with  which  it  is  m  con- 
tact. When  very  thin  the  fluid  changes  its  position  with  the  movements  of 
the  head,  and  if  a  large  quantity  collects  it  bulges  the  membrane  outwards. 
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If  the  progress  of  the  disease  is  not  arrested,  permanent  thickening  of 
the  tissues  of  the  middle  ear  results,  and  the  movements  of  the  ossicula  are 
liable  to  be  impeded  or  entirely  prevented.  The  symptom  of  the  patient 
hearing  better  when  in  a  railway  carriage  or  vehicle  in  motion  is  often  found 
in  these  cases,  and  calcareous  deposits  are  frequently  seen  in  the  membrana 
tympani.  Tinnitus  is  often  present  and  usually  increases  with  the  progress 
of  the  disease. 

There  is  another  form  of  disease,  called  by  different  authors  dry  catarrh, 
proliferous  inflammation,  and  otitis  media  liypertrophica,  in  which  it  is 
doubtful  whether  a  catarrhal  inflammation  is  connected  with  the  gradual  pro- 
cess of  thickening  which  takes  place.  The  arthritic  diathesis  and  hereditary 
predisposition  have  been  considered  to  be  important  factors  in  producing  it. 
The  base  of  the  stapes  and  its  union  with  the  fenestra  ovalis  are  frequently 
affected,  although  joints  connecting  the  ossicles  also  are  involved  sometimes. 
The  impairment  of  hearing  is  so  gradual  that  the  date  of  its  commencement 
can  rarely  be  ascertained  with  certainty.  Later,  tinnitus  and  even  vertigo 
may  occur.  The  membrana  tympani  is  normal  in  position  and  appearance, 
and  the  Eustachian  tubes  are  freely  open  to  Valsalva's  inflation,  and  generally 
more  patent  than  in  health. 

Treatment  should  be  directed  to  restoring  the  mucous  membrane  of  the 
naso-pharynx  and  middle  ear  to  a  healthy  condition  and  replacing  the 
membrane  in  its  normal  position.  In  early  stages  inhalations  of  compound 
tincture  of  benzoin  (one  drachm  to  a  pint  of  water  at  140°  F.)  is  beneficial. 
If  the  naso-pharyngeal  catarrh  has  existed  a  few  weeks,  inhalations  of 
chloride  of  ammonium,  without  or  with  the  addition  of  a  few  drops  of  pine 
oil,  may  be  used.  When  much  tenacious  mucus  is  in  the  pharynx,  art 
alkaline  lotion  should  be  sniffed  through  the  nostrils  before  each  inhalation. 
When  the  catarrh  is  confined  to  the  pharyngeal  extremity  of  the  Eustachian 
tube,  a  few  drops  of  a  weak  astringent  solution  (such  as  sulphate  of  zinc,  one 
grain  to  an  ounce)  may  be  injected  through  a  catheter  on  to  the  affected  part,, 
or  a  solution  of  perchloride  of  iron  (15  to  30  grains  to  an  ounce)  may  be 
applied  by  means  of  a  brush  introduced  through  the  mouth.  In  cases  in 
which  the  tube  is  obstructed  by  tenacious  mucus  a  few  drops  of  a  warm 
alkaline  solution  (bicarbonate  of  soda  3  grains  to  an  ounce,  or  iodide  of 
potassium  10  grains  to  an  ounce)  should  be  gently  injected  into  it  every 
other  day  through  a  catheter — later- on,  in  some  cases,  it  is  well  to  use  a  weak 
astringent  solution  in  the  same  manner.  To  restore  the  membrane  to  its 
proper  position,  Pohtzer's  inflation  should  be  used  at  first  daily,  and  subse- 
quently at  longer  intervals,  according  to  the  requirements  of  the  case.  Injec- 
tion of  air  by  this  method  is  more  efficacious  than  introducing  it  by  means  of 
a  catheter.  Adenoid  growths  in  the  naso-pharynx  must  be  removed.  Counter- 
irritation  behind  the  ear  is  in  some  cases  a  useful  adjunct  to  treatment. 

Disease  of  the  internal  ear  is  usually  associated  with  and  consequent  y 
upon  disease  of  the  middle  ear.  Other  causes  are  injury,  such  as  a  blow  ' 
upon  the  head  or  the  noise  of  repeated  hammering,  violent  emotion,  large  : 
doses  of  quinine  or  sahcine,  syphihs,  and  the  acute  specific  fevers.  Some- 
times it  arises  from  extension  from  within,  as  in  meningitis  and  intracranial  i 
tumours.    It  may  be  diagnosed  :— 

1.  By  a  tuning-fork  held  on  the  centre  of  the  skull  being  heard  less  m 
the  affected  ear ;  or,  if  both  are  affected,  being  heard  only  slightly  or  not  ; 
at  all. 
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2.  By  the  vibrations  being  audible  to  the  surgeon  when  the  fork  is 
applied  to  his  own  skull  after  they  have  ceased  to  be  heard  by  the  patitnt. 

3.  By  the  vibrations  being  audible  when  the  fork  is  held  opposite  the 
meatus  after  they  have  ceased  to  be  heard  with  the  fork  applied  to  the  bones 
of  the  head. 

At  present  there  is  no  method  of  determining  whether  the  lesion  of  the 
auditory  nerve  is  in  the  labyrinth  or  external  to  it,  but  the  presence  or 
absence  of  optic  neuritis  is  an  aid  to  diagnosis  in  some  cases. 

Meniere's  disease  is  caused  by  hcTmorrhage  into  the  labyrinth.  The 
attack  is  ushered  in  with  tinnitus  and  giddiness,  generally  sufficiently  severe 
to  cause  the  patient  to  fall.  The  giddiness  is  followed  by  faintness,  cold 
sweats,  nausea,  and  vomiting.  After  a  time  the  giddiness  subsides,  but  the 
hearing  in  the  affected  ear  is  usually  lost. 

Treatment. — In  the  early  stages,  rest,  light  diet,  bromide  of  potassium. 
During  the  second  or  third  week,  Politzer  recommends  subcutaneous 
injections  of  pilocarpine  (4  to  10  minims  of  a  2  per  cent,  solution  daily). 
Quinine  has  been  recommended,  but,  if  given,  its  effects  should  be  most 
carefully  watched. 

Syphilitic  Affections  of  the  Ear 

Condylomata  and  ulcers  are  sometimes  found  in  the  external  auditory 
meatus.  Acute  catarrh  of  the  middle  ear,  probably  due  to  the  periostitis, 
may  occur,  and  when  chronic  catarrh  is  already  present,  it  runs  a  much 
more  rapid  course  than  in  ordinary  cases,  frequently  leaving  the  patient 
extremely  deaf,  in  consequence  of  the  internal  ear  having  become  implicated. 
At  puberty,  subjects  of  inherited  syphilis  are  liable  to  lose  their  hearing,  in 
consequence,  it  is  believed,  of  the  disease  afiecting  the  terminal  portion  of 
the  auditory  nerve. 

Sx-iecial  Sjjmptoms 

As  the  symptoms,  tinnitus  aurium  and  vertigo,  are  so  frequently  present 
in  ear-disease,  they  will  now  be  referred  to  specially. 

Tinnitus  aurium  may  be  caused  by  :  (1)  irritation  of  the  auditory  nerve 
without  the  existence  of  sonorous  vibrations,  or  (2)  by  the  vibrations  being 
present  in  the  ear  or  conducted  to  it  from  adjacent  structures.  Abnormal 
pressure  in  the  labyrinth  is  the  most  common  cause  of  the  first  variety.  It 
may  be  produced  by  the  base  of  the  stapes  being  forced  inwards  as  a  result 
of  chronic  catarrh,  an  accumulation  of  wax,  swelling  of  the  mucous  mem- 
brane of  the  tympanum,  or  an  accumulation  of  fluid  in  that  cavity ;  by 
reflected  irritation  caused  by  cerumen  or  fungi  in  the  meatus,  carious  teeth, 
or  by  inflammation  in  the  gums,  nose,  or  pharynx.  In  the  other  class  an 
abnormal  condition  of  the  internal  carotid  or  jugular  vein,  congestion  of  the 
ear,  as  a  result  of  inflammation  or  a  large  dose  of  quinine  or  salicme,  mus- 
cular contraction  in  the  ear,  or  anfemia,  is  suliicient.  ... 

Treatment.— When  due  to  chronic  catarrh,  subcutaneous  injections  ot 
a  4  per  cent,  solution  of  nitrate  of  pilocarpine  may  be  used  in  addition  to 
the  remedies  already  mentioned,  three  minims  being  injected  once  daily,  and 
the  patient  kept  in  bed  or  in  a  warm  room  until  the  perspiration  has^  ceased. 
This  treatment  should  be  persevered  with  for  a  month  or  six  weeks.  Counter- 
irritation  over  the  mastoid  process  is  chiefly  of  service  in  congestion  of  the 
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internal  ear ;  bromide  of  ammonium,  with  or  without  digitahs,  where  de- 
rangement of  the  general  nervous  system  is  present.  Attention  should  be 
paid  to  the  digestive  organs,  and  iron  given  when  anaemia  exists.  A  weak 
current  of  electricity,  3  to  6  small  Leclanche  cells,  sometimes  gives  relief, 
and  alkalies,  colcliicum,  and  other  remedies  are  required  when  the  patient  is 
very  gouty  or  rheumatic. 

Auditory  vertigo  is  generally  paroxysmal,  but  may  be  more  or  less  con- 
stant. It  is  produced  by  irritation  of  the  nerves  supplying  the  semicircular 
-canals,  either  by  the  pressure  on  the  endolympli  being  increased  or  by  a 
strong  stimulus  being  reflected  from  near  or  remote  parts. 

Although  it  may  be  caused  by  disease  of  the  internal  ear,  it  is  more  often 
due  to  affections  of  the  middle  ear,  causing  pressure  on  the  fenestrfe  or 
fixture  of  the  stapes  in  an  abnormal  position. 

Treatment. — Ascertain  that  there  is  no  source  of  irritation  in  the  ex- 
ternal auditory  meatus,  and  that  no  undue  pressure  on  the  fenestra  ovalis  is 
being  produced  by  a  deficiency  of  air  in  the  tympanum.  Leeches  or  counter- 
irritation  behind  the  ear  should  be  used  if  there  is  any  congestion  in  the 
•deeper  parts.  Bromide  of  potassium  is  useful  in  some  cases,  and  may  be 
g\NQ\\  in  full  doses.    Attention  should  be  paid  to  the  digestive  organs. 


Section  II. — Diseases  of  the  Larynx 

Examination  of  the  Larynx 

The  instruments  used  for  examining  the  larynx  are  so  well  known  that  it  is 
unnecessary  to  describe  them.  Before  purchasing  a  frontal  mirror,  it  is  well 
to  try  whether  a  spectacle  frame -or  an  elastic  band  round  the  head  is  the 
more  comfortable,  because  for  constant  use  a  strong  preference  is  sometimes 
felt  for  one  or  the  other.  The  aperture  in  the  mirror  should  be  elliptical  in 
shape  and  not  more  than  f  of  an  inch  in  the  longest  diameter ;  it  should  be 
made  in  the  glass  as  well  as  in  its  metal  back.  A  special  set  of  faucial 
mirrors  should  be  kept  for  syphilitic  cases,  and  distinguished  from  those  in 
general  use  by  their  handles  being  of  a  different  colour.  The  mirrors  which 
have  been  introduced  with  an  electric  lamp  attached  are  mere  toys  and  use- 
less for  continuous  work. 

To  examine  the  larynx  the  faucial  mirror  should  be  warmed  until  the 
dimness  which  appears  as  soon  as  heat  is  applied  has  almost  passed  off.  If 
held  over  the  lamp  until  it  has  quite  disappeared,  the  mirror  is  generally  too 
hot.  The  tongue  should  then  be  protruded  and  firmly  but  gently  held  with 
a  napkin  between  the  thumb  and  forefinger  of  the  left  hand.  Care  should 
be  taken  to  keep  the  under  surface  of  the  tongue  from  touching  the  incisor 
teeth  :  this  will  not  occur  if  the  forefinger  is  held  horizontally  and  the  left 
hand  kept  well  raised. 

While  the  tongue  is  held,  the  rays  of  light  reflected  h'om  the  frontal 
mirror  must  be  focussed  on  the  base  of  the  uvula  and  the  faucial  mirror  placed 
firmly  but  lightly  against  the  same  place,  gently  raising  it  so  as  to  lift  the 
soft  palate.    If  the  tip  of  the  uvula  is  reflected  in  the  mirror,  this  must  be 
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lowered  a  little.  Patients  should  be  directed  not  to  hold  their  breath  whilst 
their  throat  is  being  examined.  When  much  irritability  of  the  pharynx 
exists,  a  4  per  cent,  to  10  per  cent,  solution  of  cocaine  should  be  sprayed 
or  painted  over  the  soft  palate  and  posterior  wall.  Occasionally  the  larynx 
may  be  examined  without  the  tongue  being  protruded  this  method  is 
sometimes  useful  when  the  pharynx  is  very  irritable  and  a  solution  of 
cocaine  is  not  at  hand. 

Inhalation. — Apparatus  for  the  inhalation  of  medicated  steam  should  be 
constructed  so  that  the  air  may  enter  near  the  bottom  of  the  vessel  and 
bubble  slowly  through  the  whole  depth  of  the  fluid.  Patients  should  be 
directed  to  breathe  slowly,  six  or  seven  times  a  minute  only,  not  to  expire 
into  the  inhaler,  and  to  remain  indoors  for  twenty  minutes  or  half  an  hour 
afterwards  to  avoid  catching  cold.  Steam  inhalation  should  be  used  at  a 
temperature  between  140°  F.  and  150°  F. 

Sedative  inhalations  may  lie  composed  of:  tie.  benzoini  co.,  5j;  acid, 
benzoici,  gr.  iij,  kaolin,  gr.  xii,  and  tse.  tolu,  m,  xviii ;  lupulin,  gr.  xxx ;  or 
sodiE  bicarb.,  gi-.  xx,  and  succus  conii,  5ij  ;  a  pint  of  water  at  140° F.  being 
used  in  each  case  :  stimulating  ones  of  two  or  three  minims  of  oil  of  Scotch 
pine,  oil  of  juniper  or  of  creosote,  with  a  few  grains  of  light  carbonate  of 
magnesia,  used  in  the  same  way. 

Insufflation. — -The  patient  should  be  directed  to  hold  his  tongue  well 
forward  with  a  handkerchief,  using  his  right  hand  to  enable  the  operator  to 
direct  the  application  by  the  aid  of  a  mirror  held  in  his  left.  If  a  powder 
is  used  the  end  of  the  insufflator  is  bent  at  a  right  angle  to  the  stem,  and 
the  descending  arm  is  not  more  than  half  an  inch  in  length.  Blowing  down 
the  tube  with  the  mouth  ensures  a  more  accurate  application  than  using  a 
ball  syringe.  It  is  convenient  to  have  the  rubber  tube  which  connects  the 
mouth-piece  with  the  instrument  not  less  than  fifteen  inches  long. 

The  best  spray-producers  are  worked  by  compressed  air,  the  high  tension 
ensuring  the  even  distribution  and  fine  division  of  the  fluid.  There  is  not 
then  the  same  tendency  to  cause  coughing.  Hand  sprays  should  be  fitted 
with  two  balls,  the  anterior  being  used  as  a  reservoir.  By  compressing  the 
tubing  between  this  and  the  bottle  until  the  moment  the  spray  is  used,  the 
tension  is  increased  and  the  fluid  more  finely  atomised. 

Brushes  are  necessary  where  a  particular  portion  of  the  larynx  has  to  be 
touched  with  the  solution  ;  they  should  be  made  so  that  they  readily  come  to 
a  point  directly  they  are  wetted.  If  too  large,  difficulty  will  be  experienced 
in  introducing  them  into  the  larynx.  On  the  Continent  and  in  America 
solutions  are  applied  by  means  of  a  piece  of  cotton-wool  twisted  round  a 
piece  of  bent  wire,  instead  of  a  brush. 

iNFLAWaiATION  OF  THE  LaKYNX 

Acute  laryngitis  {catarrhal  laryngitis)  is  most  frequently  met  with  in 
persons  whose  vital  powers  have  become  depressed  by  anxiety,  excessive 
mental  work  or  prolonged  physical  exertion,  sedentary  occupation  or  living 
in  ill-ventilated  rooms.  The  commonest  exciting  cause  is  sudden  or  pro- 
longed exposure  to  a  damp  cold  atmosphere  or  to  a  draught^  of  cold  air 
impinging  upon  the  neck  or  an  ear,  especially, when  the  skin  is  perspiring 
freely," but  an  attack  may  be  caused  by  the  inhalation  of  dust,  fumes  from 
chemical  compounds,  or  a  vitiated  atmosphere  heavily  charged  with  tobacco- 
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smoke.  It  is  sometimes  due  to  the  straining  of  long-continued  shouting,  to 
paroxysms  of  coughing  or  speaking  for  a  length  of  time  in  an  improperly 
pitched  tone  of  voice,  or  to  the  entrance  of  a  foreign  body  into  the  larynx. 
In  many  cases  the  inflammation  extends  from  the  nares  or  pharynx,  and 
occasionally  from  the  trachea.  Errors  in  diet,  and  particularly  the  free 
•consumption  of  hot  alcoholic  drinks,  may  originate  and  keep  up  catarrhal 
laryngitis,  especially  in  its  subacute  form. 

The  symptoms  vary  according  to  the  stage  and  degree  of  the  attack. 
At  first  there  is  dimmution  in  the  amount  of  secretion,  and  this  gives  rise  to 
a  sensa,tion  of  tickling  or  dryness  which  frequently  produces  cough ;  later 
on  the  secretion  of  mucus  increases,  but  it  rarely  becomes  excessive.  On 
making  a  laryngoscopic  examination,  the  whole  of  the  larynx  is  seen  to  be 
extremely  congested,  and  in  many  cases  an  elliptical  aperture  between  the 
cords  is  visible  during  phonation,  produced  by  imperfect  approximation. 
Erosions  on  the  upper  surface  or  inner  border  of  one  or  both  vocal  cords  are 
frequently  met  with,  the  places  denuded  of  epithelium  generally  being  oval 
in  outline  and  lighter  in  colour  than  the  surrounding  tissues.  True  ulcera- 
tion is  never  met  with  in  laryngitis  unconnected  with  constitutional  disease. 
Occasionally  after  a  violent  fit  of  coughing  blood  is  seen  on  the  surface  of 
the  mucous  membrane  or  extravasated  into  the  submucous  tissue.  This 
condition  has  been  termed  laryngitis  hfemorrhagica,  but  it  hardly  deserves 
a  separate  name,  as  it  is  only  a  chance  occurrence.  The  voice  may  be 
merely  hoarse  or  almost  absent,  its  alteration  in  tone  being  dependent  more 
upon  the  paretic  condition  of  the  vocal  cords  or  mechanical  interference  with 
their  movements,  than  the  congestion  or  swollen  condition  of  the  mucous 
membrane  of  the  larynx  itself.  Adults,  as  a  rule,  recover  from  an  attack  of 
acute  laryngitis  in  a  few  days  if  treated  from  the  commencement,  but,  if 
neglected,  the  aft'ection  may  remain  in  the  subacute  form  for  some  time  and 
eventually  pass  into  the  chronic  stage.  In  children  acute  laryngitis  is  a 
much  more  serious  matter  on  account  of  the  interference  with  respiration, 
due  partly  to  the  smaller  size  of.  the  glottis. 

Treatment. — The  patient  should  be  kept  in  a  warm  room  on  light  diet, 
without  any  stimulants.  Sedative  inhalations  should  be  given  every  three  or 
four  hours  if  the  case  is  acute,  or  at  longer  intervals  when  less  severe.  A 
saline  febrifuge  should  be  administered,  to  which  may  be  added  a  small  quan- 
tity of  opium  to  relieve  the  cough  ;  the  form  which  I  prefer  is  a  mixture  of 
citrate  of  potash  with  the  compound  tincture  of  camphor.  One  or  two 
drachms  of  the  ammoniated  tincture  of  quinine  taken  in  water  every  three  or 
four  hours  is  sometimes  useful.  An  aperient,  especially  a  small  dose  of 
calomel,  is  often  beneficial  at  the  commencement.  In  children  the  air  should 
be  warmed  and  moistened  by  making  a  tent  over  the  bed  and  allowing  steam 
from  a  bronchitis  kettle  or  Lee's  steam  draught  inhaler  to  enter  it. 

•    Chronic  Laryngitis 

This  often  follows  an  acute  or  subacute  attack,  especially  if  it  has  been 
neglected  ;  but  any  of  the  conditions  that  excite  acute  inflammation  may  in- 
duce it  or  maintain  it  when  it  has  once  commenced.  A  congested  condition 
of  the  mucous  membrane  is  very  common  in  boys  at  puberty,  owing  to  the 
hypersemia  that  accompanies  the  sudden  development  of  this  organ  (causing 
what  is  popularly  known  as  '  cracked  voice  ') ;  and  a  similar  affection  is  pre- 
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sent  in  most  cases  of  okl-stautling  disease  and  in  chronic  bronchitis.  Men 
suffer  more  frequently  than  women,  owing  in  all  probabiHtyto  more  frenuent 
exposure  ;  children  of  both  sexes  are  comparatively  exempt. 

The  subjective  symptoms  in  many  cases  are  not  marked,  especially  when 
there  is  no  necessity  to  make  frequent  use  of  the  voice.  Slight  irritation  and 
dryness  of  the  throat  with  a  tickling  cough  are  all  that  a  patient  usually 
experiences  ;  but  these  speedily  become  greatly  increased  if  the  voice  is  used 
for  any  length  of  time,  and  a  pricking  or  burning  sensation  in  the  throat  may 
ensue,  accompanied  by  a  feeling  of  obstruction,  which  the  patient  endeavours 
to  relieve  by  constantly  'clearing  the  throat.' 

The  objective  symptoms  are  hoarseness,  increased  secretion,  and  certain 
■definite  changes  in  the  tissues  of  the  parts.  A  marked  feature  of  this  disease 
is  that  in  recent  cases  the  hoarseness  is  most  noticeable  when  the  patient 
begins  to  use  the  voice  after  having  been  silent  for  some  time,  the  natural 
tone,  however,  being  assumed  in  a  few  minutes.  This  phenomenon  is  probably 
1  due  to  the  increase  in  the  blood-supply  and  nerve-force  to  the  part  consequent 
1  upon  the  vocal  effort.  If  the  patient  continues  to  use  his  voice  a  feeling  of 
fatigue  is  soon  experienced  and  hoarseness  quickly  supervenes.  When  the 
affection  is  less  recent,  the  voice  may  be  continually  hoarse  or  even  lost. 
Sometimes  it  is  natural  unless  attempts  are  made  to  exert  it,  such  as  by 
preaching,  singing,  &c.  In  chronic  laryngitis  there  is  usually  increased 
secretion  of  mucus,  which  may  be  seen  adhering  to  the  interior  of  the  larynx 
land  especially  to  the  vocal  cords,  glueing  the  latter  together.  As  a  rule  it  is 
thick,  greyish  in  colour,  and  at  times,  when  expectorated,  streaked  with  blood. 
If  chronic  bronchitis  exists  the  secretion  is  more  profuse  and  less  tenacious 
in  character.  The  larynx  is  generally  more  or  less  congested,  but  at  times 
the  liyperfemia  is  limited  to  a  particular  part  of  the  cavity,  a  vocal  cord  or 
portion  of  one  being  not  infrequently  the  only  seat  of  marked  increased  vas- 
cularity. At  times  enlarged  blood-vessels  may  be  seen  running  parallel  with 
the  length  of  the  cord  along  its  centre  or  attached  border,  giving  the  part  a 
streaky  appearance.  The  mucous  membrane  is  generally  swollen,  and  in  old- 
standing  cases  the  submucous  tissue  also  considerably  involved.  This 
thickening  produces  to  some  extent  the  hoarseness  which  accompanies  the 
affection,  but  this  symptom  is  at  times  greatly  aggravated  by  the  swollen 
interarytenoid  fold  interfering  with  the  complete  approximation  of  the  vocal 
cords.  As  a  result  of  chronic  laryngitis,  nodular  excrescences  are  not  infre- 
quently met  with,  and  the  non-malignant  forms  of  laryngeal  growth  owe 
their  origin  to  long-standing  hyperasmia. 

Chronic  inflammation  of  the  larynx  is  often  attended  with  changes  in  the 
tissues  themselves,  the  subepithelial  portion  of  the  mucosa  being  converted 
into  lymphoid  tissue.  In  aggravated  cases  of  chronic  laryngitis  one  or  both 
:;ords  may  be  found  persistently  congested  and  the  surface  granular  in  ap- 
pearance, or  a  portion  of  a  cord  (generally  the  anterior)  may  be  seen  to  be 
markedly  increased  in  size  in  consequence  of  the  liypertrophied  condition  of 
^he  connective  tissue  of  the  part.  Another  feature  noticeable  at  times  in 
^his  affection  is  a  paretic  condition  of  some  of  the  intrinsic  laryngeal  muscles, 
producing  loss  of  power,  even  if  not  actual  loss  of  movement,  in  one  or  both 
•ords,  usually  however  only  in  one.  If  but  one  cord  is  affected,  on  phonatiou 
■he  opposite  one  crosses  the  mesial  line  to  approximate  with  it,  provided  the 
uucous  membrane  is  not  too  swollen  to  allow  of  such  movement.  Erosions 
)!•  shallow  ulcerations,  which  extend  no  deeper  than  the  epithelial  layer, 
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are  not  infrequently  seen  in  this  disease,  a  frequent  seat  being  the  posterior- 
wall  of  the  larynx  and  the  cartilaginous  portion  of  the  vocal  cords.  In  some 
cases  of  chronic  laryngitis,  especially  those  occurring  in  strumous  persons, 
the  sub-glottic  region  becomes  especially  involved,  giving  rise  to  hoarseness, 
which  is  often  quickly  followed  by  complete  loss  of  voice.  Thickening  of 
the  tissues,  especially  at  the  under  surface  of  the  vocal  cords,  is  the  condition 
which  specially  attracts,  attention  when  a  laryngoscopic  examination  is  made,, 
the  tumefaction  often  presenting  the  appearance  of  a  second  vocal  cord  im- 
mediately below  the  true  one. 

The  surface  of  the  swelling  is  generally  smooth  and  whitish-grey  in  colour,, 
but  occasionally  it  is  ulcerated  and  touched  with  red. 

In  some  cases  the  disease  appears  to  originate  in  the  cartilage  or  peri- 
chondrium, the  structures  below  the  anterior  commissure  of  the  vocal  cords, 
or  those  on  the  inner  surface  of  the  sides  of  the  cricoid  cartilage,  being  most 
frequently  affected — both  situations  in  which  the  mucous  membrane  is  in 
direct  contact  with  the  perichondrium.  In  consequence  of  the  swelling  which 
exists  in  these  cases,  dyspnoea  may  occur  to  an  extent  which  necessitates 
tracheotomy.  In  all  cases  of  long-standing  chronic  laryngitis  the  individual 
and  family  history  of  the  patient  should  be  carefully  enquired  into  and  the 
lungs  examined  from  time  to  time. 

With  efficient  local  treatment  a  favourable  prognosis  may  be  given, 
provided  that  (1)  the  disease  is  of  comparatively  recent  date;  (2)  is  not 
accompanied  by  any  marked  tissue-changes ;  (3)  the  exciting  cause  has  been 
removed. 

Treatment. — Unless  remedies  are  persistently  employed,  the  affection 
will  remain  stationary,  even  if  it  does  not  progress  ;  or  the  symptoms  may 
disappear  for  a  time  and  then  recur  with  the  slightest  irritation.  Chronic 
laryngitis  affecting  the  subglottic  region  is  much  more  intractable  than  the 
ordinary  variety,  on  account  of  the  difficulty  of  applying  remedies. 

In  cases  of  chronic  laryngitis,  which  are  not  of  long  standing  and  which 
present  no  marked  tissue- changes,  stimulating  steam  inhalations — pine-oil  or 
creosote,  for  example — are  of  very  great  service,  but  it  is  necessary  to  expire 
the  vapour  through  the  nostrils  as  well  as  draw  it  into  the  larynx,  because 
the  pharynx  and  nasopharynx  are  usually  also  involved.  The  inhalation  of 
fumes  of  cliloride  of  ammonium  is  useful  in  checking  excessive  secretion.  It 
is  essential  that  it  should  be  neutral,  as  an  excess  of  either  hydrochloric 
acid  or  ammonia  causes  irritation. 

In  more  advanced  cases  astringents  may  be  applied  to  the  larynx  with  a 
brush,  or,  better  still,  in  the  form  of  spray.  A  solution  of  chloride  of  zmc 
(15  to  30  grains  to  an  ounce  of  water),  or  perchloride  of  iron  (30  to  120  grains 
to  an  ounce  of  water),  may  be  used  with  a  brush.  Should  spasm  of  the 
glottis  result  from  the  apphcation,  the  patient  should  be  made  to  speak  and 
repeat  a  word  until  the  spasm  subsides.  Solutions  for  apphcation  in  the 
form  of  a  spray  should  be  weaker  :— 

Chloride  of  zinc   2  to  10  gr.  to  §  j 

Sulphate  of  zinc  .       .       .       .       .  2  to  10  gr.  to  ^  j 

P3r cliloride  of  iron      .       .        .       .  i  to  2  gr.  to  ^  j 

Alum  .       .       .       .       .       .       .  1  to  10  gr.  to  s  j 

Where  there  is  much  inspissated  mucus  adhering  to  the  interior  of  the 
larynx,  it  is  well  to  spray  the  cavity  with  a  weak  alkaline  solution  to  soften 
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the  tenacious  film  and  allow  it  to  be  got  rid  of  before  any  other  application 
is  made.  Should  much  thickening  exist  the  stronger  astringents  must  be 
used,  and  if  these  fail  to  reduce  the  hypertrophied  tissue,  it  may  be  necessary 
to  destroy  it  by  means  of  a  galvano- cautery.  Where  there  is  long-standing 
hyperfemia  with  diminished  secretion,  carbolic  acid  and  glycerine  (5ss-5j 
of  pure  carbolic  acid  to  of  glycerine)  may  be  applied.  Turpentine  is 
sometimes  useful  if  the  secretion  is  excessive.  If  paresis  of  the  laryngeal 
muscles  has  supervened,  electricity  must  be  employed  to  the  interior  of  the 
larynx,  a  constant  or  combined  current  being  the  most  efficacious.  As  long 
as  inflammation  exists  in  the  larynx  it  is  obvious  that  the  voice  should  be 
used  as  little  as  possible.  When  congestion  or  relaxation  of  the  pharynx  or 
nares  is  present  it  must  be  treated,  and  any  local  source  of  irritation 
removed.  Attention  should  be  paid  to  the  general  health,  and  tonics  pre- 
scribed, or  change  of  air  recommended,  as  may  be  required. 

Perichondritis  of  the  larynx  usually  occurs  as  a  sequel  to  some  other 
disease,  such  as  phthisis,  cancer,  syphilis,  typhoid  fever,  or  to  an  injury,  but 
it  may  be  primary.  It  is  generally  found  in  adults,  and  is  more  common 
amongst  males  than  females.  A  dull  aching  pain  in  the  larynx  is  often 
experienced,  and  there  is  generally  more  or  less  congestion,  with  swelling  of 
the  tissues  over  the  affected  part.  Ulceration  may  occur,  and  if  an  abscess 
has  formed  and  burst  internally,  pus  may  be  visible. 

Immobility  of  one  or  both  vocal  cords  may  result  from  the  swollen  con- 
dition of  the  tissues  around  the  arytenoid  cartilages,  or  from  implication  of  the 
recurrent  laryngeal  nerve.  CEdema  is  generally  present  in  secondary  perichon- 
dritis. The  cricoid  and  arytenoid  cartilages  are  most  frequently  affected,  the 
inflammation  usually  beginning  in  the  perichondrium.  Beyond  soothing  in- 
halations and  scarification  (if  there  is  much  oedema)  little  can  be  done  locally 
to  arrest  the  disease.  Leeches  are  occasionally  useful  in  the  early  stages,  and 
sometimes  an  abscess  may  be  detected  and  opened  with  a  laryngeal  lancet 
before  it  has  burst.  Tracheotomy  is  often  required.  Dilatation  with  hollow 
bougies  has  been  recommended  to  counteract  the  stenosis  Avhich  often  follows 
this  affection,  but  the  results  of  this  method  of  treatment  are  unsatisfactory. 

Laryngeal  x>htMsis  is  usually  associated  with  pulmonary  disease,  but  it 
inay  be  well  marked  in  the  larynx  without  any  evidence  of  it  in  the  chest, 
md  it  is  said  to  have  proved  fatal  without  any  tubercle  having  been  found 
n  the  lungs.  The  predisposing  causes  are  the  same  as  those  of  pulmonary 
ihthisis.  "Males  are  more  frequently  affected  than  females,  and  most  cases 
)ccur  -between  the  ages  of  twenty  and  thirty.  Excessive  use  of  the  voice 
mdoubtedly  hastens  the  development  of  the  disease. 

Symptoms.— In  the  early  stages  there  is  nothing  characteristic  in  the 
appearance  of  the  larynx  beyond  that  of  chronic  laryngitis,  but,  as  the  disease 
'-dvances,  the  mucous  membrane  becomes  thickened  and  infiltrated  by  the 
ubercular  deposit,  commencing  over  the  arytenoid  cartilages  or  in  the  niter- 
i-ytenoid  fold,  and  spreading  as  a  pyriform  swelling  towards  the  epiglottis, 
t  may  begin,  however,  in  the  epiglottis  or  other  parts.  By  degrees  the 
ther  parts  of  the  larynx  become  affected,  until  most  if  not  all  of  the  laryngeal 
issues  are  involved.  It  is  unusual  to  find  extensive  infiltration  confined  to 
ne  side.  Li  the  majority  of  cases  pallor  of  the  mucous  membrane  is  a  dis- 
inguishing  feature  of  this  disease,  but  as  phthisical  subjects  are  prone  to 
atarrhal  aflections,  congestion  and  erosions  of  the  mucous  membrane  are 
ften  present  at  the  same  time. 
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Tubercular  ulcers  have  a  marked  tendency  to  coalesce,  thereby  givhij 
the  surface  attacked  a  worm-eaten  appearance.  Individual  ones  are  shallov 
and  of  small  size,  their  floor  having  a  granular  appearance.  Not  infrequenth 
the  epiglottis  and  the  neighbouring  structures  are  extensively  destroyed 
Paresis  of  one  or  both  vocal  cords  may  be  present,  due  either  to  tubercula: 
infiltration  of  the  laryngeal  muscles  or  to  the  interference  with  their  move 
ments  that  arises  from  the  swelling  of  the  laryngeal  tissues.  The  genera 
debility,  however,  the  loss  of  tone  in  all  the  muscles,  and  the  extreme  bodib 
weakness  induced  by  this  disease  are  not  without  influence.  The  righi 
vocal  cord  is  more  frequently  affected  than  the  left,  in  consequence  of  th( 
recurrent  laryngeal  nerve  on  that  side  being  pressed  upon  by  pleuritic 
exudation,  or  as  a  result  of  consolidation  of  the  apex  of  the  lung.  Pressure 
from  enlarged  bronchial  glands  sometimes  acts  in  the  same  way.  Necrosis 
and  caries  of  the  cartilages  may  occur ;  wart-like  excrescences  are  sometimeE 
seen  projecting  into  the  interior,  and  in  cases  not  far  advanced  thickening 
of  the  inter  arytenoid  fold  with  irregular  tooth -like  projections  may  be  seer 
similar  in  appearance  to  those  found  in  chronic  laryngitis. 

Hoarseness  is  often  present  in  the  early  stages  of  the  disease,  but  this 
largely  depends  upon  the  condition  of  the  larynx.  At  times  the  voice  is 
almost  lost  in  consequence  of  the  imperfect  action  of  the  vocal  cords,  or  the 
want  of  sufficient  expiratory  power  in  the  lungs.  Cough  rarely  fails,  but  it 
is  not  accompanied  with  much  expectoration  when  the  laryngeal  changes  are 
slight,  unless  the  lungs  are  decidedly  involved  or  catarrh  is  present. 

In  the  earlier  stages  a  certain  degree  of  pain  on  swallowing  may  be  ex- 
perienced ;  later,  as  the  swelling  extends,  there  may  be  as  well  a  feeling  oi 
obstruction  to  the  passage  of  food.  Still  later,  especially  when  the  epiglottis 
and  ventricular  bands  are  involved,  the  greatest  discomfort  is  produced  by 
liquids  passing  into  the  larynx.  Unless  perichondritis  is  present  there  is  no 
pain  in  the  larynx  except  during  deglutition.  In  giving  a  prognosis  the  most 
important  points  are  the  condition  of  the  epiglottis  and  arytenoid  cartilages 
and  the  extent  to  which,  ulceration  has  advanced. 

Treatment. — In  addition  to  the  usual  constitutional  measures,  local 
treatment  is  of  service  in  modifying  the  progress  of  the  disease  and  adding 
to  the  comfort  of  the  patient.  Lozenges  containing  a  small  quantity  o 
opium  or  morphia  are  useful  for  relieving  cough.  During  attacks  of  catarrh 
sedative  inhalations  give  relief,  and  stimulating  inhalations  may  be  use( 
when  the  tissues  are  antemic  and  not  much  infiltrated.  Lactic  acid  appear 
to  arrest  the  spread  of  the  affection  ;  it  may  be  applied  with  a  brush,  o 
injected  directly  into  the  tissues  ;  a  20  per  cent,  solution  being  used  at  tli  ^ 
commencement,  and  the  strength  increased  to  40  or  60  per  cent. 

Astringents,  applied  either  with  a  brush  or  by  means  of  a  spray,  rarely  d 
good,  and  frequently  cause  irritation.  Considerable  relief,  however,  may  t; 
obtained  by  the  application  of  a  20  per  cent,  solution  of  menthol  in  olive  oi; 
It  occasionally  happens  that  the  infiltration  of  the  tissues  of  the  laryn. 
becomes  so  great  as  to  require  tracheotomy,  but  the  operation  ought  nevi» 
to  be  done  merely  with  the  object  of  giving  rest  to  the  larynx. 

The  pain  in  swallowing  may  be  somewhat  relieved  by  the  application 
cocaine  and  by  thickening  the  liquid  nourishment  and  directing  the  patiei 
to  swallow  it  in  gulps.    Patients  have  been  recommended  to  lie  in  the  pro) 
position  across  a  bed  and  to  suck  up  the  nourishment  through  a  tube. 

Lup%LS  is  usually  associated  with  evidence  of  the  disease  on  the  skin 
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,lie  soft  palate,  but  occasionally  it  is  confined  to  the  throat.  It  is  more 
)ften  found  in  females  than  in  males,  and  amongst  the  lower  classes  of 
lociety.  Its  characteristic  featm-es  are  hypertrophic  changes  followed  by 
ilowly-spreading  ulceration,  the  surface  of  which  has  a  worm-eaten  appear- 
mce ;  sometimes  the  liypertrophied  tissues  are  nodulated.  The  mucous 
nembrane  is  congested  less  than  in  syphilis,  but  more  than  in  phthisis,  and 
ts  sensibility  is  usually  diminished.  The  epiglottis  is  frequently  attackecl, 
md  may  be  completely  destroyed. 

Syphilitic  laryngitis  is  not  an  invariable  accompaniment  of  the  manifcs- 
;ations  of  the  disease  elsewhere,  and  often  does  not  come  on  until  some 
iime  after  the  pharyngeal  symptoms  have  disappeared.  Its  most  constant 
"eature  is  congestion,  which  is  usually  difficult  to  remove.  Mucous  patches 
md  condylomata  are  present  at  times,  and  have  usually  an  oval  or  sometimes 
.•Qundish  outline  ;  they  are  less  persistent  than  in  the  pharynx  and  not  always 
;ynimetrical,  sometimes  occurring  on  the  ventricular  bands  and  arytenoid 
cartilages  or  edges  of  the  epiglottis.  Erosions  of  the  mucous  membrane 
md  superficial  ulceration  are  not  uncommon,  and  their  tendency  to  recur  is 
1  marked  feature  of  the  affection.  The  degree  of  hoarseness  is  dependent 
iipon  the  extent  and  position  of  the  laryngeal  changes,  and  although  in 
most  cases  a  natural  tone  of  voice  for  conversation  is  eventually  regained, 
the  singing  voice  frequently  remains  impaired. 

Tertiary  syphilis  of  the  larynx  is  usually  marked  by  deep  ulceration,  but 
cases  occur  in  which  persistent  congestion,  accompanied  by  more  or  less 
thickening,  with  or  without  superficial  ulceration,  is  the  prominent  feature. 
These  changes  sometimes  make  their  appearance  many  years  after  the 
initial  lesion,  impairment  of  health  generally  being  the  determining  cause. 

The  epiglottis  is  frequently  the  seat  of  ulceration,  its  lateral  or  upper 
border  being  usually  first  attacked.  In  the  later  stages  of  syphilitic  disease 
sdema  is  often  present.  When  false  excrescences  occur,  they  are  generally 
situated  on  the  interarytenoid  fold  or  anterior  surface  of  the  posterior  wall 
jf  the  larynx.  Gummata  are  occasionally  found.  The  cicatrix  produced 
by  the  ulceration  may  form  a  web  between  the  vocal  cords,  and  frequently 
sauses  stenosis,  rendering  tracheotomy  necessary.  The  thickening  around 
the  cricoarytenoid  joint  not  unfrcquently  leads  to  permanent  stiffening  of  the 
ju-ticulation. 

In  many  cases  only  general  treatment  is  required.  When  there  is  much 
■ongestion,  a  sedative  inhalation,  such  as  benzoin,  is  beneficial,  and,  later, 
'  stimulating  inhalation,  such  as  vap.  pini  sylvestris,  will  assist  recovery, 
jong-standing  congestion  should  be  treated  by  astringents,  applied  either  by 
aeans  of  a  spray-producer  or  a  brush.  In  cases  of  obstinate  ulceration 
reat  benefit  is  sometimes  obtained  by  heating  calomel  in  the  bulb  of  a  glass 
ube  and  blowing  it,  whilst  in  a  state  of  vapour,  on  to  the  affected  part. 

-Lejjros?/.— The  chief  feature  of  laryngeal  leprosy  is  extreme  thickening  of 
le  mucous  membrane  ;  sometimes  papillary  growths  or  tuberous  masses  are 
resent.  The  larynx  is  never  affected  unless  the  disease  is  present  in  other 
xvts  of  the  body. 

TUMOUKS  OP  THE  LaRYNX 

Carcinoma  is  more  often  found  in  males  than  in  females.  Epitliclioma 
the  most  frequent  variety,  but  encephaloid  and  scirrhus  are  said  to  occur, 
lie  subjective  symptoms  vary  according  to  the  stage  of  the  disease  and  the 
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part  affected.  Usually  there  is  pain,  confined  at  first  to  the  larynx,  but 
radiating  to  the  ears  and  adjacent  parts  after  ulceration  has  commenced. 
Dyspnosa  and  dysphagia  follow  sooner  or  later.  Hoarseness  is  generally 
the  most  prominent  objective  symptom;  it  frequently  precedes  all  others 
by  a  considerable  period,  but  the  voice  is  rarely  entirely  lost.  When  ulcera- 
tion has  commenced  the  breath  may  become  excessively  foetid,  and  haemor- 
rhage may  occur  from  a  vessel  being  laid  open.  The  glands  are  seldom 
affected,  and  then  only  when  the  disease  is  at  an  advanced  stage.  This  is 
due  to  the  lymphatics  being  less  freely  connected  with  the  glandular  system 
than  those  from  most  other  organs,  and  for  the  same  reason  general  cachexia 
and  secondary  growths  in  other  parts  of  the  body  are  rare.  The  disease 
first  appears  as  a  swelling,  situated  most  frequently  on  one  of  the  ventricular 
bands,  although  any  other  part  of  the  larynx  may  be  affected  ;  as  it  increases 
in  size  the  outline  becomes  irregular,  the  colour  becomes  red  from  congestion 
of  the  mucous  membrane  (though  sometimes  it  is  a  dirty  grey),  and  ulceration  i 
quickly  supervenes.    CEdema  is  generally  present  in  the  later  stage. 

Treatment. — All  growths  of  a  doubtful  nature  should  be  removed  by  an 
intra-laryngeal  operation  for  microscopical  examination.  If  found  to  be 
cancerous,  two  courses  are  open  :  (1)  to  leave  the  disease  to  run  its  course  ; 
(2)  to  attempt  to  eradicate  it  by  surgical  interference. 

With  a  view  to  the  latter,  thyrotomy,  partial  extirpation,  and  complete  ex- 
tirpation of  the  larynx  have  been  performed,  but  at  present  the  results  of 
these  operations  are  not  encouraging.  Many  patients  die  from  the  immediate 
effects  of  the  operation,  and  the  disease  is  very  liable  to  return,  even  after 
what  appears  to  be  complete  removal.  Thyrotomy  cannot  be  recommended, 
in  consequence  of  the  difficulty  of  removing  all  the  growth.  The  result  of 
total  extirpation  of  the  larynx  has  been  hitherto  far  from  satisfactory.  The 
percentage  of  mortality  due  to  immediate  effects  of  the  operation  is  very  high, 
and  the  pitiable  condition  of  the  patients  who  survive,  even  for  a  short  time,' 
detracts  greatly  from  any  advantage  which  may  have  been  gained.  The 
operation  ought  not  to  be  performed  unless  the  patient's  sanction  is  obtained, 
after  all  the  disadvantages  as  well  as  the  advantages  have  been  fully  detailed 
to  him.  More  may  be  said  for  a  partial  operation,  especially  if  performecl 
while  the  disease  is  still  recent  and  apparently  locahsed. 

When  the  disease  is  allowed  to  run  a  natural  course  the  average  duration 
of  life  is  eighteen  months.  If  symptoms  of  stenosis  arise,  tracheotomy  should; 
be  performed  before  the  general  health  becomes  lowered  by  insufficient  aera- 
tion. Pain  must  be  relieved  by  morphia,  either  injected  hypodermically  oi 
insufflated  into  the  larynx,  and  dysphagia  met  by  the  use  of  a  feeding-tubtjj 
or  nutrient  enemata.  I 

Non-malignant  groivths  most  frequently  occur  in  the  larynx  when  coit-I 
gestion  has  lasted  for  some  time,  as  in  catarrhal  or  exanthematous  laryngitis! 
Males  are  more  frequently  affected  than  females.  | 

Symptoms  vary  according  to  the  nature,  size,  and  situation  of  th< 
growth.^  When  it  is  attached  to  one  of  the  vocal  cords,  the  voice  is  generally 
altered  in  tone,  and  if  it  is  of  any  size  dyspnoea  is  usually  present. 

Papillomata  are  the  most  common.  They  are  usually  of  a  pmk  colour 
but  may  be  white  or  bright  red,  and  are  generally  sessile,  and  often  multiple 
When  removed  they  have  a  tendency  to  recur  or  to  spring  from  a  part  of  th, 
larynx  previously  healthy.  [ 

Fibromata  are  of  a  brighter  red,  and  round  or  oval  in  outline,  thougl'i 
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sometimes  they  grow  out  like  cauliflower  excrescences.  They  are  always 
single  and  usually  pedunculated  ;  and  the  surface  is  generally  smooth,  though 
it  may  be  rough,  irregular,  or  wavy.  There  are  two  varieties,  (a)  the  firm 
and  (6)  the  soft.  The  former  come  next  to  papillomata  in  the  order 
of  frequency,  and  consist  of  bundles  of  white  fibrous  tissue  covered  with 
several  layers  of  epithelium  ;  the  soft  are  comparatively  rare,  and  consist  of 
fibro-cellular  tissue  with  serous  fluid  difi'used  through  their  substance. 

Cystic  tuviours  are  not  often  met  with  ;  they  are  generally  situated  on  the 
epiglottis  or  spring  from  the  ventricle  of  Morgagni,  and  usually  cause  some 
local  irritation. 

Myxoviata,  or  true  mucous  growths,  angeiomata,  or  vascular  growths,  and 
lipomata,  or  fatty  growths,  are  occasionally  met  with. 

Treatment. — Most  laryngeal  growths  can  be  removed  through  the  mouth 
by  means  of  forceps  or  a  snare.  If  the  patient  is  an  adult,  before  the  opera- 
tion is  attempted,  the  larynx  and  pharynx  should  be  sponged  with  a  5  or 
10  per  cent,  solution  of  cocaine  ;  for  a  child  4  per  cent,  is  sufficiently  strong. 
When  the  parts  are  thoroughly  anaasthetised,  the  patient  should  be  directed 
to  hold  the  tip  of  his  tongue  with  a  napkin  in  his  right  hand.  The  forceps 
and  faucial  mirror  having  been  warmed,  the  mirror,  held  in  the  left  hand, 
should  be  placed  in  position,  and,  as  soon  as  a  view  of  the  growth  is  obtained, 
the  forceps  introduced,  the  blades  being  kept  closed  until  the  growth  is 
reached.  Unless  the  operator  is  skilled  in  intra-laryngeal  manipulation,  he 
ought  not  to  attempt  to  cut  or  drag  anything  away  unless  he  has  seen  that 
only  the  growth  is  between  the  blades. 

Growths  which  are  too  tough  to  be  extracted  with  forceps  should  be 
snared  and  slowly  divided  with  the  wire.  Cysts  may  be  crushed  with  for- 
ceps or  laid  open  with  a  guarded  lancet  attached  to  a  curved  handle.  After 
removal  a  solution  of  perchloride  of  iron,  60  to  120  grains  to  the  ounce, 
should  be  applied  every  two  or  three  days  for  a  week  or  so  to  prevent  re- 
currence. 

It  may  be  necessary  to  antesthetise  a  child  before  attempting  to  remove 
the  growth.  When  this  is  done  the  child  should  be  seated  in  an  upright 
position  on  a  nurse's  lap,  the  mouth  kept  open  with  a  gag,  and  the  tongue 
held  out  by  an  assistant.  The  collection  of  saliva  often  prevents  a  good  view 
of  the  interior  of  the  larynx  being  obtained. 

In  very  exceptional  cases  it  may  be  desirable  to  destroy  the  remains  of  a 
growth  with  the  electric  cautery.  When  this  is  the  case,  a  suitable  electrode 
having  been  selected,  all  the  platinum  with  the  exception  of  the  point  should 
be  insulated  by  tying  a  thin  piece  of  ivory  on  each  side  of  it  (vaccine  points 
do  very  well),  and  coating  them  over  with  a  thick  layer  of  gum-arabic. 
The  larynx  must  be  thoroughly  ana?sthetised,  and  the  electric  current  not 
aUowed  to  pass  until  the  point  is  resting  on  the  surface  which  has  to  be 
destroyed. 

An  extra-laryngeal  method  of  removing  growths  ought  not  to  be  resorted 
to  unless  the  growth  is  causing  danger  to  life,  and  an  experienced  intra- 
laryngeal  operator  is  of  opinion  that  no  other  procedure  will  be  successful. 
This  mode  of  removal  is  sometimes  required  when  a  growth  is  very  large, 
has  an  extensive  attachment,  and  is  of  very  tough  texture,  or  is  situated  where 
it  cannot  be  reached  through  the  mouth.  It  must,  however,  be  remembered 
that  the  mere  size,  toughness,  or  extensive  attachment,  does  not  justify  an 
extra-laryngeal  operation  being  performed. 
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Disorders  of  Sensation 

Sensory  affections  of  the  larynx  are  occasionally  met  with  associated  with 
some  other  disease. 

Ancesthesia  occm's  as  a  sequel  to  diphtheria  and  in  bulbar  paralysis.  When 
present  in  a  marked  degree  there  is  danger  of  pneumonia  being  set  up  by 
particles  of  food  passing  into  the  air-passages. 

HypercBsthesia  very  often  accompanies  inflammatory  conditions. 

ParcBsthesia  is  usually  met  with  after  a  foreign  body  has  lodged  in  the 
larynx,  even  when'  only  for  a  short  time,  the  sensation  of  its  presence  con- 
tinuing for  hours  and  even  days  after  its  removal.  Sometimes  this  is 
associated  with  ill-health. 

Neuralgia  rarely  occurs,  and  when  present  is  merely  a  local  manifestation 
of  a  general  condition. 

Electricity  is  of  use  in  some  cases  of  anassthesia  and  in  parfEsthesia,  if  it 
persists ;  but  when  the  latter  has  been  caused  by  a  foreign  body,  sedative 
inhalations  or  a  few  applications  of  an  astringent  to  the  affected  parts  are 
usually  sufficient  to  effect  a  cure. 

Muscular  Paralysis 

This  may  be  due  either  (a)  to  disease  or  injury  of  the  medulla  oblongata 
or  the  nerves  supplying  the  muscles,  or  {h)  to  affections  of  the  muscles  them- 
selves. Among  the  diseases  which  produce  these  results  may  be  mentioned 
syphihs,  cancer,  lead-poisoning,  rheumatism,  and  exposure  to  cold. 

Pressure  on  a  recurrent  laryngeal  nerve  affects  the  abductor  before  the 
adductor  filaments.  This  injury  is  liable  to  be  produced  by  goitre,  aneurysm, 
enlarged  lymphatic  glands,  or  thickening  of  the  pleura  at  the  apex  of  the 
right  lung.  When  both  groups  of  muscles  are  paralysed,  the  vocal  cord  on 
the  corresponding  side  remains  fixed  in  the  cadaveric  position,  i.e.  midway 
between  extreme  abduction  ami  adduction,  and  on  phonation  the  healthy 
cord  is  drawn  to,  or  even  over,  the  middle  hue,  compensating  for  the  ini- 
mobihty  of  the  paralysed  cord. 

Paralysis  of  the  abductor  or  adductor  muscles  may  be  unilateral  or 
bilateral.  ^  When  only  one  ahditctor  is  affected  the  voice  is  usually  unaltered, 
but  there  is  more  or  less  dyspnoea  and  stridulous  breathing.  When  both 
abductors  are  paralysed,  the  vocal  cords  lie  almost  parallel,  but  generally 
separated  rather  more  behind  than  in  front.  The  voice  is  usually  but  little 
altered ;  expiration  is  free  ;  but  inspiration  difficult  on  the  least  exertion 
and  attended  with  stridor,  which  is  also  generally  present  during  sleep.  It 
usually  occurs  in  adults,  and  is  more  common  in  males  than  females,  result- 
ing from  either  neuropathic  or  myopathic  changes. 

When  only  one  adductor  is  paralysed,  the  voice  is  hoarse  or  may  be  almost 
lost,  and  laughing,  coughing,  and  sneezing  are  always  altered  in  character. 

Bilateral  paralysis  of  the  adductors  (functional  aphonia)  is  more  fre- 
quently met  with  in  women  than  men,  and  among  young  women  than  old 
ones.  The  subjects  of  this  affection  are  often  anfemic  and  in  a  feeble  state 
ot  health,  occasionally  they  are  found  to  be  suffering  from  some  disorder  of 
tile  sexual  system.  It  may,  however,  result  from  catarrh,  rheumatism,  lead- 
poisonmg,  and  other  causes,  and  is  often  met  with  in  the  second  and  third 
stages  of  phthisis.  Although  the  aphonia  is  usually  constant,  sometimes  a 
ew  words  are  uttered  in  a  natural  tone  of  voice,  especially  those  at  the 
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beginning  of  a  sentence.  A  notable  feature  is  tliat  coughing  and  sneezing 
are  little  altered  in  character.  On  attempted  phonation,  although  thu  vocal 
cords  are  adducted  slightly,  a  considerable  interval  is  left  between  them  ; 
sometimes  one  is  more  affected  than  its  fellow.  The  mucous  membrane  of 
the  larynx  is  iisually  pale. 

The  central  adductor  [arytenoid eus  proimus)  is  often  affected  in  conjunc- 
tion with  the  lateral  adductors,  but  may  alone  be  paralysed.  When  in  this 
condition  there  is  loss  of  voice,  and  although  the  vocal  cords  approximate  in 
the  anterior  three -fourths  of  their  length  they  remain  separated  by  a  trian- 
gular opening  in  their  posterior  fourth. 

The  external  tensors  {crico-thyroidei)  are  occasionally  paralysed  in  con- 
sequence of  exposure  to  a  draught  of  cold  air  on  the  neck,  but  violent  or  long- 
continued  use  of  the  voice,  especially  in  the  open  air,  may  produce  the  same 
.result. 

The  symptoms  are  :  loss  of  voice,  sometimes  only  grufthess,  and  when  a 
finger  is  placed  on  one  of  the  muscles  during  phonation  no  movement  is 
detected.  When  the  affection  is  bilateral  the  central  portion  of  the  vocal 
cords  is  depressed  during  inspiration  and  raised  in  expiration.  The  glottis 
also  has  the  appearance  of  a  wavy  line. 

The  internal  tensors  {thyro-arytenoidei  intcrni)  are  not  infrequently 
affected  as  a  result  of  over-fatigue  of  the  voice,  or  strain  from  an  excessive 
vocal  effort.  When  this  has  occurred,  the  vocal  cords  appear  slightly  bowed 
outwards,  leaving  an  elliptical  aperture  between  them. 

Treatment. — This  must  depend  upon  the  cause  and  duration  of  the 
affection.    If  congestion  is  present,  sedative  steam  inhalations,  such  as  ben- 
zoin, should  be  employed,  and  when  it  has  subsided  the  application  of  elec- 
tricity to  the  muscles  affected  may  be  of  service.    This  is  done  by  attaching 
one  pole  of  a  battery  to  a  metal  disc  fastened  over  the  affected  muscle  by  a 
piece  of  elastic  tied  round  the  patient's  neck,  and  the  other  to  a  laryngeal 
electrode,  contact  being  made  by  depressing  the  lever  as  soon  as  the  end  of 
the  electrode  touches  the  affected  part  of  the  larynx.    In  cases  of  bilateral 
paralysis  of  the  abductors,  unless  the  aperture  between  the  cords  is  seen  to 
enlarge  within  a  short  time  after  treatment  has  been  commenced,  tracheotomy 
ought  to  be  performed  without  delay.    In  many  cases  of  functional  aphonia 
the  application  of  a  strong  astringent  (chloride  of  zinc  30  grs.  to  or 
perchloride  of  iron  120  grs.  to  5  j,)  to  the  interior  of  the  larynx  is  sufficient 
to  restore  the  voice  ;  but,  if  this  fails,  faradism  applied  to  the  vocal  cords 
will  produce  the  desired  result.    Should  the  voice  be  lost  soon  after  it  has 
been  regained,  it  is  better  to  wait  until  the  general  health  is  improved,  be- 
cause the  shock  produced  by  the  constant  application  of  electricity,  especially 
if  a  strong  current  is  used,  frequently  tends  to  retard  the  ultimate  recovery 
of  the  patient.    In  the  treatment  of  laryngeal  paralysis  constitutional  reme- 
dies are  often  required,  and  in  some  cases  are  more  important  than  local 
measures. 

Muscular  Spasm 

Spasm  of  the  adductors  of  the  vocal  cords  {Millar's  asthma)  is  most 
frequently  met  with  in  children  between  six  months  and  two  years  old,  after 
which  age  the  tendency  decidedly  diminishes.  Males  are  much  more  subject 
to  it  than  females,  and  those  who  are  rickety  are  especially  liable  to  be 
attacked. 
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Most  cases  are  met  with  during  the  first  few  months  of  the  year,  in  con- 
sequence of  the  more  excitable  condition  of  the  child's  nervous  system  at 
that  time,  dependent  upon  confinement  to  the  house  during  the  winter 
months. 

Difficult  dentition  and  intestinal  irritation  produced  by  indigestible  food 
or  worms  are  the  chief  exciting  causes.  Sometimes  the  attacks  occur  during 
sleep,  but  they  may  be  brought  on  by  the  child  crying,  sucking,  or  being 
dandled. 

Symptoms. — A  severe  attack  begins  with  several  short  stridulous  in- 
spirations, followed  by  a  longer  and  more  noisy  one,  after  which  respiration 
ceases,  the  head  is  thrown  backwards,  and  the  spine  bent  in  the  same  direc- 
tion. The  eyes  are  fixed  or  turn  from  side  to  side ;  the  fingers  are  clenched 
over  the  thumbs  and  the  wrists  flexed  ;  the  feet  are  flexed  and  rotated  slightly 
outwards  and  the  great  toes  adducted.  The  child's  face  becomes  dusky,  and 
the  superficial  veins  distended.  Suddenly  the  spasm  relaxes  and  the  child 
recommences  to  breathe.  Usually  the  attacks  recur  from  time  to  time,  some- 
times at  frequent  intervals,  but  any  one  of  them  may  prove  fatal.  Pyrexia  is 
generally  absent. 

Treatment. — During  the  attack  the  child  should  be  slapped  on  the  back, 
cold  water  thrown  on  the  face,  and  smelling-salts  held  to  the  nose.  When 
the  spasm  has  passed  off  an  enema  should  be  given  and  a  mercurial  purge 
administered.  With  a  view  to  diminish  the  tendency  of  spasms,  musk 
(gr.  1-3)  or  bromide  of  ammonium  or  potassium  should  be  administered 
every  three  or  four  hours.    The  greatest  attention  must  be  paid  to  diet. 
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CHAPTER  XIV 
DISEASES  AND  INJURIES  OF  THE  NECK  AND  THROAT 

MALFORMATIONS 

Branchial  Fistula 

The  Eustachian  tube  is  the  modified  first  branchial  cleft  of  fcetal  life.  The 
others  usually  leave  no  representative,  but  occasionally  a  fistulous  opening 
is  found  at  birth  corresponding  to  one  of  them.  The  second  and  fourth 
appear  to  persist  more  frequently  than  the  third ;  the  former  opens  in  the 
neighbourhood  of  the  lesser  cornu  of  the  hyoid  bone,  and  may  or  may  not 
communicate  with  the  pharynx:  the  latter  lies  just  at  the  inner  margin  of 
the  sterno-mastoid  immediately  above  the  sternum.  Occasionally  it  opens 
into  the  trachea  or  pharynx.  They  give  rise  to  no  symptoms  and  usually 
require  no  treatment.  Pedunculated  fibro-cartilaginous  masses  are  some- 
times found  in  the  neighbourhood  of  their  external  orifice. 

Spina  bifida,  which  occasionally  oocurs  in  the  cervical  region,  nfevi, 
hydrocele  of  the  neck,  dermoid  cysts  and  those  developed  in  connection  with 
the  thyroid  body  and  the  thyroglottic  canal,  congenital  lipomata  and  malfor- 
mations of  the  pharynx,  are  described  elsewhere. 

INJURIES  OF  THE  NECK 
WOUXDS 

Transverse  incised  wounds  are  frequently  met  with  in  the  front  of  the 
neck.  For  the  most  part  they  are  self-inflicted :  many  lie  in  the  supra- 
hyoid space  ;  some  in  the  thyrohyoid  ;  and  others  again  over  the  larynx  or 
trachea.  Generally,  in  right-handed  people,  they  begin  on  the  left,  high 
up,  and  run  obliquely  towards  the  right,  becoming  less  and  less  deep ;  and 
not  unfrequently  they  are  jagged,  the  skin  rolling  up  into  folds  before  the 
pressure  of  the  knife,  so  that  it  appears  as  if  several  cuts  had  been  inflicted. 
Sometimes  they  extend  from  one  side  to  the  other,  dividing  the  trachea  and 
oesophagus  or  both  the  carotid  arteries,  and  even  notching  the  vertebral 
column  ;  much  more  often  they  are  superficial,  not  penetrating  perhaps  into 
the  deep  fascia.  There  are  various  reasons  for  this  :  the  edge  of  the  knife 
m  many  instances  is  directed  agamst  the  lower  jaw  ;  or  the  force  is  spent 
against  the  cartilages  ;  when  the  head  is  thrown  back  the  larynx  is  thrust 
forward  and  the  vessels  recede  ;  resolution  often  fails  at  the  last  moment ; 
and  if  the  air-passages  are  opened  the  sudden  collapse  of  the  thorax,  pre- 
viously expanded  to  its  utmost,  is  sufficient  to  interrupt  the  tension  of  the 
muscles  and  break  the  force  of  the  arm.  In  this  way  the  vessels  escape 
unhurt  in  by  far  the  larger  number  of  cases. 
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Besides  these,  gunshot  injuries  and  punctured  wounds,  stabs  for  ex- 
ample from  behind,  penetrating  the  apex  of  the  lung,  or  involving  the 
great  vessels  at  the  root  of  the  neck,  and  even  penetrating  between  the 
arches  of  the  vertebrfe  into  the  spinal  canal,  are  occasionally  met  with. 
Union  by  the  first  intention  is  the  exception.  It  is  almost  impossible  to 
keep  the  wound  at  rest,  and  partly  owing  to  the  elasticity  of  the  skin,  partly 
to  the  action  of  the  platysma,  the  edges  always  curl  inwards,  so  that  perfect 
adaptation  cannot  be  obtained.  Death  may  occur  almost  instantaneously  from 
loss  of  blood,  arterial  or  venous  ;  from  air  being  drawn  into  a  wounded  vein ; 
from  suffocation  owing  to  a  detached  portion  of  the  tongue  or  one  of  the 
cartilages  falling  into  the  larynx  or  trachea  ;  or  from  blood  pouring  into 
the  lungs  ;  or  it  may  follow  later  from  inflammation  or  other  complications. 
Emphysema  is  not  uncommon,  but  is  rarely  of  much  importance ;  spasm 
and  oedema  of  the  glottis  may  set  in  at  any  moment ;  food,  dust,  cold  air, 
blood,  or  pus  may  find  its  way  down  to  the  lungs,  and  set  up  bronchitis  or 
broncho-pneumonia  ;  abscesses  may  form  around  the  air-passages,  and  spread 
into  the  tissues  of  the  neck,  and  down  behind  the  cervical  fascia  to  the 
pleura  and  pericardium  ;  and  if  these  complications  do  not  prove  fatal,  peri- 
chondritis and  necrosis  of  the  cartilages  may  set  in  ;  granulations  may  spring 
up  and  close  the  larynx  or  trachea  ;  a  fistulous  orifice  may  be  left,  or  aphonia, 
dyspncea,  or  dysphagia  may  persist  for  the  rest  of  life,  caused  by  the  cicatri- 
sation that  takes  place  in  the  interior. 

When  the  wound  lies  above  the  hyoid  the  facial  and  lingual  arteries  may 
be  cut,  the  cavity  of  the  mouth  opened,  and  the  tongue  and  epiglottis 
liacked  in  such  a  way  that  they  fall  back  over  the  larynx  and  cause 
instant  death.  The  haemorrhage  is  usually  free  and  the  blood  may  pour 
■down  into  the  trachea  as  well  as  escape  externally.  Food  and  saliva  pass 
out  through  the  opening ;  the  movements  of  the  tongue  are  impaired  (some- 
times the  hypoglossal  nerve  is  divided) ;  the  elevators  of  the  hyoid  are  cut 
across  ;  and  swallowing  and  vocalisation  cannot  be  properly  carried  out.  If 
the  thyrohyoid  membrane  is  divided,  the  epiglottis  and  even  the  arytenoid 
cartilages  may  be  detached  and  hang  down  ;  or  the  aryepiglottic  folds  may  be 
cut,  and  the  superior  thyroid  artery  and  superior  laryngeal  nerve  divided. 

When  the  brunt  of  the  force  falls  upon  the  cartifages  the  great  vessels 
nsually  escape ;  they  lie  far  back  in  the  angle,  and  unless  the  incision 
begins  under  the  ear,  or  traverses  the  cricothyroid  space,  they  are  generally 
well  out  of  the  way.    The  immediate  risk,  therefore,  is  not  so  great ;  but 
whenever  the  larynx  is  wounded,  the  danger  of  inflammation,  of  spasm  and 
<Edema  of  the  glottis,  and  of  food  passing  down  into  the  air-passages,  owing 
to  the  imperfect  way  in  which  they  are  protected,  is  very  serious.  Dyspnoea 
and  a  sense  of  impending  suffocation  are  always  present ;  the  least  attempt 
at  swallowing  or  speaking  brings  on  fits  of  spasmodic  coughmg ;  and,  if  the 
patient  survives,  permanent  impairment  of  the  voice  is  not  uncommon. 
.     Haemorrhage  is  more  frequent  in  wounds  of  the  lower  part  of  the  neck ; 
it  may  come  from  the  carotid  or  thyroid  arteries  ;  from  the  anterior,  ex- 
ternal, or  internal  jugular  veins,  or  even  from  the  thyroid  gland,  which 
sometimes,  when  cut  into,  bleeds  profusely ;  and,  if  the  trachea  is  cut  across, 
the  blood  may  pour  down  into  the  lungs  so  as  to  cause  instant  death. 
Wounds  of  the  trachea  of  themselves  are  not  very  serious  ;  but  when  it  is  ' 
clmded  the  two  ends  retract  so  that  a  wide  space  appears  between  them, 
tlie  lower  sinking  down  into  the  thorax  and  moving  to  such  an  extent  with 
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eacli  inspiration  that  it  is  almost  impossible  to  fix  it.  The  oesophagus  and  the 
xecurrent  laryngeal  nerve  are  often  wounded  at  the  same  time.  Punctured 
•wounds  at  the  root  of  the  neck,  if  they  involve  the  upper  aperture  of  the 
thorax,  are  often  fatal  at  once  from  injury  to  the  great  vessels  ;  but 
instances  are  recorded  in  which  recovery  has  taken  place,  even  when  the 
^pex  of  the  lung  has  been  injured  and  the  brachial  plexus  divided. 

Treatment — Haamorrhage  must  be  stopped  at  once  by  pressure.    If  the 
"Vessel  is  a  large  one,  the  finger  must  be  inserted  into  the  wound  and  kept 
upon  the  bleeding  point ;  division  of  one  of  the  carotids  is  generally  fatal 
immediately,  but  instances  are  on  record  in  which  the  hfemorrhage  has  been 
^stayed  temporarily  in  this  way,  until  better  means  could  be  adopted.    If  the 
wound  is  too  large,  or  there  are  many  bleeding  points,  a  handkerchief,  or  a 
sponge,  may  be  used  ;  but  care  must  be  taken  not  to  compress  the  trachea 
or  to  drive  the  blood  down  into  it.    Then,  as  soon  as  possible,  the  arteries 
should  be  secured,  either  by  torsion  or  ligature  at  both  ends,  and  the  veins 
tied.    Complete  division  of  the  internal  jugular  is  not  necessarily  fatal ;  a 
small  lateral  wound  should  be  treated  as  if  a  branch  had  been  torn  off  from 
the  side.    In  deep  punctured  wounds,  beliind  the  angle  of  the  jaw,  when  the 
bleeding  is  plainly  arterial,  and  when  it  is  impossible  to  secure  the  vessel 
without  a  long  and  dangerous  dissection,  an  attempt  should  be  made  to 
■ascertain  by  pressure  upon  the  external  carotid  whether  it  proceeds  from 
'One  of  its  branches — and,  if  so,  this  should  be  tied  ;  under  other  circum- 
■stances  a  ligature  should  be  placed  round  the  common  trunk.  Wounds 
farther  back  in  the  neck  are  still  more  serious.    The  vertebral  artery,  or 
some  of  the  main  branches  of  the  occipital  and  superior  intercostal,  may  be 
•divided  ;  or  even  the  spinal  cord  may  be  injured.    If  an  artery  is  severed  an 
attempt  must  be  made  to  tie  it ;  if  this  fails  the  Avound  must  be  plugged  from 
the  bottom  with  some  antiseptic.    This  has  succeeded  even  in  the  case  of 
the  vertebral. 

In  other  cases  asphyxia  is  a  more  prominent  symptom.  When  it  arises 
from  the  entry  of  air  into  veins,  or  from  blood  pouring  down  the  trachea, 
help,  as  a  rule,  is  too  late  ;  but  if  a  portion  of  the  tongue  or  of  the  larynx  has 
been  detached,  and  is  hanging  over  the  aperture,  it  is  sometimes  possible  to 
lift  it  out  of  the  way  in  time.  The  subsequent  treatment  depends  upon  the 
■extent  of  the  injury.  A  deep  ligature,  for  example,  may  be  passed  through 
the  base  of  the  tongue  to  keep  it  forward  ;  the  epiglottis,  if  extensively 
■cut  into,  is  better  removed,  and  this  does  not  seem  to  interfere  with  deglu- 
tition ;  otherwise  it  may  be  secured  with  sutures  ;  and  the  same  may  bo 
■clone  with  the  other  cartilages.  Divided  nerves,  if  the  ends  can  be  found, 
should  always  be  drawn  together  again.  Woimds  of  the  esophagus  must 
be  closed  with  catgut,  but,  especially  if  they  are  transverse,  there  is  little 
chance  of  primary  union.  When  the  trachea  is  cut  across  an  attempt 
must  always  be  made  to  approximate  the  ends  with  sutures  ;  but,  owing  to 
the  extent  of  the  retraction  and  the  movement  of  the  parts,  this  is  by  no 
means  easy,  finally,  if  blood  has  poured  into  the  trachea,  as  much  as 
possible  must  be  removed  by  means  of  suction  or  by  feathers,  so  as  to  limit 
the  area  of  decomposition  and  inflammation  ;  with  an  extensive  wound  in  the 
air-passages  the  patient  cannot  cough  it  up. 

If  the  incision  is  of  great  length,  sutures  may  be  inserted  at  the  ends  to 
tlraM'  the  edges  together,  but  even  then  they  rarely  unite  by  the  first  inten- 
tion :  the  central  portion,  if  the  air-passages  liave  been  wounded  and  cannot 
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be  secured  by  sutures,  should  be  left  open,  so  as  to  afford  free  exit  for  the 
discharge,  which  might  otherwise  find  its  way  into  the  lungs.  Gaping  is 
prevented,  as  soon  as  the  patient  is  placed  in  bed,  by  raising  the  shoulders 
and  fixing  the  head  with  bandages  in  a  position  of  moderate  flexion,  taking 
care  of  course  not  to  force  it  down  so  far  as  to  interfere  with  respiration. 
If  the  larynx  is  badly  injured  it  is  better  to  perform  tracheotomy  at  once  and 
insert  a  rubber  tube  ;  it  is  almost  sure  to  be  required  later  on  for  oedema  or 
spasm  of  the  glottis,  to  prevent  the  entry  of  foul  air  or  discharges  into  the 
lungs,  or  from  narrowing  of  the  glottis  owing  to  the  cicatrisation  and 
growth  of  granulations. 

A  thin  flat  sponge  wrung  out  of  hot  water  should  be  laid  over  the  wound 
to  prevent  dust  entering  in  ;  and  the  air  of  the  room  must  be  kept  warm  and 
moist  by  means  of  a  steam-kettle.  Bronchitis  is  nearly  sure  to  occur  if  the 
air-passages  are  opened,  and  is  very  likely  to  run  on  to  pneumonia.  The 
patient  is  often  broken-down  in  health  already,  and  is  in  a  state  of  extreme 
depression  ;  he  is  weakened  still  further  by  hfemorrhage ;  coughing  is  im- 
possible owing  to  the  position  of  the  wound ;  and  even  if  blood  does  not 
enter  the  lungs,  and  decompose  there,  inflammation  is  very  likely  to  extend 
down  from  the  seat  of  injury,  or  be  caused  by  particles  of  food,  or  by  the  air 
that  has  been  fouled  in  passing  over  a  septic  surface.  The  diet  must  be 
nutritious,  with  a  moderate  amount  of  stimulants  ;  and  the  patient  must  be 
fed  either  with  enemata  or  by  means  of  a  tube  passed  down  into  the  stomach. 
The  danger  is  greatest  if  the  oesophagus  or  pharynx  is  opened ;  but  if  the 
muscles  of  the  floor  of  the  mouth  are  divided,  or  if  there  is  any  extensive 
injury  to  the  upper  part  of  the  glottis,  the  same  precautions  must  be  taken. 
The  larynx  loses  its  power  of  protecting  itself ;  coughing  is  impossible  owing 
to  the  escape  of  air  ;  and  often  the  sensibility  of  the  mucous  membrane  is 
impaired.  A  soft  india-rubber  tube  is  generally  sufficient ;  it  may  be  passed 
either  through  the  mouth  or  nose  (never  through  the  wound),  and  care 
must  be  taken  to  make  certain  that  it  has  not  accidentally  entered  the 
larynx.  Liquid  food  may  be  -poured  down  this  by  means  of  a  funnel  every 
four  hours  without  much  inconvenience  to  the  patient  and  without  any  risk. 
In  all  suicidal  cases  the  patient  must  be  carefully  watched,  for  fear  of  doing 
himself  further  injury  ;  sometimes  it  is  necessary  to  restrain  the  hands,  but 
when  possible  this  should  be  avoided.  Little  can  be  done  for  the  despondency 
that  is  so  often  present ;  if  there  is  sleeplessness  or  much  excitement  chloral 
may  be  given  :  bromide  is  too  depressing  and  opium  is  inadvisable  in  bron- 
chitis. The  prognosis  in  such  cases  is  much  worse  than  might  be  expected 
from  the  extent  of  the  wound. 

If  dyspnoea  arises  the  wound  must  be  examined  at  once,  and  if  necessary, 
tracheotomy  performed.  Occasionally  this  is  required  at  a  later  period, 
owing  to  irregular  contraction  or  cicatrisation  in  the  interior,  or  to  the 
presence  of  exuberant  granulations,  which  cannot  be  got  rid  of  by  scraping 
or  cauterisation.  Quinine,  carbonate  of  ammonia,  ether  and  other  stimu- 
lants must  be  given  freely  if  pneumonia  sets  in ;  and  the  side  of  the  chest  ' 
may  be  enveloped  in  a  poultice  ;  but  the  signs  are  often  too  obscure  until  { 
it  IS  well  advanced.  There  is  no  rise  of  temperature  in  many  cases,  and 
expectoration  is  absent ;  the  face  is  pale  and  dusky,  the  forehead  covered 
with  beads  of  perspiration,  the  respiration  short  and  jerky  and  the  pulse 
small  and  quick.  Generally  the  patient  rapidly  falls  into  a  kind  of  stupor. 
Deep-seated  abscesses  and  cellulitis  of  the  neck  are  usually  accompanied  by 
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rigors  and  high  fever  :  and  the  local  signs  are  well-marked.  Sometimes  the 
inflammation  extends  along  the  outside  of  the  trachea  into  the  mediastinum, 
and  causes  pleurisy  and  even  pericarditis.  If  a  fistulous  opening  is  left  it 
may  he  cured  hy  a  plastic  operation,  paring  the  edges  and  bringing  them 
together  with  numerous  points  of  suture  ;  or  even  by  gliding  a  piece  of  skin 
over  it  from  one  side  or  the  other,  provided  that  it  is  certain  that  the  patient 
can  breathe  sufficiently  well  when  it  is  covered  up. 

Fracturk  op  the  Hygid  Bone 

Owing  to  its  protected  situation  this  is  rarely  broken  except  by  direct 
violence,  such  as  a  blow  or  a  squeeze,  as  in  hanging.  The  greater  cornu 
is  the  part  that  usually  gives  way.  One  or  two  instances,  however,  are 
recorded  in  which  it  was  produced  by  muscular  action  alone. 

The  diagnosis  is  seldom  difficult :  unless  there  is  much  swelling  or  ecchy- 
mosis,  the  fragments  can  generally  be  felt  from  the  outside,  and  always  by 
introducing  the  finger  into  the  mouth.  There  is  intense  pain  on  pressure, 
or  on  attempting  to  speak  or  swallow.  Very  often  the  fracture  is  compound, 
one  of  the  ends  having  perforated  the-  mucous  membrane,  and  there  is  a 
profuse  secretion  of  saliva  mixed  with  blood.  Sometimes  the  swelling 
extends  to  the  larynx,  so  that  the  dyspnoea  becomes  serious. 

Treatment. — The  fragments  must  be  brought  into  position  by  manipu- 
lation, and  the  head  and  neck  fixed,  as  far  as  possible,  by  a  splint  moulded 
over  the  shoulders  and  up  the  back  of  the  head.  Swallowing  is  so  intensely 
painful,  and  sometimes  sets  up  such  an  amount  of  coughing  and  irritation, 
that  the  patient  may  have  to  be  fed  by  enemata  for  a  few  days,  until  the 
fragments  are  consolidated,  or  an  oesophageal  tube  can  be  used.  If  the 
dyspnoea  is  severe,  particularly  if  the  fracture  is  compound,  and  if,  as  often 
happens,  the  wound  becomes  septic  from  the  entry  of  food  and  other  sub- 
stances from  the  mouth,  so  that  there  is  risk  of  acute  laryngitis  setting  in, 
tracheotomy  may  be  required  at  a  moment's  notice.  Union  generally  takes 
place  in  three  or  four  weeks,  but  suppuration,  necrosis,  oedema  of  the 
larynx,  and  septic  pneumonia  are  not  uncommon. 

Dislocation  of  thehyoid  bone,  or  displacement  consequent  upon  relaxation 
of  the  ligaments  connecting  it  to  the  thyroid  cartilage,  has  also  been  de- 
scribed. 

Fracture  of  the  Cartilages  of  the  Larynx 

This  may  be  caused  in  the  same  way ;  even  the  trachea  has  been  torn 
across  by  a  violent  blow  from  the  point  of  an  elbow.  The  thyroid,  owing  to 
its  size,  position,  and  rigidity,  is  the  one  that  usually  suffers  :  sometimes  the 
cricoid  is  broken  as  well. 

This  accident  may  prove  instantaneously  fatal  from  obstruction  or  spasm 
of  the  glottis.  Even  when  there  is  not  much  deformity  the  swelling, 
ecchymosis,  and  emphysema  seriously  narrow  the  rima  glottidis  and  cause 
very  alarming  dyspnoea.  In  general  there  is  the  most  intense  distress,  with 
a  sensation  of  impending  suffocation,  or  this  may  be  absent  at  the  first 
and  then  come  on  suddenly.  The  treatment  is  the  same  as  for  fracture  of 
the  hyoid,  but  unless  the  portion  of  cartilage  broken  off  is  very  small  and 
altogether  external,  so  as  not  to  involve  the  mucous  membrane,  tracheotomy 


942   DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


or  laryngotomy  may  be  required  at  a  moment's  notice.  The  latter  is  pre- 
ferable, as  the  opening  can  be  used  to  restore  the  displaced  cartilage  to  its. 
position  or  to  fix  it  by  sutures. 

Contusion  is  much  more  common,  and  when  severe — as,  for  example,  in 
garotting — so  that  there  is  lifemorrhage  under  the  mucous  membrane,  may 
give  rise  to  the  same  symptoms.  It  is  said  that  sudden  death  has  been 
caused  by  this  or  by  spasm,  without  any  fracture.  Care  must  be  taken  not 
to  mistake  the  crackling  sensation  that  is  often  felt  when  the  larynx  is  moved 
from  side  to  side  upon  the  vertebral  column  for  cartilage-crepitus. 

FoEEiGN  Bodies  in  the  Aib-Passages 

Irritating  vapours  rarely  penetrate  beyond  the  larynx  :  usually  they  ar& 
driven  out  at  once  by  coughing,  and  cause  merely  a  transient  hyperfemia, 
though  this  may  run  on  to  inflammation.  The  same  with  liquids,  unless- 
the  larynx  has  lost  its  sensitiveness  or  the  muscles  are  paralysed.  After 
diphtheria,  for  example,  or  when  a  patient  is  under  an  anaesthetic,  or  after 
wounds  involving  the  floor  of  the  mouth  or  the  upper  part  of  the  larynx^ 
when  the  mucous  membrane  is  dry  and  insensitive,  it  is  not  uncommon  for 
blood  or  liquid  food  or  material  vomited  up  from  the  stomach  to  find  its  way 
down  through  the  larynx  into  the  trachea  and  lungs,  and,  decomposing 
there,  set  up  broncho-pneumonia.  Solid  substances  cause  symptoms  of  much 
greater  intensity. 

As  a  rule  they  enter  by  the  mouth  ;  occasionally  they  ulcerate  through 
from  the  oesophagus,  especially  in  malignant  disease.    In  the  vast  majority 
of  cases  this  accident  is  the  resvilt  of  the  careless  habit  of  holding  things  in 
the  mouth  or  between  the  teeth,  especially  with  children.    Something  or 
other — a  laugh,  or  a  blow  upon  the  back — causes  a  sudden  inspiration,  and 
the  foreign  body  is  sucked  down  into  the  widely-open  glottis  and  lodged  in 
the  air-passages  before  it  is  known  that  the  hold  on  it  is  lost.  Blow-tubes 
and  pea-shooters  are  responsible  for  many,  the  child  in  filling  its  chest  with 
air  drawing  the  projectile  right  into  the  larynx.    In  operations  about  the 
mouth,  when  the  patient  is  under  an  anaesthetic,  it  has  happened  many 
times :  sets  of  false  teeth,  or  wedges  used  to  hold  the  mouth  open,  or  teeth 
dropped  from  the  forceps  after  extraction,  in  the  haste  to  grasp  another,  are 
all  recorded  as  having  fallen  into  the  larynx.    The  same  thing  may  occur  in 
the  vomiting  that  follows  anaesthesia.    A  case  of  sudden  death  after  th& 
administration  of  ether  was  found  to  be  due  to  the  skin  of  a  ripe  plum  rolled 
up :  it  had  been  vomited,  drawn  into  the  larynx,  and  was  firmly  wedged  in 
the  right  bronchus,  so  that  its  end  fell  over  and  covered  the  orifice  of  the 
left.  Round  worms  from  the  digestive  tract,  vomited  during  sleep,  have  been 
known  to  lead  to  the  same  result. 

Symptoms. — These  vary  according  to  the  position,  whether  it  is  in  the 
larynx  itself,  in  the  trachea,  or  in  the  smaller  bronchi.  They  may  be 
immediate,  due  to  obstruction  or  irritation,  or  secondary,  caused  by  the 
inflammation  that  invariably  follows  sooner  or  later. 

1.  In  the  larynx. — If  it  is  large  and  round,  so  as  to  fit  upon  the  rima. 
glottidis,  or  sharp  and  angular,  so  as  to  cause  spasm,  suffocation  may  be- 
immediate.  The  symptoms  are  of  the  most  urgent  description  :  the  patient 
starts  up  wildly,  gasping  for  breath,  and  clutching  at  his  collar  ;  the  face  is 
hvid,  rapidly  becoming  cyanosed ;  the  veins  on  the  forehead  and  neck  stand 
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out  like  cords ;  he  may  be  quite  unable  to  speak,  or,  if  the  larynx  is  not 
quite  closed,  utters  the  most  distressing  sounds,  attempting  at  the  same 
time  to  push  his  finger  down  his  throat ;  expiration  and  coughing  become 
more  and  more  violent,  until  the  body  becomes  convulsed,  a  cold  sweat 
breaks  out,  and  within  a  minute  he  falls  down  unconscious. 

In  most  cases,  however,  the  immediate  effect  is  not  so  intense :  if  the 
foreign  substance  is  smooth,  so  that  it  does  not  set  up  much  irritation,  or  if 
it  is  lodged  in  some  place  out  of  the  way,  like  one  of  the  ventricles,  the 
symptoms  may  be  comparatively  slight,  although  the  patient  is  never  free 
from  danger.  The  cough  is  characteristic  :  it  comes  on  in  spasmodic  fits 
of  uncontrollable  violence  and  often  continues  until  the  patient  is  utterly 
prostrate  from  exhaustion.  The  least  change  of  posture  is  sufRcient  to 
induce  it.  At  first  it  is  dry  without  expectoration,  but  afterwards,  when 
inflammation  sets  in,  this  may  be  copious,  thick,  and  stained  with  blood. 
Sometimes,  especially  in  children,  the  symptoms  bear  some  resemblance  to 
croup  ;  but  as  a  rule,  when  they  are  due  to  a  foreign  body,  expiration  is  more 
difficult  than  inspiration.  Pain,  a  sensation  of  tickling  often  referred  to  the 
ear,  and  a  sense  of  anxiety  or  of  impending  suffocation,  are  nearly  always 
present.  The  voice  may  be  quite  lost  from  the  first,  or,  if  not,  it  always 
becomes  hoarse  in  a  few  hours,  from  the  swelling  and  cedema  that  foUoAV. 
Later  on,  if  the  foreign  body  is  sharp  and  angular,  so  as  to  cause  inflamma- 
tion and  ulceration  of  the  mucous  membrane,  death  may  ensue  from  spasm 
and  a'dema  of  the  glottis  ;  necrosis  of  the  cartilages  may  occur  ;  the  inflam- 
mation may  spread  to  the  lungs  and  cause  pneumonia ;  even  blood-vessels 
may  be  ruptured,  or  the  patient  may  die  at  length,  worn  out  and  exhausted. 
A  coin,  on  the  other  hand,  has  been  known  to  lie,  coated  over  with  mucus, 
in  one  of  the  ventricles  for  many  months  without  causing  urgent  symptoms. 

2.  In  the  tracliea. — If  the  foreign  body  is  fixed,  like  a  pufl'-dart,  which 
lies  with  its  point  uppermost  and  with  each  expiration  is  driven  farther  and 
farther  into  the  substance  of  the  trachea,  the  innnediate  symptoms  are  not 
so  striking.  There  is  dyspnoea,  but  the  cough  is  more  continuous  and  is 
not  of  the  same  spasmodic  uncontrollable  character.  Aphonia  is  not  present 
until  the  mucous  membrane  of  the  larynx  becomes  swollen  from  the  constant 
effort  at  expulsion.  Pain  is  always  felt  over  the  actual  spot,  and  there  is 
constant  soreness  behind  the  sternum.  Inflammation,  however,  with  ulceration 
and  copious  expectoration,  very  soon  makes  its  appearance  and  extends 
rapidly  to  the  lungs.  If,  on  the  other  hand,  the  foreign  body  is  free,  the 
symptoms  depend  chiefly  upon  its  shape  and  weight.  At  one  moment  it  lies 
over  the  bronchi,  generally  the  right,  owing  to  the  position  of  its  orifice  ;  the 
next,  it  is  coughed  up  against  the  larynx,  and  starts  a  violent  paroxysm. 
Sometimes  the  patient  is  so  fortunate  as  to  cough  it  out,  with  instant 
rehef;  sometimes,  on  the  other  hand,  it  becomes  impacted  in  the  rima 
glottidis,  or  is  caught  and  held  by  the  muscular  spasm,  and  immediate 
death  ensues.  Often  the  patient  is  conscious  that  it  shifts  its  position. 
Sometimes  it  can  be  heard  and  even  felt  from -the  outside. 

3.  In  the  lungs.— When  a  foreign  body  is  lodged  in  one  of  the  bronchi 
there  is  rarely  the  same  urgency.  Dyspnoaa,  cough,  copious  expectoration, 
pain,  and  anxiety  are  all  present,  but  the  distress  is  not  so  extreme,  and 
there  is  not  the  same  sense  of  impending  suffocation.  If  it  lies  in  one  of  the 
large  bronchi,  valuable  evidence  may  be  gained  from  an  examination  of  the 
chest.    If  the  obstruction  is  only  partial,  the  movement  on  that  side  is 
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diminished,  the  respiratory  murmur  is  fainter,  and,  generally,  an  unusual 
whistling  sound  is  heard  as  the  air  rushes  past  the  obstruction,  unless  this 
is  drowned  by  the  coarse  relies  caused  by  the  large  amount  of  secretion  that 
is  poured  out.  On  the  other  hand,  should  the  whole  of  one  lung  or  of  one 
lobe  be  shut  off,  vocal  fremitus  and  the  normal  vesicular  murmur  are  want- 
ing, and,  after  a  time,  the  percussion  note  becomes  dull,  while  the  respiration 
in  the  rest  of  the  lung  is  puerile. 

Inflammation,  when  a  foreign  body  is  in  the  lung,  may  be  long  delayed 
(especially  if  it  is  of  an  unirritating  character),  but  it  always  breaks  out  at 
last.  Suppuration  sets  in,  abscesses  form  and  lead  to  destruction  of  the 
lung ;  gangrene,  haemorrhage,  or  empyema  may  occur ;  tuberculosis  may 
break  out,  and  the  end  nearly  always  comes  within  a  few  weeks,  though 
sometimes  not  for  years.  Only  exceptionally  has  the  foreign  body  found 
its  way  out  at  length  through  the  wall  of  the  thorax  in  the  pus  of  an 
empyema. 

Diagnosis. — In  the  absence  of  history  this  is  often  impossible  ;  no  single 
symptom  is  peculiar  to  this  accident.  Many  cases  have  occurred  in  which 
the  presence  of  a  foreign  body  has  never  been  suspected  (especially  in  the 
lungs)  ;  and  nearly  as  many  in  which  the  suspicion  has  been  wrong.  In 
children  the  difficulty  is  peculiarly  great. 

Asphyxia  may  be  caused  by  a  foreign  body  driven  into  the  pharynx ;  but, 
as  a  rule,  there  is  no  time  for  exact  diagnosis  ;  if  it  is  not  dislodged  at  once 
by  the  patient's  own  efforts  or  by  the  introduction  of  the  finger  into  the 
throat,  instant  laryngotomy  affords  the  only  hope. 

Inflammatory  affections,  croup,  especially  in  children,  and  laryngitis  are 
more  difficult.  The  most  important  feature  is  the  rapidity  of  the  onset,  and 
the  extreme  urgency  of  the  symptoms,  without,  at  first,  any  rise  of  tempera- 
ture or  sign  of  fever.  In  spasmodic  croup,  inspiration  is  more  difficult  than 
expiration.  Hysteria,  reflex  irritation  arising  from  disorders  of  the  digestive 
tract,  especially  in  children,  spasm  and  oedema  of  the  glottis,  even  aneurysm 
of  the  aorta,  and  whooping-cou^h,  occasionally  give  rise  to  difficulty,  especi- 
ally if  there  is  a  history  of  a  foreign  body  having  disappeared  from  the 
mouth  at  the  time  of  the  onset.  It  is  more  common  for  a  foreign  body  to  be 
overlooked. 

If  the  symptoms  are  very  acute,  particularly  if  there  is  violent  suffocative 
cough  recurring  in  spasms,  it  is  probable  the  foreign  body  is  in  the  larynx, 
or  else  that  it  is  loose  in  the  trachea,  and  is  coughed  up  against  it.  When 
they  are  severe  at  the  first,  and  subside  without  expulsion,  it  has  probably 
either  become  lodged  in  one  of  the  ventricles  or  has  passed  down  mto  the 
bronchi. 

Treatment. — In  some  cases  the  symptoms  are  so  urgent  that  laryng- 
otomy (as  being  the  most  speedy)  must  be  done  at  once  with  anything  that 
is  at  hand.  Even  when  the  pulse  can  no  longer  be  felt  at  the  wrist,  this 
may  succeed  with  the  help  of  artificial  respiration.  When  not  so  urgent, 
and  when,  as  usually  happens,  the  patient  is  seen  for  the  first  time  after 
the  immediate  paroxysm  has  subsided,  the  first  thing  is  to  ascertain  the 
position. 

If  it  IS  in  the  larynx  it  may  be  extracted  by  means  of  the  laryngoscope 
and  laryngeal  forceps.  A  5  per  cent,  solution  of  cocaine  brushed  once  or 
twice  over  the  mucous  membrane  renders  it  white  and  perfectly  insensitive, 
so  that  thorough  examination  can   easily  be  carried  out  without  fear  of 
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spasm.  Or  the  same  effect  may  be  produced,  though  not  nearly  so  well,  by 
the  prolonged  application  of  ice,  by  the  inhalation  of  chloroform  vapour,  or 
by  injecting  a  small  quantity  of  morphia  just  over  the  superior  laryngeal 
nerve,  at  the  greater  cornu  of  the  hyoid  bone.  If  this  fails,  the  choice  lies 
between  subhyoid  pharyngotomy,  laryngotomy  (or  laryngo-tracheotomy,  if 
more  space  is  required)  and  vertical  division  of  the  thyroid  cartilage,  accord- 
ing to  the  nature  and  position  of  the  foreign  body.  Then  it  must  either  be 
extracted  through  the  wound  or  pushed  up  from  below.  In  no  case  should 
a  patient  be  left  without  assistance  if  there  is  a  foreign  body  in  the  larynx 
or  floating  in  the  trachea,  especially  if  there  has  been  already  a  severe  attack 
of  spasmodic  dyspnosa. 

When  it  has  passed  beyond  the  larynx,  and  is  fixed  either  in  the  trachea 
or  in  the  lungs,  there  is  not  the  same  degree  of  urgency  or  such  immediate 
risk  to  life.  Tracheotomy,  however,  is  usually  advisable.  It  is  true  that  it 
has  been  shown  by  statistics  that  in  a  very  large  proportion  of  cases  expul- 
sion takes  place  without ;  and,  still  further,  that  the  percentage  of  deaths  in 
those  cases  in  which  tracheotomy  has  been  performed  is  higher  than  those 
in  which  it  has  not ;  but  I  think  it  will  be  granted  that,  given  any  individual 
case,  the  chance  of  safe  expulsion  is  much  greater  after  the  trachea  has  been 
opened,  and  that  the  risk  to  life  is  not  appreciably  increased  by  the  opera- 
tion. No  cannula  should  be  inserted  ;  retractors, 
easily  made  with  a  piece  of  bent  wire,  should  be 
fixed  in  the  tracheal  opening  and  fastened  round 
the  neck  with  an  elastic  band,  so  as  to  keep  up 
a  certain  degree  of  tension  upon  the  orifice,  or 
Golding-Bird's  dilator  may  be  used.  Sometimes 
expulsion  is  immediate,  or  the  foreign  body  is 
coughed  up  so  that  it  projects  in  the  tracheal 
wound,  or  it  is  dislodged  by  inversion  combined 
with  compression  of  the  thorax,  especially  if  it 
is  round  in  shape  and  of  some  weight  ;  emetics 
and  sternutatories  have  been  successful,  but  no 

rehance  can  be  placed  upon  them  ;  or  it  may  not  happen  for  some  days. 
There  are  many  instances  in  which  a  cannula  has  been  inserted  and  worn  for 
some  time,  and  then,  quite  unexpectedly,  perhaps  from  changes  it  undergoes 
itself,  or  from  ulceration  around  it,  the  foreign  body  has  suddenly  become 
detached  and  been  expelled. 

If  this  does  not  take  place  within  the  first  four  or  five  days,  the  an-- 
passages  must  be  explored  with  probes,  hooked  at  the  end,  tracheal  lorceps 
(either  Gross's,  which  are  made  of  German  silver,  so  that  they  can  be  bent 
to  any  shape,  or  Mackenzie's,  or  Durham's,  which  are  so  contrived  as  to 
open  only  at  the  extremities),  and  even  with  the  finger.  All  these  attempts 
cause  violent  expiration,  and  sometimes  in  this  way,  sometnnes  by  benig 
actually  hooked  up,  foreign  bodies  have  been  extracted  even  from  tlie  riglit 
bronchus.  Care  must  be  taken,  however,  not  to  mistake  the  rigid  angle 
between  the  bronchi  for  one.  Much  depends  upon  a  knowledgi>  ot  the 
shape  :  tubular  bodies  may  be  laid  hold  of  at  the  margin,  or  drawn  up  by 
passing  both  blades  of  a  pair  of  forceps  inside,  and  then  separating  tJiem  , 
the  worst  of  all  are  puff-darts,  which  become  firmly  wedged  m. 

Afterwards  the  same  precautions  must  be  taken  as  after  tracheotomy  : 
Hie  patient  must  be  confined  to  his  room,  the  air  kept  warm  and  moist, 
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the  wound  covered  with  moistened  gauze,  and,  so  long  as  there  is  any  fear 
of  spasm  or  oedema  of  the  larynx,  the  cannula  should  be  retained  and  the 
patient  fed  by  an  oesophageal  tube.  A  certain  amount  of  thickening  and 
irritation  of  the  mucous  membrane,  with  profuse  expectoration,  and,  possibly, 
the  growth  of  granulations,  is  very  likely  to  persist  for  some  time. 

In  older  cases,  when  some  length  of  time  has  elapsed  since  the  entry  of 
the  foreign  body,  the  question  of  surgical  interference  must  be  guided  mainly 
by  the  condition  of  the  lungs. 


Scald  of  the  Glottis 


In  gas-explosions  and  fires  the  pharynx  is  occasionally  burnt,  from  the 
heated  air  or  flame  being  drawn  into  the  mouth  ;  scalding  is  more  common, 
especially  in  young  children,  from  trying  to  drink  out  of  the  spout  of  a  kettle. 
In  either  case  the  chief  danger  arises  from  the  injury  to  the  upper  part  of 
the  larynx,  which  may  be  badly  hurt  from  the  flame  or  steam  being  sucked 
down  into  it  by  the  inspiration  which  precedes  a  scream.  The  oesophagus 
usually  escapes,  unless  there  is  a  determined  attempt  to  drink  the  fluid,  and 
it  is  thrown  at  once  to  the  back  of  the  mouth. 

Unless  the  accident  is  seen,  or  there  is  other  external  evidence,  the 
diagnosis  must  usually  be  made  from  the  sudden  onset  of  extreme  dyspnoea. 
The  lips  and  mouth  may  be  blistered,  but  they  often  escape,  as  the  fluid 
passes  right  to  the  back  and  is  ejected  through  the  nose.  There  is  constant 
screaming,  until,  partly  from  exhaustion,  partly  from  swelling  and  oedema, 
the  voice  is  completely  lost,  and  nothing  can  be  heard  but  a  hoarse,  croupy 
inspiration.  Dyspnoea  may  be  present  from  the  first ;  often  it  sets  in  with 
much  greater  severity  after  a  few  hours,  especially  towards  evening  ;  the 

pain  is  very  severe  ;  swallowing  is  almost 
impossible ;  and  even  in  children  there  ,  j 
is  the  most  terrible  apprehension.  If 
the  finger  is  introduced  into  the  mouth 
the  epiglottis  can  be  felt  hard  and  shri- 
velled, and,  passing  back  from  each  side 
of  it,  two  smooth  rounded  bodies,  which 
project  upwards  on  either  side  of  the 
aperture  of  the  larynx  and  almost  close  it. 
These  are  the  aryepiglottic  folds,  which 
become  cedematous  and  swell  up  to  such 
an  extent  that  when  the  tongue  is  depressed, 
they  may  be  seen  as  shining,  rounded, 
semi-translucent  masses,  reaching  nearly' 
to  the  middle  line.  In  severe  cases  the; 
mucous  membrane  at  the  base  of  the  epi-^ 
glottis,  the  false  vocal  cords,  and  even  the 
larynx  below  the  rima  glottidis,  are  more 
or  less  in  the  same  condition. 

Death  may  occur  from  asphyxia  within 
a  few  minutes  of  the  accident ;  more 
often  the  dyspnoea  becomes  worse  and  worse  ;  the  voice  is  completely  lost ; 
mspiration  is  hoarse  and  croupy,  the  lower  ribs  sinking  inwards  at  each  j 
attempt ;  and  the  child  sits  propped  up,  perfectly  quiet,  with  its  chest  thrown  ) 
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534.  -CEdema  of  the  glottis,  se  en 
from  behind. 
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forwards  and  its  chin  upwards,  so  as  to  secure  the  greatest  muscular  aid. 
The  face  is  pale  and  cyanosed,  the  lips  dusky,  the  forehead  covered  with 
beads  of  perspiration— in  short,  there  are  all  the  signs  of  imminent  suffoca- 
tion. Later,  if  spasm  of  the  glottis  does  not  set  in  and  prove  immediately 
fatal,  death  may  occur  from  exhaustion,  from  broncho-pneumonia  due  to 
extension  of  the  inflammation,  or  from  collapse  of  the  lungs.  Even  in  the 
slightest  case  the  prognosis  is  very  unfavourable. 

Treatment. — The  first  object  is  to  prevent  the  inflammation  spreadino', 
and  to  protect  the  mucous  menrbrane.  \\']ien  this  is  inflamed,  and  the 
cavity  of  the  glottis  already  narrowed,  the  slightest  irritant,  one  that  under 
ordinary  conditions  would  merely  cause  a  transient  cough,  may  bring  on  an 
attack  of  fatal  spasm.  The  air  must  be  kept  warm  and  moist,  without, 
however,  placing  the  child  in  a  steam  bath  ;  ice  must  be  placed  round 
the  neck  by  means  of  a  collar ;  leeches  may  be  applied  outside  ;  and  the 
child  must  be  kept  perfectly  quiet,  sitting  up.  In  adults,  the  hyperasmia 
and  sensitiveness  of  the  mucous  membrane  may  be  kept  in  check  by  con- 
stantly sucking  ice.  Small  doses  of  calomel  (gr.  j  to  gr.  ij)  every  hour 
until  there  are  free  bilious  evacuations,  or  very  small  ones  of  antimony  or 
aconite,  may  be  given  in  vigorous  children  if  the  fever  is  setting  in  with 
severity  ;  and  if  there  is  much  secretion,  an  emetic— alum  for  example,  which 
does  not  cause  depression  afterwards.  If,  however,  the  dyspnoaa  continues 
to  increase,  particularly  if  there  are  recurrent  attacks  of  spasm,  and  if  the 
chest-wall  is  beginning  to  fall  in,  there  is  no  choice  but  free  scarification  of 
the  aryepiglottic  folds,  intubation,  or  tracheotomy.  Tlie  first  of  these  is 
easily  carried  out  with  an  ordinary  bistoury,  the  edge  of  which  is  guarded  up 
to  within  a  third  of  an  inch  of  the  point  witii  a  spiral  piece  of  strapping ; 
the  forefinger  of  the  left  hand  acts  as  a  guide,  and  free  incisions  may  be 
made  without  danger.  I  have  known  this  followed  by  considerable  relief, 
but  as  a  rule  it  is  only  temporary. 

Intubation  is  more  difficult  to  carry  out,  and  requires  special  appliances, 
such  as  MacEwen's  or  O'Dwyer's  tubes ;  but  this  or  tracheotomy  must  be 
I'esorted  to,  unless  scarification  affords  distinct  and  lasting  relief.  It  is  true 
that,  especially  in  children,  opening  the  trachea  is  a  serious  operation,  and 
idds  an  additional  cause  for  the  broncho-pneumonia  which  so  commonly  sets 
111 ;  but  it  enables  the  child  to  breathe  freely,  for  a  time  at  least;  it  prevents 
3xhaustion  and  the  continued  battling  for  air  ;  it  stops  the  collapse  of  the 
ung  and  the  danger  of  hepatisation  ;  and  it  is  the  only  effectual  protection 
igainst  spasm.  If  it  is  reserved  to  the  last,  and  only  performed  in  cases 
'hat  are  already  desperate,  the  ill-success  that  attends  it  should  not  be  laid 
entirely  to  the  credit  of  the  operation. 


INFLAMMATOEY  AFFECTIONS 

Owing  to  their  exposed  position,  all  the  tissues  of  the  neck  are  very  liable 
•0  be  attacked  by  inflammation  ;  the  spine,  for  example,  may  become  the 
ieat  of  tubercle,  syphilis,  or  osteoarthritis  ;  the  muscles  may  be  attacked  by 
heumatism  ;  gummata  may  develop  in  them  (especially  in  the  stcrno- 
aastoid) ;  or  the  sheaths  of  the  nerves  may  become  involved  ;  but,  with  the 
exception  of  the  cellular  tissue  and  the  lymphatic  glands,  separate  description 
s  not  required. 

3  P  2 
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Diffuse  Inflammation  of  the  Cellulab  Tissue 

This  is  especially  serious  from  the  arrangement  of  the  cervical  fascia.  It 
may  be  caused  by  poisoned  wounds  (either  of  the  skin  or  the  mucous  sur- 
faces); by  infection  through  the  blood-stream,  as  in  pytemia;  or  by  extension 
from  some  neighbouring  focus  of  disease,  alveolar  abscess  for  example,  sup- 
puration in  the  floor  of  the  mouth  following  operation,  tonsillar  abscess,  and 
especially  the  periglandular  inflammation  that  occurs  in  scarlatina  and 
diphtheria.  The  intense  depression  characteristic  of  these  disorders,  lower- 
ing the  vitality  and  the  power  of  resistance  of  the  tissues,  is  probably  the 
cause  why  it  spreads  with  such  rapidity  and  so  widely. 

The  symptoms  are  very  grave  from  the  first  :  often  there  is  a  rigor  ;  the 
temperature  rises  rapidly ;  the  pulse  is  quick  and  feeble  and  delirium  soon 
sets  in.  The  pain  is  intense  ;  the  head  is  fixed  ;  the  tongue,  if  the  sub- 
maxillary region  is  involved,  forced  up  into  the  mouth  ;  the  jaws  hardly  able 
to  move  ;  and  swallowing  almost  impossible.  The  skin  is  swollen  and 
puffy ;  the  superficial  veins  are  distended,  and  all  the  tissues  of  the  neck 
hard  and  tense.  If  left  to  itself,  the  fascia  may  yield  and  allow  the  exudation 
to  make  its  way  towards  the  surface  and  point  by  the  side  of  the  neck  ;  but 
the  inflammation  is  more  likely  to  spread,  involving  one  layer  after  another, 
until  either  the  patient  dies  from  acute  blood-poisoning,  or  the  mediastina 
are  implicated,  and  pleurisy,  pericarditis,  or  retrosternal  suppuration  is  added 
to  the  rest. 

Early  and  free  incision  is  the  only  course.  The  patient  should  be  placed 
under  an  anresthetic  ;  an  incision,  an  inch  and  a  half  or  two  inches  in  length, 
made  over  the  most  prominent  part  of  the  swelling ;  the  deep  fascia  divided 
to  the  same  extent  upon  a  director ;  and,  if  this  does  not  give  sufficient  relief, 
the  point  of  the  director  thrust  into  the  middle  of  the  swelling  and  followed 
up,  after  Hilton's  method,  with  dressing-forceps.  Afterwards  a  large  drainage- 
tube  should  be  inserted,  and  the  discharge  encouraged  as  much  as  possible. 
The  direction  of  the  incision  must  be  parallel  to  that  of  the  main  vessels,  and 
it  must  be  very  carefully  made,  as  it  is  not  always  possible  to  ascertain  how 
far  they  are  displaced. 

Even  when  the  inflammation  is  not  so  severe  as  this,  extensive  destruction 
is  by  no  means  uncommon  ;  and  sometimes,  especially  after  scarlatina,  pro- 
fuse hemorrhage  occurs  about  the  time  that  the  sloughs  are  separating.  If 
it  comes  from  the  carotid  or  the  jugular,  an  attempt  must  be  made  to  find 
the  bleeding  point  and  isolate  it  for  ligature,  tracing  it  some  little  distance 
up  or  down,  as  the  case  may  be,  so  as  to  get  clear  of  the  sloughing  part ; 
but  if,  as  usually  is  the  case,  this  is  impossible,  all  that  can  be  done  is  to 
apply  styptics  and  pressure.  The  cavity  must  be  cleansed  and  dried  as 
thoroughly  as  possible,  well  covered  with  iodoform,  and  then  plugged  with 
iodoform  gauze  ;  but  the  prognosis  is  very  grave. 


Inflammation  of  the  Lymphatic  Glands 

The  cervical  glands  are  especially  liable  to  attacks  of  inflammation 
czema  capitis  in  infancy,  and  the  eruption  of  the  teeth  and  affections  o 
le  throat  in  childhood  and  youth,  maintain  in  many  cases  a  certair 
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degree  of  chronic  liyperfemia.  Usually  this  subsides  when  the  cause  i3 
removed  ;  but  sometimes,  before  this  can  be  done,  other  irritants  make  oheir 
appearance  upon  the  scene,  and  find  in  the  impoverished  and  weakened  gland- 
tissue  the  soil  that  suits  them  best. 

The  pyogenic  micrococci,  for  example,  may  gain  access  to  them  through 
abrasions  of  the  mucous  surface.  If  they  are  in  suflicient  number,  or  the 
tissue-resistance  is  sufticiently  enfeebled,  suppuration  follows,  without  much 
energy  or  constitutional  disturbance,  if  the  general  nutrition  is  good ;  but 
with  the  utmost  virulence,  leading  to  sloughing  phagedfena,  or  diffuse  cellu- 
litis, if  the  vitality  is  depressed  by  any  form  of  blood-poisoning,  scarlatinal, 
diphtheritic,  or  septicfemic. 

In  other  cases  the  tubercle-bacilli  are  the  irritant,  entering  in  the  same 
way.  The  glands  slowly  enlarge,  caseate  in  the  centre,  and  then  break  down. 
The  capsule  gives  way,  the  caseous  fluid  penetrates  into  the  circumjacent 
cellular  tissue,  infecting  it  wherever  it  spreads,  and  at  length,  after  travelling 
long  distances  in  all  directions  under  the  deep  fascia,  it  makes  its  way  out 
through  this  at  some  poiirt  and  discharges  on  the  surface,  leaving  behind  it 
typical  scrofulous  sinuses. 

Syphilitic  inflammation  is  characterised  by  the  sudden  enlargement  of 
all  the  cervical  glands  at  the  same  time,  the  onset  of  the  secondary  period. 
Suppuration  is  very  rare,  but  complete  resolution  is  often  long  delayed,  and 
the  least  cause — mere  exposure  to  a  draught — is  enough  to  bring  back  the 
sweUing  and  make  them  tender  and  painful.  Slight  enlargement  of  this 
character  is  one  of  the  most  common  causes  of  stifi'-neck. 

Other  forms  of  specific  inflammation,  occurring  in  connection  with 
leprosy,  glanders,  or  actinomycosis  are  too  rare  to  deserve  special  mention. 

Diagnosis. — Acute  inflammation  rarely  presents  any  difficulty  ;  the 
pain,  heat,  and  tenderness  on  pressure  are  suflicient  to  indicate  what  is  taking 
place,  although  it  is  impossible  to  say  whether  the  mischief  is  commencing 
in  the  gland  itself,  or,  what  is  more  frequent,  in  the  cellular  tissue  around  it. 
The  distinction  is  not  material,  as  in  either  case  the  treatment  is  the  same  : 
if,  after  the  cause  has  been  removed,  the  inflammation  does  not  subside  with 
rest  and  cold,  if  the  swelling  continues  to  increase,  and  particularly  if  the 
skin  becomes  cedematous,  an  incision  must  be  made  through  the  superficial 
structures  and  a  director  used  to  explore  after  Hilton's  plan. 

Chronic  inflammation  is  distinguished  by  the  lobulated  chain-like  cha- 
racter of  the  swelling,  and  seldom  gives  rise  to  any  difficulty,  except  m  the 
case  of  some  of  the  varieties  of  lymphoma  and  lymphadenoma.^  Tubercular 
infiltration  is  marked  by  the  slow,  painless  enlargement,  involving  one  gland 
after  another,  and  by  the  gradual  softening  and  breaking-down  ;  syphilitic 
disease  by  the  firm  hard  outline,  the  retention  of  the  natural  shape,  and  the 
very  slight  tendency  to  infiltrate  or  adhere  to  the  tissues  around.  The 
treatment,  as  detailed  already,  is  entirely  dependent  upon  the  cause. 

TOKTICOLLIS 

Wry-neck  is  due  to  irregular  contraction  of  the  muscles  twisting  the  head. 
The  sternomastoid  is  the  one  usually  in  fault,  sometimes  the  only  one,  but 
the  others  and  the  cervical  fascia  often  aggravate  the  evil.  It  may  be 
primary,  caused  by  disease  of  the  muscle  itself  (this  is  usually  distmguished 
as  the  congenital  variety)  ;  or  secondary,  arising  from  inflammation  of  some 


950   DISEASES  AND  INJUEIES  OF  SPECIAL  STRUCTURES 


of  the  structures  near  (the  joints,  vertebrje,  lymphatic  glands,  &c.),  or  from  a 
disordered  condition  of  the  nervous  system. 

(a)  Congenital  torticollis  is  rarely  noticed  until  some  time  after  birth. 
This  arises  partly  Irom  the  shortness  of  an  infant's  neck,  partly  from  the 
fact  that  the  deformity  itself  is  not  nearly  so  well  marked  at  this  time  of  life 
as  it  is  later.  How  it  originates  is  uncertain.  Probably  it  is  due  to  partial 
rupture  of  the  muscle  at  the  time  of  parturition ;  at  least  a  tender  ovoid 
mass  is  not  unfrequently  found  shortly  after  birth  in  the  sternal  head  of  the 
stern omastoid,  just  where  the  tendinous  and  muscular  fibres  meet,  and  in 
several  cases  wry-neck  is  known  to  have  been  present  later  in  life. 

The  back  of  the  head  is  drawn  down  ;  the  chin  is  directed  towards  the 
opposite  side,  so  that  the  face  looks  somewhat  upwards  ;  and  the  muscle 
itself  stands  out  like  a  tense  cord,  with  a  hollow  in  front  and  behind.  The 
sternal  portion  is  usually  the  chief  offender,  and  in  bad  cases  the  mastoid 
process  may  be  dragged  down  so  far  as  to  lie  immediately  over  and  scarcely 
an  inch  from  the  sterno-clavicular  articulation.  As  a  result,  the  cervical 
vertebrae  become  twisted  and  deformed  ;  secondary  curves  make  their  appear- 
ance in  the  back  ;  the  under  side  of  the  face  does  not  grow  in  proportion  to 
the  rest ;  the  line  of  the  eyes  becomes  oblique  ;  and,  if  the  condition  is  not 
remedied  before  puberty,  even  the  breast  fails  in  its  development. 

If  the  deformity  is  detected  in  time,  an  attempt  may  be  made  to  prevent 
it  by  massage  and  passive  motion,  but  nearly  always  tenotomy  is  required 
sooner  or  later.  The  only  rale  is  to  divide  everything  that  prevents  the 
full  range  of  movement,  both  heads  of  the  sternomastoid  nearly  always,  and 
very  often  the  cervical  fascia  as  well,  taking  care,  however,  to  avoid  injuring 
the  great  vessels  of  the  neck,  Avhich  are  frequently  displaced.  An  anfesthetic 
is  always  advisable.  The  assistant,  as  in  other  cases  of  tenotomy,  should  hold 
the  head  so  that  the  bands  are  relaxed  while  the  tenotome  is  being  passed 
behind  them,  and  tightened  up  when  the  blade  is  in  position.  Separate 
punctures  should  be  made  wherever  necessary ;  the  division  of  both  heads 
of  the  muscle  through  one  opening  is  only  to  be  preferred  when  it  is  less 
dangerous  than  doing  it  through  two  ;  and  a  blunt-pointed  tenotomy  knife 
should  always  be  used  after  the  preliminary  puncture  has  been  made.  The 
usual  situation  is  about  half  an  inch  above  the  clavicle,  but  that  spot  should 
be  selected  at  which  the  fibres  stand  out  most  distinctly,  and  the  division 
should  always  be  from  behind  forwards. 

The  little  wounds  should  be  sealed  with  iodoform  or  collodion,  and  the 
head  brought  as  far  as  possible  into  a  straight  line  at  once.  The  extent  to 
which  this  is  possible  depends  partly  upon  the  completeness  of  the  division, 
partly  upon  the  alteration  in  the  cervical  spine.  If  the  patient  is  sufficiently 
old  to  appreciate  the  importance  of  the  result,  mechanical  contrivances  can 
usually  be  dispensed  with  :  friction,  shampooing,  passive  motion,  carrying  a 
weight  in  the  hand,  and,  above  all,  the  use  of  a  looking-glass,  generally  suffice 
not  only  to  secure  the  desired  effect,  but  to  prevent  relapse.  In  the  case  of 
children,  however,  and  where,  owing  to  the  altered  shape  of  the  vertebra;, 
there  is  fear  of  recurrence,  it  may  be  necessary  either  to  make  use  of  a  spinal 
support  with  a  jury-mast,  so  as  to  secure  oblique  traction,  or,  what  is  nearly 
as  efficient  when  properly  looked  after.  Little's  arrangement  of  strapping. 
One  broad  band  is  fastened  horizontally  round  the  head ;  a  second  round  the 
waist;  and  a  strong  webbing  strap  with  a  rubber  accumulator  attached 
behmd  the  ear  on  tlie  sound  side  and  below  in  the  opposite  nipple  line. 
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In  old  eases  a  second  operation  is  often  required  to  divide  tlie  bands  of 
cervical  fascia. 

ib)  Acquired  torticollis  maybe  due  to  rheumatism  or  exposure  to  cold,  or 
it  may  be  symptomatic  of  inflammation  of  the  lymphatic  glands,  the  vertebrje, 
or  other  structures  in  the  neck,  the  muscles  (for  in  this  case  the  splenius 
and  others  are  in  a  state  of  tonic  spasm  as  well)  contracting  to  save  the 
affected  part.  In  many  of  these  cases  the  diagnosis  of  the  exciting  cause  is 
exceedingly  difficult,  and  very  great  care  is  required,  as  cervical  caries  is  by 
no  means  uncommon.  Tonic  torticollis  of  this  character  can  always  be  dis- 
tinguished from  the  congenital  variety  by  its  relaxing  completely  under  an 
anaesthetic,  and  by  the  absence  of  any  shortening  of  the  cervical  fascia. 

The  other  variety  of  acquired  torticollis — that  which  occurs  in  connection 
with  disease  of  the  central  nervous  system — is  seldom  met  with  until  late  in 
life,  and  is  distinguished  by  the  clonic  character  of  the  convulsions.  The 
head  can  only  be  kept  at  rest  by  means  of  some  external  support ;  a  s  soon  as 
it  is  left  the  muscles  are  seized  with  clonic  spasms,  which  grow  worse  and 
worse  as  the  patient  attempts  to  control  them.  Sometimes  one  side  only  is 
affected ;  more  frequently  both,  and  in  many  instances  other  muscles  as 
well.  Massage,  galvanism,  counter-irritation,  faradisation  of  the  opposing 
groups,  and  many  other  remedies  have  been  tried  without  much  benefit. 
Occasionally  relief  is  obtained  by  bromide  of  potash,  but  it  seldom  lasts  long. 
Neurectomy  of  the  spinal  accessory  holds  out  a  better  prospect  when  only  the 
sternomastoid  is  involved,  especially  if  a  large  portion  of  the  nerve  and  its 
connections  with  the  cervical  plexus  are  removed  ;  but  in  most  instances  the 
other  muscles  are  affected  as  well. 


TUMOUKS  OF  T?IE  NeCK 

A  very  large  number  of  the  tumours  of  the  neck  are  of  congenital  origin, 
although  they  may  not  begin  to  enlarge  or  become  prominent  until  late 
in  life. 

Nevoid  fjroiutlis  are  fairly  common.  In  most  cases  they  consist  of  no- 
thing but  dilated  veins  and  capillaries  (the  so-called  blood-cysts  of  the  supra- 
clavicular region) ;  but,  not  unfrequently,  they  are  associated  with  a  variable 
amount  of  fibrous  and  fatty  tissue,  or  with  hydrocele  of  the  neck— in  all 
probability  a  similar  affection  of  the  lymphatics.  They  can  usually  be 
recognised  by  the  effect  of  gentle  pressure  ;  but,  if  there  is  much  solid  tissue, 
or  many  phlebohths,  and  if  the  history  is  vague,  the  diagnosis  is  simply  a 
matter  of  conjecture.  The  only  satisfactory  treatment  is  excision  ;  but  as 
they  may  extend  long  distances  under  the  muscles  (in  one  case  of  a  mixed 
nevoid  and  lipomatous  growth  under  my  care,  the  supra-clavicular  and 
subscapular  regions  were  completely  dissected),  and,  not  unfrequently, 
communicate  with  the  jugular  veins,  the  operation  should  not  be  hglitly 
undertaken. 

Hydrocele  of  the  neck,  congenital  cystic  hygroma,  or  lymfphangeioma 
cysticum,  has  already  been  described.  It  may  be  present  at  birth or  may 
not  cause  any  conspicuous  enlargement  until  adult  life.  Sometimes  it  occurs 
under  the  jaw,  more  frequently  in  the  supraclavicular  region,  extending  into 
the  axilla.  It  may  be  unilocular  (the  term  hydrocele  of  the  neck  is  some- 
times reserved  for  this)  or  composed  of  numbers  of  cysts  of  all  sizes,  mixed 
with  fibrous  or  fatty  tissue.    Generally  the  fluid  they  contain  is  clear  and 
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serous,  but  it  may  be  red,  chocolate-brown,  or  green,  according  to  the 
amount  of  blood  mixed  with  it  and  the  changes  it  has  undergone.  Naturally, 
therefore,  the  degree  of  translucency  is  very  variable.  These  growths  not 
unfrequently  extend  very  deeply  into  the  neck  ;  they  may  pass  the  middle 
line,  reach  down  into  the  thorax,  surround  the  great  vessels,  and  even  extend 
upwards  into  the  occipital  region.  Generally  part  of  them  is  superficial 
and  the  diagnosis  easy,  but  sometimes  they  are  altogether  buried  behind  the 
trachea  or  in  the  mediastinum,  so  that  it  is  impossible  to  ascertain  what 
their  nature  is.  In  some  instances  a  fatal  result  has  been  caused  by  pressure 
upon  important  organs,  in  others  it  has  followed  from  deep-seated  suppura- 
tion ;  disappearance  without  operation  is  very  unusual. 

The  treatment  must  be  very  cautious.  Simple  cysts  may  be  tapped  and 
drained,  and  the  same  thing  may  be  done  in  the  case  of  individual  ones  of 
larger  growth  ;  but,  though  this  gives  temporary  relief,  they  often  refill. 
Injections  of  iodine  and  setons  have  succeeded,  but  in  many  cases  they  have 
caused  difi:use  attacks  of  inflammation,  and  even  death  has  occurred. 
Excision  is  only  possible  when  the  growth  is  small  and  superficial.  Eepeated 
incision  and  drainage,  carefully  avoiding  suppuration,  offer  the  best  prospect. 

Hyolingual  cysts. — Another  variety  originates  in  connection  with  the 
hyolingual  canal.  This  extends  in  the  foetus  from  the  foramen  cfecum  to 
the  hollow  of  the  liyoid,  and  thence  onwards  to  the  pyramidal  process  of  the 
thyroid  body.  Part  is  developed  from  the  stomatodjeum  (the  lingual  portion 
probably  only),  part  from  the  hypopharyngeal  diverticulum  around  which  the 
thyroid  originates.  In  the  infant  the  former  often  persists  ;  the  rest  usually 
disappears  or  remains,  as  the  levator  glanduhe  thyroideaB,  the  pyramidal  lobe 
itself,  the  ligament  extending  from  it,  or  the  cysts  that  are  so  frequently 
developed  near  its  apex.  Some  of  the  cysts  that  are  formed  from  this  are 
dermoid,  containing  sebaceous  matter  and  hair  (the  lingual  canal  itself  is 
epiblastic) ;  others  are  simple  and  unilocular,  filled  with  serum  ;  in  others, 
again,  papillomatous  and  villous  growths  make  their  appearance  (these  are 
usually  regarded  as  accessory  thyroids,  and  may  occur  in  the  larynx  and 
trachea),  and  sometimes,  again,  they  undergo  malignant  degeneration,  and 
pass  into  a  form  of  cystic  epithehoma. 

Branchial  cysts. — Congenital  cysts,  growing  down  to  and  involving  the 
sheath  of  the  great  vessels,  may  develop  from  the  lining  of  the  branchial  clefts 
at  the  side  of  the  neck.  Sometimes  they  are  associated  with  branchial  fistula. 
Their  contents  (they  may  be  sebaceous  or  mucous)  vary  according  to  the 
character  of  the  epithelium  from  which  they  spring. 

^  In  addition  to  these  growths  of  congenital  origin,  tumours  of  all  kinds 
originate  in  connection  with  the  various  tissues  and  structures  in  the  neck. 
Sarcoma,  lipoma,  fibroma,  and  even  enchondroma,  may  develop  in  the 
cellular  or  fibrous  tissue  (the  last-named  possibly  from  rudiments  of  the 
branchial  cartilages)  ;  exostoses,  enchondromata,  and  myeloid  sarcomata 
from  the  bones  ;  fusiform  and  sacculated  aneurysms,  arterio-venous  aneurysm 
and  aneurysmal  varix,  from  the  vessels  ;  and  moUuscum,  sebaceous  cysts, 
papilloma,  and  epithelioma  from  the  skin. 

The  lymphatic  glands  present  still  greater  variety.  In  addition  to 
lymphoma,  lymphadenoma,  and  sarcoma  (growths  originating  in  them),  and 
to  the  various  forms  of  specific  inflammation  (tubercle,  syphihs,  glanders, 
Jeprosy,  &c.),  which  affect  them  and  cause  them  to  enlarge  to  such  an  extent 
tliat  they  are  often  designated  tumours  (in  spite  of  their  inflammatory 
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origin),  they  are  liable  to  be  the  seat  of  secondary  malignant  growths  of  all 
kinds.  Epithelioma  of  the  lip  and  tongue  affect  the  submaxillary  ones  ; 
sarcoma  of  the  tonsil,  those  along  the  carotid  sheath  ;  scirrhus  of  the  breast, 
the  supraclavicular  chain  ;  and  epithelioma  of  the  oesophagus,  the  deeper 
ones  that  run  down  to  the  mediastinum.  Carcinoma  of  the  larynx,  on  the 
other  hand,  does  not  extend  to  them  until  late  in  the  course  of  the  disease. 
Epitheliomatous  glands  in  the  neck,  especially  behind  the  angle  of  the 
jaw,  are  peculiar  in  often  becoming  cystic,  the  central  mass  undergoing 
caseation  and  liquefaction.  When  this  occurs  they  increase  rapidly  in  size, 
the  skin  over  them  becomes  red  and  thin,  and,  not  unfrequently,  they  burst 
and  give  way,  discharging  a  mixture  of  caseous  debris,  blood,  and  serum. 
Sometimes  the  haemorrhage  is  very  serious. 

Tumours  in  connection  with,  the  tJn/i'oid  bodij  (which  are  described 
separately)  are  distinguished  by  their  rising  and  falling  with  the  trachea  in 
deglutition.  Bursal  cysts,  which  may  occur  over  the  thyroid  cartilage, 
or  the  thyrohyoid  membrane,  are  known  by  their  chronic  character,  by  the 
age  at  which  they  occur,  and  by  the  thinness  of  their  walls  and  the  character 
of  their  contents. 

Hernia  of  the  pharynx  {jjJtarjjiii/ocele)  or  cesophagus  (a  protrusion  of  the 
mucous  membrane  through  a  defective  portion  of  the  wall,  causing  a  great  sac 
to  develop  behind  the  carotid  vessels)  may  be  diagnosed  by  its  position,  the 
variation  in  its  size  from  time  to  time,  and  the  passage  of  a  sound.  It  may  be 
congenital  or  acquired  ;  but  if  it  gives  rise  to  inconvenience,  the  only  course  is 
to  excise  it.  Tracheocele  (a  similar  protrusion  between  the  cartilages  of  the 
larynx  or  trachea)  is  distinguished  by  its  containing  air,  and  by  the  variation 
in  its  size  on  forced  expiration  ;  usually  it  projects  in  front. 

Gummata  may  occur  in  the  muscles,  especially  the  sternomastoid,  or 
masses  of  bone  may  develop  in  them  as  a  result  of  osteoarthritis,  or  after 
strains.  The  sternomastoid  induration  of  infants  is  probably  traumatic,  due 
to  partial  rupture  and  coagulation  of  the  blood  inside  the  sheath. 


Operations  on  the  Aie-Passages 

Laryngotomy  is  performed  in  the  cricothyroid  space.  It  is  not  suitable 
for  children,  and  only  for  adults  in  cases  of  emergency  or  when  a  tube  has 
to  be  used  for  a  short  time,  during  an  operation  for  example.  The  space  is 
much  too  small  (unless  the  cricothyroid  and  lateral  crico-arytenoid  muscles 
are  incised)  to  admit  of  the  removal  of  a  foreign  body  or  a  papilloma. 

The  question  of  an  anfesthetic  depends  upon  the  urgency  of  the  operation. 
The  patient's  head  is  thrown  back  as  far  as  possible,  while  the  neck  rests 
upon  a  firm  support,  and  the  cricothyroid  space  identified.  A  longitudinal 
incision  is  made  exactly  in  the  middle  line  over  this,  and  the  larynx  opened 
by  dividing  the  membrane  transversely  immediately  above  the  cricoid 
cartilage.  The  cricothyroid  arteries  are  seldom  injured,  but  if  there  is  any 
ha?morrhage  the  bleeding  points  can  be  secured  at  once  with  Wells'  forceps. 
A  laryngeal  cannula,  which  is  shorter  than  an  ordinary  tracheal  one  and 
fiattened  from  above  downwards,  can  then  be  fitted  in  at  once. 

Tracheotomy  is  required  much  more  frequently.  It  may  be  performed 
for  the  relief  of  obstruction,  whether  it  is  temporary  (as  in  croup,  diphtheria, 
oedema  of  the  glottis,  or  muscular  spasm)  or  permanent  (as  in  syphihtic 
stenosis);  for  the  removal  of  foreign  bodies;  to  give  rest  to  the  larynx  in 
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cases  of  painful  ulceration ;  oi"  as  a  precaution  in  operations  in  order  to 
prevent  the  entry  of  blood. 

The  trachea  may  be  opened  either  above  or  below  the  isthmus  of  the 
thyi'oid ;  but,  unless  there  is  some  special  indication  to  the  contrary,  the 
former  should  always  be  selected.  The  anterior  jugular  and  inferior  thyroid 
veins  are  in  close  relation  with  the  lower  part.  The  innominate  artery 
bifurcates  almost  on  it,  and  sometimes  reaches  far  up  into  the  neck.  The 
thyroidea  ima  may  cross  it.  It  lies  very  much  farther  from  the  surface, 
and  is  much  more  easily  displaced  to  one  side.  In  infants,  too,  the  thymus 
may  cause  a  certain  amount  of  difficulty. 

Except  in  cases  of  great  emergency,  an  antesthetic  should  always  be  given. 
Chloroform  is  better  than  ether,  as  it  is  less  irritating  :  very  little  is  required, 
especially  in  the  case  of  children,  as  it  is  not  necessary  to  induce  absolute 
anaesthesia.  The  recumbent  position  is  the  most  convenient,  the  head,  if 
the  breathing  will  allow  it,  being  thrown  back,  and  the  neck  supported  by  a 
small  but  firm  pillow  or  sand-bag.  As  there  is  sometimes  a  little  difficulty 
in  identifying  the  cricoid  cartilage,  a  careful  examination  must  ahvays  be 
made  first. 

The  incision  must  be  two  inches  in  length,  beginning  on  the  margin  of 
the  cricoid  cartilage  (unless  it  is  wished  to  include  this,  as  in  laryngo- 
tracheotomy),  dividing  the  skin  and  exposing  the  anterior  layer  of  the  deep 
fascia.  If  the  assistant  holds  the  head  perfectly  straight  and  the  surgeon's 
hand  is  a  light  one,  there  is  no  need  to  fix  the  trachea  yet.  The  skin  can 
be  made  sufficiently  tense  by  drawing  it  down  upon  the  sternum.  The 
next  step  is  to  identify  the  white  line  that  marks  the  interval  between  the 
muscles.  At  this  level  they  are  not  in  contact,  and  the  only  structure  in 
front  of  the  trachea  (with  the  exception  of  veins)  is  the  cervical  fascia  that 
passes  across  from  one  to  the  other.  To  see  this  clearly  the  edges  of  the 
incision  must  be  gently  separated  with  the  forefinger  and  thumb  of  the  left 
hand,  steadying  the  trachea  without  compressing  it.  Retractors  held  by  an 
assistant  nearly  always  displace  it. 

The  next  proceeding  varies  according  to  the  operator.  Careful  dissection 
with  a  scalpel  until  the  rings  of  the  trachea  are  thoroughly  exposed  used  to 
be  the  invariable  rule,  but  now  there  are  many  modifications.  Whitehead 
advocates  splitting  the  fascia  from  above  downwards  with  a  raspatory  (even| 
a  steel  director  may  tear  the  veins)  until  the  isthmus  is  reached.  This  isl 
pushed  down,  and  the  trachea  laid  bare  at  once.  Parker  only  makes  twoi! 
incisions,  one  to  expose  the  white  hne,  the  other  from  below  upwardsh 
through  it  into  the  trachea.  Bose  recommends  a  transverse  incision  through,' 
the  fascia  on  the  cricoid  cartilage  ;  a  blunt  hook  is  then  introduced  into  thej. 
slit  and  passed  down  behind  the  thyroid,  and  everything  that  lies  in  front! 
pulled  towards  the  sternum  until  the  first  three  rings  are  exposed.  This  has- 
been  called  the  bloodless  method,  and  may  be  practised  when  there  is  a  large, 
plexus  of  distended  veins,  so  placed  that  it  would  be  difficult  to  avoidf 
injuring  them  in  any  other  way. 

Parker's  method  undoubtedly  shortens  the  operation,  avoids  shock,  and, 
lessens  +he  size  of  the  wound  and  the  absorbing  surface  (a  matter  of  great 
moment),  but  it  can  hardly  be  recommended  unless  the  operator  is  thoroughly, 
experienced.  In  actual  practice  each  case  must  be  judged  upon  its  own; 
merits:  in  some,  it  may  be  advisable  to  open  the  trachea  at  once;  oc-, 
tasionally  it  must  be  done,  as  respiration  may  cease  with  the  shock  caused: 
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by  the  first  incision  ;  but  in  all  alike  it  is  necessary  to  expose  and  recognise 
the  interval  between  the  muscles,  to  keep  exactly  in  the  middle  line,  to  avoid 
wounding  the  veins,  and  to  make  the  deep  incision  from  below  upwards. 
Undoubtedly  it  is  safer  not  to  open  the  trachea  until  it  is  thoroughly  exposed  ; 
and  this  should  be  the  rule ;  but,  on  the  other  hand,  tedious  dissection  is 
equally  to  be  avoided. 


Fig.  335. — Trachea-dilator. 


The  isthmus  of  the  thyroid  gives  very  little  trouble  :  it  can  be  pressed  up 
or  down  by  the  finger  without  difficulty.  Great  care  must  be  taken  to  open 
the  trachea  exactly  in  the  middle  line.  The  upper  three  rings  should  be 
divided,  but  not  the  cricoid.  As  soon  as  this  is  done  the  edges  of  the  tracheal 
wound  should  be  held  open  with  dilating-forceps  until  the  immediate  dis- 
turbance consequent  on  the  change  of  breatliing  has  subsided.  Sometimes 
respiration  ceases  altogether,  the  abundant  supply  of  oxygen  causing  apncea. 


Fig.  336. — Parker's  suction  apparatus.    Tlio  cylinder  is  filled  with  antiseptic 

cotton-wool. 

Sometimes  rapid  expiratory  efforts  are  made  :  coughing,  of  course,  is  im- 
possible. In  cases  of  croup  or  diphtheria  advantage  may  be  taken  of  this 
to  clear  out  any  false  membrane  that  can  be  seen.  Parker  recommends 
sweeping  round  the  interior  of  the  windpipe  with  a  feather  dipped  in  a 
solution  of  soda  or  borax  in  order  to  detach  and  bring  away  as  much  as 
possible ;  and,  if  this  does  not  succeed,  suction  either  by  means  of  a  ball- 
aspirator  or  a  properly  guarded  mouth-tube  (fig.  836).  The  immediate 
application  of  the  mouth  to  the  wound  must  be  absolutely  condemned. 

The  size  of  the  trachea  differs  even  at  the  same  age,  and  this  of  course 
determines  the  diameter  of  the  cannula ;  its  shape  must  depend  upon  the 
part  of  the  windpipe  opened.  Durham's  and  Parker's  (figs.  337  and  338) 
are  the  most  satisfactory  ;  the  latter,  however,  owing  to  the  absence  of  a  guide, 
is  occasionally  a  Uttle  difficult  to  introduce.  Quarter-circle  and  bivalve  tubes 
should  never  be  used.     Morrant  Baker's  rubber  ones  answer  exceedingly 
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well  when  the  wound  has  assumed  a  definite  shape,  the  amount  of  discharge 
often  beginning  to  diminish  at  once.  In  most  cases  a  double  tube  is  neces- 
sary for  purposes  of  cleansing  (Parker  dispenses  with  it  when  there  is  a  well- 
trained  nurse),  and  the  inner  one  should  project  slightly  beyond  the  outer, 
so  that  the  latter  may  not  become  clogged.  In  addition,  the  collar  of  the 
tube  should  be  movable,  that  it  may  accommodate  itself  to  the  action  of  the 
trachea  in  swallowing. 

There  need  not  be  any  hurry  about  the  introduction  of  the  tube ;  the 
wound  can  be  held  open  with  dilating-forceps  for  a  minute  or  two  ;  the 


Fig.  337.— Durham's  cannula  with  pilot.  Fig.  338.— Parker's  cannula. 


trachea  thoroughly  cleared ;  search  made  for  a  foreign  body  (in  this  case  it 
is  sometirues  advisable  to  fix  the  edge  of  the  trachea  temporarily  to  the 
skin) ;  or  a  suture  passed  through  the  lower  part  of  the  wound  ready  to 
fasten.  Then  the  cannula  may  be  quietly  introduced  on  a  pilot,  if  its  con- 
struction admits  of  it,  and,  the  guide  being  withdrawn,  secured  by  means  of 
a  tape  round  the  neck.  In  this  way  there  is  no  fear  either  of  passing  the 
tube  between  the  trachea  and  the  fascia  or  of  leaving  it  in  its  proper  position, 
but  blocked  with  false  membrane. 

No  operation  in  surgery  is  so  frequently  bungled  as  tracheotomy ;  easy 
as  it  appears  on  the  dead  subject,  on  a  child  with  a  short  fat  neck,  suffering 
from  extreme  dyspnoea,  it  is  entirely  different.  Waste  of  time  should,  of 
course,  never  be  permitted,  but  hurry  is  a  great  deal  worse.  The  cricoid 
cartilage  has  been  mistaken ;  the  trachea  pushed  to  one  side  and  missed 
altogether  (it  is  very  easy  in  a  child) ;  the  opening  hacked  or  made  on  one 
side  ;  the  posterior  wall  cut  into  ;  important  veins  wounded,  and  the  carotid, 
the  innominate,  and  even  the  sac  of  an  aneurysm  laid  open.  This  cannot 
happen  if  the  head  is  held  straight,  the  incision  made  of  sufficient  length 
and  exactly  in  the  middle  line,  and  if  the  operator  feels  from  time  to  time 
what  he  is  doing.  If  after  the  first  incision  he  presses  the  skin  on  either 
side  backwards  with  his  thumb  and  forefinger,  the  trachea  is  fixed  in  the 
middle  between  them  without  being  compressed,  and  is  kept  well  up  in  the 
wound. 

Haemorrhage  occasionally  is  unavoidable.  If  an  artery  is  cut  its  end 
should  be  clamped  at  once,  and  a  large  vein  may  be  treated  in  the  same 
way.  Generally,  however,  the  source  cannot  be  detected  ;  it  comes  from 
the  small  vessels  of  the  plexus  between  the  layers  of  the  fascia,  all  of  which 
are  distended  owing  to  the  dyspnoea.  In  these  circumstances  it  is  often 
advisable  not  to  wait,  but  to  open  the  trachea  at  once  ;  as  air  enters  and  the 
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right  side  of  the  heart  becomes  reheved,  the  veins  empty  themselves  and 
the  htemorrhage  ceases.  Holding  the  trachea  slightly  forwards  with  the 
dilating-forceps  helps  to  compress  them  and  prevents  the  blood  entering 
the  Imigs. 

When  tracheotomy  is  performed  as  a  precautionary  measure  to  prevent 
the  entry  of  blood  into  the  lungs  during  the  course  of  an  operation,  the 
incision  and  the  various  steps  are  the  same,  but  a  tampon  is  inserted  instead 
of  a  simple  tracheotomy-tube.    The  two  best  known 
are  Trendelenberg's  and  Hahn's.    Each  consists  of  a 
tracheal  tube  ;  but  in  the  former  a  dilatable  rubber 
collar  is  used  to  block  the  space  around  it,  between  it 
and  the  mucous  membrane  ;  m  the  latter  compressed 
sponge.    Of  the  two  this  appears  to  be  the  better  ;  it 
is  not  so  likely  to  slip  or  give  way  ;  but  in  all  opera- 
tions, except  those  on  the  larynx  itself,  a  simple 
tracheotomy-tube  with  a  sponge  (attached  to  a  string),  ^'^;^tnd7^ctei-ecf 
to  block  the  upper  aperture  of  the  larynx,  answers     compressed  sponge  im- 
equally  well,  and  is  not  nearly  so  likely  to  get  out  of  ^^^j^^"^ 
order. 

After-treatment. — This  varies  naturally  with  the  cause  ;  it  must  always 
be  remembered  that  tracheotomy  only  relieves  a  symptom  or  prevents  one  ; 
the  original  trouble  still  remains. 

(a)  In  the  simplest  case — chronic  laryngeal  stenosis,  for  instance,  in  which 
there  is  no  pulmonary  complication — all  that  is  needed,  provided  the  tube 
fits,  is  something  to  warm  and  moisten  the  air  before  it  enters  the  lungs, 
and  a  dry  absorbent  dressing  around  the  orifice  to  diminish  the  amount  of 
discharge  and  lessen  the  risk  of  broncho-pneumonia  and  cellulitis.  The 
patient  should  be  kept  as  quiet  as  possible  in  a  semi-recumbent  position,  and 
well  protected  from  draughts.  A  bronchitis-kettle  may  be  used  ;  but  it  is 
better,  for  a  time  at  least,  to  protect  the  orifice  with  a  thin  flat  sponge 
wrung  out  of  hot  water  so  as  to  filter  the  air  thoroughly.  The  wound  should 
be  powdered  with  iodoform,  and  the  flanges  of  the  cannula  prevented  from 
pressing  upon  it  by  little  pads  of  absorbent  wool.  The  frequency  with  which 
the  tube  requires  changing  depends  upon  the  amount  of  irritation  it  causes  ; 
a  rubber  one  can  often  be  introduced  on  a  proper  dilator  by  the  second  day. 
In  cases  such  as  these,  there  is  very  little  of  that  tenacious  mucus  which 
is  so  troublesome  in  croup  or  diphtheria. 

For  the  first  few  days  the  patient  should  be  fed  through  the  rectum  ;  the 
movements  of  the  trachea  in  swallowing  are  very  painful  (cocaine  sprayed 
over  the  wound  prevents  this  to  some  extent )  ;  and  there  is  great  risk  oi 
fluid  trickUng  down  the  larynx  and  passing  by  the  side  of  the  tube  into  the 
lungs.  This  may  happen  even  after  the  cannula  has  been  removed,  if  the 
larynx  has  not  thoroughly  recovered,  but  usually  there  is  no  danger  after 
the  wound  has  healed  and 'the  patient  has  grown  accustomed  to  the  change 
of  respiration  and  learnt  how  to  cough.  If  -the  rectum  becomes  irritable  or 
thirst  is  distressing,  an  cesophageal  tube  should  be  used  instead. 

Tracheotomy-tubes,  if  worn  permanently,  should  be  frequently  changed 
and  carefully  inspected  from  time  to  time.  Their  duration  of  life  varies  very 
much,  and  instances  have  been  known  of  their  breaking  and  of  the  end 
faUing  down  into  the  bronchi.  It  is  always  as  well  to  protect  the  orifice 
with  a  suitable  respirator. 
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{b)  In  diphtheria  the  after-treatment  requires  even  greater  care.  The  air 
must  be  warmed  and  moistened,  and  the  cot  surrounded  by  screens,  but  the 
top  should  be  left  open.  The  tube  must  be  kept  clean  by  means  of  feathers 
dipped  in  a  solution  of  bicarbonate  of  soda  or  potash  (soda  bicarb,  gr.  xx ; 
glycerini  5ss.  ;  aq.  ad  ^j),  and  if  there  is  any  membrane  heard  or  seen  float- 
ing in  the  trachea  or  larynx  it  must  be  cleared  away  in  the  same  manner. 
Parker  recommends  that  the  solution  should  be  sprayed  from  time  to  time  over 
the  wound  to  prevent  the  viscid  mucus  collecting  and  drying  around  the  orifice. 
The  frequency  with  which  the  inner  cannula  requires  changing  depends  upon 
the  success  with  which  this  is  carried  out.  At  first  it  may  need  it  almost 
every  hour,  but  it  must  be  remembered  that  the  process  is  an  exhausting 
one,  and,  for  a  time,  very  alarming  to  a  child,  so  that  every  endeavour  must 
be  made  to  keep  the  passage  free  without.  Each  cannula  should  have  a 
double  set  of  inner  tubes,  so  that  when  one  is  removed  and  a  feather  has 
been  passed  down  the  outer  to  make  sure  it  is  clear,  the  second  can  be  intro- 
duced without  delay.  The  outer  need  only  be  removed  once  a  day.  To 
clear  them  they  should  be  placed  in  a  hot  solution  of  soda  and  well  scrubbed. 

How  long  the  tube  should  be  continued  depends  upon  the  course  of  the 
disease  ;  but,  in  any  case,  the  metal  cannula  should  be  replaced  as  soon  as 
possible  by  a  rubber  one  (it  can  usually  be  done  by  the  third  or  fourth  day)  and 
this  should  not  be  worn  longer  than  is  absolutely  necessary.  Before  leaving  it 
oft'  an  attempt  must  be  made  to  educate  the  larynx  again  and  to  reduce  the 
amount  of  air  passing  through  the  tube,  by  using  one  that  is  perforated  on 
the  convexity  or  very  much  shortened.  The  child,  of  course,  must  be  watched 
night  and  day  by  some  one  who  can  use  dilating-forceps  and  replace  the 
cannula  at  once  if  there  is  any  real  danger. 

Instances  of  very  great  difficulty  are  met  with  every  now  and  then  ; 
dyspncea  comes  on  as  soon  as  the  tube  is  removed,  and  the  child  seems 
absolutely  unable  to  breathe  through  its  larynx.  In  a  few  cases  this  is  due 
to  a  mechanical  impediment,  cicatricial  stenosis,  or  the  growth  of  granula- 
tions from  the  mucous  membrane,  caused  by  the  irritation  of  the  cannula ; 
but  in  the  majority  no  reason  of  this  kind  can  be  found,  nor  can  more  than 
a  small  proportion  be  accounted  for  on  the  hypothesis  of  diphtheritic  paralysis. 
Probably  it  arises  not  so  much  from  any  structural  alteration  as  from  the 
inability  of  the  child  to  direct  its  efforts  with  sufficient  energy,  and  from 
actual  fright.  Most  cases  recover  as  the  child  grows  stronger  by  patiently 
trying  again  and  again ;  sometimes  galvanism  is  of  service,  but  in  a  few 
nothing  succeeds,  and,  then,  if  no  organic  obstruction  can  be  found,  the  only 
course  left  is  intubation — passing  a  tube  into  the  larynx,  through  the 
mouth,  or  through  the  wound,  and  retaining  it  there.  Either  O'Dwyer's  or 
McE  wen's  can  be  used  ;  the  essential  point  is  that  the  lower  end  should  be 
just  below  the  level  of  the  tracheal  opening.  A  tube  of  this  kind  can  be  left 
without  being  removed  for  twenty- four  hours  or  longer ;  but  if  it  becomes 
blocked,  so  that  it  cannot  be  cleared  by  coughing,  or  if  symptoms  of  exhaus- 
tion come  on  owing  to  the  distress  it  causes,  it  must  be  removed  at  once,  and 
under  no  circumstances  may  the  child  be  left  alone  for  a  moment. 

Progncsis. — Care  must  betaken  to  distinguish  between  the  consequences, 
of  the  operation  and  those  of  the  disease  for  which  it  is  performed.  Much 
depends  upon  the  age  of  the  patient ;  in  an  infant  it  is  always  serious,  the 
structures  involved  are  so  small  and  dehcate,  and  there  is  such  great  risk  of 
pulmonary  compHcations,  independently  of  croup  or  diphtheria.    If  the  lungs 
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are  already  collapsed  and  partially  consolidated,  if  the  patient  is  exhausted 
by  prolonged  battling  against  imminent  asphyxia,  or  if  he  is  dying  from  the 
diphtheritic  poison,  the  operation  can  do  no  good  ;  it  must  not  be  blamed  for 
the  result,  but  it  may  hasten  the  end.  If  it  is  to  be  of  any  real  service,  or  if 
the  wound  is  to  be  used  not  merely  to  relieve  a  symptom  but  to  attack  the 
disease  by  removing  false  membrane  and  giving  the  patient  pure  air,  not  that 
which  has  been  befouled  by  passing  over  a  poisoned  surface,  it  must  be  per- 
formed while  there  is  still  a  reasonable  hope. 

Inflammation  of  the  cellular  tissue  of  the  neck  is  the  most  common  com- 
plication. There  is  always  a  little  at  the  first,  causing  a  certain  amount  of 
swelling  and  oedema  around  the  wound,  but  it  is  seldom  serious  unless  the 
parts  have  been  much  disturbed  in  the  operation  or  the  vitality  of  the  tissues 
is  greatly  impaired.  Usually  it  subsides  in  the  course  of  a  few  days  ;  some- 
times, however,  it  forms  an  abscess  around  the  trachea  (especially  if  the  tube 
has  missed  the  opening  when  it  was  being  introduced),  and  occasionally  it 
leads  to  diffuse  suppuration,  which  may  even  spread  down  to  the  mediastina 
and  involve  the  pleura  or  pericardium.  Care  must  be  taken  that  the  tape 
fastening  the  cannula  is  not  too  tight. 

Irritation  of  the  mucous  membrane  of  the  trachea  may  be  caused  by  the 
end  of  the  cannula.  Usually  this  is  due  to  the  fact  that  it  does  not  fit. 
Ulceration  of  the  anterior  wall,  leading  to  perforation,  was  a  common  result 
when  quarter-circle  tubes  were  used,  and  though  this  is  much  more  rare  at 
the  present  time,  masses  of  granulations  due  to  the  constant  friction  of  the 
end,  are  not  unfrequent.  Slight  cases,  if  the  growth  is  easily  accessible, 
may  be  relieved  by  means  of  an  alum  spray,  or  by  painting  it  with  an 
astringent  solution  ;  more  severe  ones  may  require  an  enlargement  of  the 
wound  and  the  application  of  the  cautery  or  a  curette.  In  a  few  very  rare 
instances  the  trachea  remains  irritable,  even  when  a  rubber  tube  is  worn, 
without  any  perceptible  cause. 

Diphtheria  very  seldom  attacks  the  wound.  It  may  become  foul  and 
sloughy  from  the  constant  irritation,  but  it  is  rare  to  find  a  definite  adherent 
membrane.    If  it  forms  it  must  be  destroyed  at  once. 

Emphysema  is  sometimes  met  with,  especially  when  the  cervical  fascia 
is  opened  up  irregularly,  and  it  is  said  that  the  air  may  spread  in  the  tissues 
until  it  reaches  and  fills  the  pleura. 

In  addition  to  these  there  is  always  the  risk  of  bronchitis  and  broncho- 
pneumonia, caused  by  the  entry  of  cold  or  dry  air,  foreign  bodies,  dust,  food, 
blood,  or  the  secretion  of  the  wound ;  and,  of  course,  all  the  ordinary  com- 
plications of  irritated  wounds,  such  as  sloughing,  erysipelas,  &c.,  may  occur  as 
well. 

Laryngo-trachcotomy.— In  this  operation  the  cricoid  is  divided  as  well  as 
the  upper  rings  of  the  trachea.  It  may  be  required  in  the  case  of  children 
with  very  short  necks,  or  be  advisable  when  there  is  a  growth  or  a  foreign 
body  in  the  larynx.  Under  other  circumstances  it  should  not  be  performed, 
as  it  is  hable  to  lead  to  serious  impairment  of  tlie  voice. 

Subhyoid  plmryngotomy  (opening  the  pharynx  through  the  thyrohyoid 
membrane)  has  been  performed  for  the  removal  of  growths  and  foreign 
bodies  in  the  larynx.  It  should  only  be  resorted  to  in  cases  in  which  ex- 
traction by  the  aid  of  the  laryngoscope  has  failed  or  is  unsuitable. 

Thyrotoviy.—Ue(\.ia.\\  longitudinal  division  of  the  thyroid  cartilage  may 
be  required  under  similar  circumstances.    Laryngo-tracheotomy  is  performed 
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first  and  a  tracheal  tube  inserted ;  in  the  case  of  papillomata,  which  are 
often  very  vascular,  a  tampon  is  advisable  to  prevent  any  blood  trickling 
down  the  trachea.  In  some  cases  this,  or  the  division  of  the  cricothyroid 
membrane,  is  sufticient ;  if  not,  the  incision  is  carried  upwards  and  the  two 
halves  of  the  thyroid  cartilage  separated.  The  greatest  care  must  be  taken 
to  keep  exactly  in  the  middle  line,  and  if  possible  avoid  wounding  the 
anterior  commissure  of  the  cords.  In  children  and  young  adults  the  incision 
may  be  made  Avith  a  scalpel,  and  it  may  not  be  necessary  to  divide  the 
whole  length  ;  the  elasticity  of  the  parts  is  so  great  that  sufticient  room  can 
be  obtained  without.  In  old  people  this  is  not  possible,  and  in  many  in- 
stances a  fine  saw  must  be  used.  After  the  growths  have  been  removed 
and  the  base  from  which  they  spring  seared  with  chromic  acid,  the  margins 
of  the  cartilage  must  be  accurately  adj  usted  and  secured  with  wire  sutures 
passed  through  the  perichondrium.  The  tracheal  tube  should  be  left  for 
some  days,  until  all  danger  of  inflammation  is  past  and  the  parts  are 
fairly  well  united.  The  patient  must  in  the  meanwhile  be  kept  perfectly 
quiet ;  talking,  and  especially  coughing,  prevented  as  far  as  possible ;  and 
all  sources  of  irritation  avoided.  The  voice  is  very  likely  to  be  impaired  : 
not,  perhaps,  so  much  from  inaccurate  adjustment  as  from  the  subsequent 
cicatrisation  and  contraction. 

Intubation  of  the  Laeynx 

This  method  of  treating  temporary  occlusion  of  the  glottis  has  recently 
been  revived  by  MacEwen  (for  adults)  and  O'Dwyer.  The  former  employs 
long  cylindrical  tubes  after  the  pattern  of  gum-elastic  catheters,  introducing 
them  through  the  mouth  and  changing  them  every  twelve  hours  ;  the  latter 
much  shorter  ones,  which  (if  not  coughed  up)  may  be  left  in  situ  for  a  fort- 
night, resting  upon  the  ventricular  bands  without  passing  through.  The 
shortest  are  an  inch  and  a  half  in  length  ;  the  longest  three.  At  the  upper 
end  is  a  diamond-shaped  head"  flattened  in  front  and  provided  with  a  small 
eye  to  carry  a  thread.  Below  is  a  neck  which  expands  into  a  fusiform 
enlargement.  Each  tube  is  provided  with  a  jointed  guide,  which  can  be 
screwed  on  to  an  introducer.  This  consists  of  a  stem  set  on  a  handle  and 
carrying  a  sHding  tube,  so  arranged  that  when  the  cannula  is  in  position  it 
can  be  pushed  off  the  guide  and  left  as  the  latter  is  withdrawn.  Finally, 
there  is  an  extractor  for  the  purpose  of  getting  the  cannula  out  again.  The 
cannulas  and  guides  are  made  in  five  sizes,  the  smallest  being  suitable  for  a 
child  under  two  years  of  age.  | 

The  child  must  be  well  wrapped  up  in  a  blanket  and  held  by  a  nurse 
in  a  sitting  position  on  her  lap,  so  that  the  occiput  rests  against  her  left, 
shoulder.    The  assistant  stands  behind  and  steadies  the  child's  head.  A 
suitable  tube  is  selected,  threaded  with  a  long  loop  of  silk,  and  fitted  on  a  guide. 
This  is  then  screwed  on  to  the  introducer  and  a  gag  placed  in  the  mouth  , 
on  the  left  side.    The  operator  now  hooks  the  loop  attached  to  the  tube ; 
round  the  httle  finger  of  his  left  hand,  and  passes  the  index  finger  over  the 
tongue  0:1  to  the  epiglottis,  following  it  up  closely  with  the  end  of  the  tube  I 
m  his  right.    Then  he  either  simply  hooks  the  epiglottis  forward,  and  slips  f: 
the  tube  over  it,  when,  if  suddenly  turned  down  and  kept  in  the  middle  line  : 
it  must  pass  into  the  larynx  ;  or  he  passes  over  it  on  to  the  arytenoid ; 
cartilages  and  guides  the  cannula  in.    In  either  case  it  must  follow  the 
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palmar  surface  and  glide  in  under  the  tip.  The  moment  it  is  in  position 
the  slKhng  tube  should  be  shot  forwards,  the  guide  drawn  back,  and  the' 
cannula  pushed  on  with  the  linger.  The  object  of  the  loop  of  silk  is  to 
withdraw  It,  should  it  have  missed  the  proper  opening  or  passed  into  'the 


Pig  340.--O'Dwyer's  tubes.  A.  Laryngeal  cannula  with  jointed  guide.  B.  Introducer 
witn  guide  screwed  on  and  cannula,  ready  for  introduction.  C.  Extractor  with  jaws 
(serrated  on  their  outer  surfaces)  closed. 

The  immediate  effect  is  a  violent  fit  of  coughing,  during  which  a  large 
amoimt  of  ropy  mucus  is  expectorated.  As  soon  as  this  ceases  the  loop 
may  be  cut,  the  silk  drawn  out  (talring  care  not  to  displace  anything)  and  the 
tube  left. 

Extraction  is  more  difficult  and  may  require  an  anfesthetic.  The  forceps 
are  introduced  closed,  and  the  jaws  separated  from  each  other  by  touching 
a  lever.  The  serrations  are  on  the  outer  surface,  so  that  there  is  no  difficulty 
m  holding  the  tube  if  it  is  once  grasped. 

n  America  intubation  has  apparently  met  with  great  success ;  those 
Who  advocate  it  affirm  that  there  is  no  shocli  or  h.-emorrhai^'e,  and  that  the 
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relief  is  complete.  In  England,  so  far,  very  few  cases  are  on  record,  and  its 
merits  in  different  diseases  are  not  accurately  known.  In  acute  oedematous 
laryngitis,  whether  arising  from  scald  of  the  glottis  or  other  causes,  it  is 
probably  preferable  to  tracheotomy ;  and  after  tracheotomy,  when  the  tube 
cannot  be  dispensed  with,  a  laryngeal  cannula  has  on  several  occasions  been 
used  with  advantage  ;  but  whether  it  can  take  the  place  of  tracheotomy  in 
diphtheria  is  very  doubtful. 

The  operation  is  certainly  not  so  easy  ;  in  practised  hands  the  introduction 
or  removal  of  a  laryngeal  cannula  may  not  be  of  much  moment,  even  under  ' 
circumstances  such  as  these  ;  but  it  would  be  almost  impossible  to  those 
who  have  not  had  recent  experience  in  manipulation.  The  larynx  itself 
seems  to  tolerate  the  tube  very  well ;  they  have  been  worn  a  fortnight 
without  any  ill  consequence ;  nor  is  there  any  tendency  for  them  to  slip 
down,  though  they  are  often  coughed  up.  It  is  a  distinct  drawback  that 
they  cannot  be  replaced  by  a  nurse.  It  is  said  that  the  discharge  from  the 
trachea  is  freely  coughed  up  through  them,  in  spite  of  their  narrow  calibre. 
On  the  other  hand,  feeding  a  child  is  very  difficult.  An  oesophageal  tube 
may  be  tried,  or  the  patient  may  be  laid  upon  his  back  with  the  head 
hanging  well  down  (so  that  everything  falls  of  its  own  weight  over  the 
upper  aperture  of  the  larynx) ;  but  neither  of  these  proceedings  is  easy,  and 
in  a  large  proportion  of  cases  fluids  find  their  way  down  by  the  side  of  the 
cannula  into  the  lungs  and  set  up  broncho-pneumonia.  Moreover,  there  is 
great  risk  that  the  cannula  may  force  down  some  membrane  in  front  of  it, 
and  block  the  trachea  at  once ;  and  this  is  so  important  that  even  those 
who  recommend  intubation  advise  that  the  tracheotomy  instruments  should 
be  immediately  at  hand.  If  intubation  is  to  be  employed  in  cases  in  which 
parents  refuse  their  consent  to  tracheotomy,  this  is  a  matter  of  serious 
moment.  Finally,  it  does  not  allow  the  trachea  or  larynx  to  be  cleared  in 
any  way  except  by  the  natural  efforts  at  expulsion  through  the  narrowed 
opening. 

Excision  of  the  Larynx 

Excision  of  the  larynx  may  be  complete  or  partial.  The  former  imphes 
the  removal  of  the  whole  of  the  cartilages,  with  sometimes  part  of  the 
trachea,  pharynx,  hyoid  bone,  and  circumjacent  structures,  and,  v/ith  rare 
exceptions,  is  the  only  measure  that  can  be  adopted  in  the  case  of  malignant 
growths  of  extrinsic  origin.  The  latter  aims  merely  at  removing  the  seat 
of  disease,  and  is  only  applicable  to  intrinsic  tumours,  that  is  to  say,  those 
springing  from  the  vocal  cords,  true  or  false,  and  the  parts  immediately 
around  them. 

Excision  has  been  performed  for  obstinately  recurring  and  extensive, 
papillomata,  for  lupus,  perichondritis,  and  even  for  stenosis ;  but  with  very 
few  exceptions,  too  few  to  take  into  consideration,  it  is  never  called  for  ; 
except  in  the  case  of  malignant  disease.    In  sarcoma  it  has  proved  fairly 
successful ;  in  epithelioma,  on  the  other  hand,  total  extirpation  is  exceed- 
ingly fatal,  in  great  measure  from  the  direct  effect  of  the  operation.  Partial 
excision,  however,  shows  a  much  better  result,  and  it  seems  probable,  as  the 
importance  of  the  early  diagnosis  and  early  removal  of  carcinoma  is  more  i 
widely  recognised,  it  will  become  better  still.    In  other  words,  in  extrinsic 
malignant  disease,  with  very  few  exceptions,  only  palliative  measures  are 
advisable ;  and  the  same  must  be  said  of  those  cases  of  intrinsic  disease 
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in  which  the  growth  has  advanced  so  far  as  to  render  complete  extirpation 
necessary  ;  with  tracheotomy,  cocaine,  and  morphia,  the  remainder  of  the 
patient's  Hfe  must  be  made  as  tolerable  as  possible  ;  the  chance  of  his  sur- 
viving such  an  extensive  operation  is  too  small  to  justify  its  performance ; 
and  even  if  it  were  successful,  recurrence  in  such  advanced  disease  is  almost 
certain.  Limited  intrinsic  growths,  on  the  other  hand,  should  be  removed 
freely  and  without  delay. 

With  regard  to  the  diagnosis  of  the  character  of  an  intra-laryngeal 
growth,  it  has  been  pointed  out  by  Semon  that,  if  in  the  case  of  a  person 
who  has  passed  the  age  of  thirty-five,  a  small  warty  growth  makes  its  appear- 
ance upon  one  of  the  vocal  cords,  causing  hoarseness  or  aphonia ;  if  the 
cord  to  which  it  is  attached  becomes  congested  at  an  early  period,  and  still 
more  if  its  mobility  is  impaired  ;  if  there  are  signs  of  irritation  around  ; 
or  if  the  growth  reappears  very  soon  after  partial  or  total  destruction — it 
becomes  at  once  the  object  of  grave  suspicion.  It  is  the  peculiarly  limited 
character  of  intralaryngeal  carcinoma  in  its  earlier  stages  that  renders  the 
diagnosis  of  malignant  disease  so  difficult  and  at  the  same  time  so  important. 
Moreover,  it  must  always  be  remembered  tliat  if  the  result  of  the  microscopic 
examination  of  a  fragment  is  negative  it  proves  nothing,  so  far  as  the  presence 
of  malignant  disease  is  concerned. 

(a)  Complete  Excision 

Preliminary  tracheotomy,  to  prevent  the  entry  of  blood,  is  advisable, 
though  it  has  not  always  been  performed.  By  keeping  close  to  the  carti- 
lages and  by  operating  with  the  patient's  head  hanging  down,  this  compli- 
cation can  be  avoided  until  the  trachea  has  been  divided  and  a  full- sized 
tube  inserted.  In  any  case  the  external  portion  of  the  cannula  should  be 
bent  down  by  the  side  of  the  neck,  and  should  be  long  enough  to  admit  of 
an  antesthetic  being  given  without  inconvenience  to  the  operator.  If  the 
disease  is  far  advanced  and  the  patient  exhausted  from  dyspnoea,  the  trache- 
otomy should  be  performed  a  week  at  least  before  ;  if,  on  the  other  hand, 
the  disease  is  limited,  it  should  be  done  at  the  same  time  and  the  same 
incision  made  use  of. 

The  patient  may  either  be  placed  in  the  ordinary  position,  the  incision 
being  made  from  above  downwards ;  or  the  dorsal  spine  may  be  so  raised 
that  the  head  is  dependent  and  the  separation  from  the  trachea  effected  first. 
The  latter  is  certainly  preferable  if  a  tampon  is  not  used. 

The  incision  runs  vertically  down  the  middle  line  from  the  liyoid  to  the 
second  ring  of  the  trachea.  A  transverse  one  is  usually  required  as  well. 
The  soft  parts  over  the  cartilages  are  detached  on  either  side,  lifting  up  the 
perichondrium  from  them  by  means  of  a  raspatory  or  a  pair  of  blunt-pointed 
scissors,  and  the  separation  carried  back,  first  on  one  side  and  then  on  the 
other,  until  the  constrictors  are  reached,  the  superior  laryngeal  artery  being 
secured  by  a  double  ligature  and  divided  between.  The  trachea  is  then 
separated  from  the  cricoid  cartilage  and  carefully  stitched  to^  the  skin,  the 
tampon  being  removed  and  a  large  tube  of  vulcanite  or  lead  inserted  in  its 
place.  The  larynx  is  drawn  forwards  from  below,  and  the  separation  from 
the  (esophagus  and  pharynx  behind  carried  gradually  upwards,  leaving,  if 
possible,  the  mucous  membrane  that  lines  them  untouched.  The  thyro- 
hyoid membrane  is  then  divided,  the  condition  of  the  epiglottis  examined, 
and  the  separation  completed. 

3  g  2 
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The  operation  naturally  requires  numerous  modifications.  Enlarged 
glands  may  have  to  be  dissected  out,  necessitating  removal  of  the  soft 
strvictures  outside  the  larynx  too  ;  portions  of  the  lateral  and  anterior  parts 
of  the  pharynx  may  be  involved  ;  the  whole  of  the  epiglottis  and  part  of  the 
hyoid  bone  may  have  to  be  taken  away ;  or,  on  the  other  hand,  it  may  be 
possible  on  one  side  or  both  to  leave  the  cornua  of  the  thyroid  cartilage  ;  it 
is  recommended  to  do  this  at  the  time  of  the  operation,  and  if  necessary 
dissect  them  out  afterwards,  as  it  lessens  the  risk  of  hjemorrhage.  Opinions 
as  to  the  propriety  of  leaving  the  cricoid  are  divided  :  according  to  Hahn  it 
is  better  removed,  as  it  interferes  with  deglutition. 

All  bleeding  points  are  then  secured  ;  the  cut  edges  of  the  pharynx 
sutured  to  the  skin,  and  the  cavity  thoroughly  packed  with  an  absorbent 
dressing  covered  with  iodoform.  When  the  wound  is  sound  an  artificial 
larynx  (either  Gussenbauer's  or  Irvine's  modification)  may  be  introduced. 
Deglutition,  if  the  pharynx  has  not  been  opened,  is  very  satisfactory  ;  if, 
however,  it  has  been  necessary  to  remove  much  of  the  anterior  wall,  so  that 
the  wound  cannot  close,  an  oesophageal  tube  will  be  required  for  the  rest 
of  life. 

(b)  Partial  Excision 

This  operation  naturally  varies  in  its  details  even  more  than  the  former 
There  are,  however,  two  well-characterised  methods — the  unilateral  and  the 
subchondral. 

{ 1)  Unilateral  excision  is  performed  in  the  same  way  and  with  the  same 
precautions  as  the  complete,  but  the  transverse  incision  (which  runs  along 
the  lower  border  of  the  hyoid)  is,  of  course,  only  on  one  side.  Half  the 
hyoid  and  the  epiglottis  may  be  removed,  but  if  possible  the  superior  cornu 
of  the  thyroid  should  be  left.  The  condition  of  the  patient  after  a  partial 
operation  such  as  this  is  much  more  satisfactory  ;  deglutition  is  not  inter 
fered  with,  and  very  fair  power  over  the  voice  is  regained. 

(2)  Subchondral  excision  has  been  proposed  by  Butlin,  on  the  ground 
that  malignant  growths  only  involve  cartilage  very  slowly,  and  that  it  would 
be  possible  in  early  cases  to  open  the  larynx  and  remove  the  whole  of  the 
diseased  part  with  sufficient  freedom  without  destroying  or  even  seriously 
interfering  with  the  framework. 
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CHAPTEE  XV 

DISEASES  OF  THE  THYROID 


The  thyroid  gland  consists  of  a  number  of  separate  sacs  lined  with 
a  single  layer  of  nucleated  cubical  cells,  and  surrounded  by  exceedingly 
vascular  adenoid  tissue.  Colloid  degeneration,  affecting  the  contents  of  the 
sacs  and  attended  with  atrophy  of  the  cellular  lining,  is  of  such  common 
occurrence  as  almost  to  be  considered  normal.  Nothing  is  known  with 
regard  to  its  function  beyond  the  general  fact  that  the  activity  of  growth 
and  nutrition  of  all  parts  of  the  body  (including  the  brain)  is  intimately  con- 
nected with  its  integrity.  In  women  it  frequently  enlarges  and  becomes 
tender — at  puberty,  during  the  menstrual  period,  and  during  pregnancy. 
Cretinism  is,  in  all  probability,  due  to  it's  imperfect  development ;  removal 
during  childhood  causes  a  similar  condition  ;  and,  in  a  large  proportion  of 
cases,  is  followed  by  myxedema,  if  performed  on  adults.  The  temperature 
falls  ;  the  oxygenating  capacity  of  the  blood  diminishes  ;  leucocytosis  sets  in  ; 
the  coagulability  is  lessened ;  the  skin  and  subcutaneous  tissue  undergo  a 
peculiar  transformation  ;  nervous  symptoms  (tremors,  paresis,  partesthesia, 
&c.)  make  their  appearance  ;  and,  at  length,  a  cretinoid  condition,  with 
imbecility  and  coma,  follows.  When  this  does  not  take  place,  it  is  probably 
owing  to  the  fact  that  the  whole  gland  has  not  been  removed,  or  that 
accessory  thyroids  (which  are  of  very  common  occurrence)  have  undergone 
compensative  hypertrophy.  Sometimes  it  follows  with  great  rapidity  shortly 
after  the  operation  ;  sometimes,  on  the  other  hand,  slowly  and  gradually. 
In  a  few  instances  the  immediate  onset,  after  a  period  of  apparently  perfect 
health,  has  been  brought  on  by  exposure  to  cold. 


Inflammation  of  the  Thykoid 

Inflammation  may  be  acute  or  chronic,  and  end  in  resolution  or  in 
suppuration  and  sloughing,  according  to  the  cause  and  the  addition  or  not 
of  pyogenic  irritants. 

The  symptoms,  when  the  attack  is  acute,  are  very  alarming,  often  begin- 
ning with  a  rigor  and  high  fever.  Owing  to  the  way  in  which  the  gland  is 
bound  down  by  the  cervical  fascia,  the  pain  is  very  severe  ;  the  tissues  of 
the  neck  are  hard  and  rigid,  the  superficial  veins  distended,  the  trachea  and 
cesophagus  compressed  against  the  spine,  and  even  cerebral  symptoms  caused 
by  the  obstruction  to  the  cranial  circulation.  In  most  cases  resolution  sets 
in  after  forty-eight  hours,  and  the  acute  symptoms  begin  to  subside,  but 
often  the  improvement  is  only  partial ;  the  difluse  enlargement  disappears, 
but  one  or  more  local  swellings  remain ;  the  skin  becomes  red  and  edema- 
tous, and,  at  length,  fluctuation  is  apparent.  Death  may  occur  from  pressure 
upon  the  trachea,  from  pus  finding  its  way  down  into  the  lungs,  or  from 
pyemia  or  septicai'mia.    In  one  or  two  instances  the  gland  has  sloughed. 
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The  treatment  must  be  energetic.  At  the  first  onset  aconite  or  antimony 
may  be  given  internally  in  small,  frequently  repeated  doses,  until  a  distinct 
effect  is  produced  upon  the  arterial  tension.  Ice-cold  compresses  should  be 
placed  upon  the  neck,  the  superficial  veins  pricked  to  relieve  the  circulation, 
and  leeches  applied  to  the  supra-clavicular  region.  Venesection  (either  from 
the  arm  or  the  external  jugular)  may  be  advisable  if  the  patient  is  young 
and  the  inflammation  sthenic.  If  signs  of  suppuration  make  their  appear- 
ance the  superficial  structures  must  be  carefully  divided  layer  by  layer,  and 
a  director  used  for  exploration  after  Hilton's  method.  A  drainage-tube  must 
be  inserted  to  prevent  the  opening  becoming  valvular. 

Simple  Enlargement,  or  GoItke 

All  forms  of  enlargement  of  the  thyroid  that  are  not  the  result  of  inflam- 
mation or  malignant  disease  are  grouped  together  as  goitre.  The  blood- 
vessels only  may  be  alfected,  and  the  change  limited  to  the  gland  {imlsating 
bronchocele)  ;  or  this  may  be  associated  with  other  symptoms  referable  to 
the  vascular  system  {exophthalmic  goitre,  or  Graves'  disease).  The  vesicles 
or  the  interstitial  connective  tissue,  or  both  together,  may  be  hypertrophied 
without  any  change  in  structure  and  without  any  considerable  alteration  in 
proportion  {parenchymatous  or  follicular  enlargement).  This  may  be  com- 
plicated by  various  forms  of  degeneration.  The  follicles  may  enlarge  intq 
colloid  cysts,  while  the  interstitial  tissue  atrophies  and  wastes  until 
neighbouring  cavities  fuse  together  and  form  huge,  irregular  spaces  {cystic 
goitre).  Sometimes  the  contents  remain  clear  and  gelatinous ;  sometimes 
they  become  blood-stained  and  mixed  with  debris  from  the  walls  and  vessels, 
until  scarcely  a  trace  of  the  original  character  is  left.  In  many  cases 
proliferating  villous  growths,  consisting  almost  entirely  of  blood-vessels  with 
a  thin  layer  of  epithelium  over  them,  make  their  appearance,  springing  from 
the  inner  wall  of  the  vesicles,  and  filling  them  with  a  soft,  almost  erectile 
mass.  In  others  the  fibrous  tissue  is  the  part  chiefly  affected ;  diffuse  or 
localised  bands  are  developed  in  all  directions  among  the  vesicles,  and  grow 
larger  and  harder  until  the  whole  structure  becomes  solid  {fibrous  goitre). 
Finally,  in  most,  the  degeneration  is  not  limited  to  any  one  tissue,  but 
involves  them  all  in  varying  proportion,  so  that  masses  of  soft,  vascular, 
interstitial  substance,  vesicles,  cysts  with  all  kinds  of  contents,  and  dense 
fibrous  tissue  are  mixed  up  together  and  rendered  still  more  complex  by 
calcareous  degeneration  of  the  walls  and  capsule. 

An  attempt  has  been  made  to  distinguish  simple  hypertrophy  from 
adenoma,  reserving  the  latter  for  those  cases  in  which  there  are  either 
distinct  separate  tumours  or  isolated  portions  growing  out  in  an  atypical 
form ;  but  it  is  very  doubtful  if  this  can  be  maintained.  A  few  cases  are 
recorded  in  which  secondary  growths,  pulsating  and  resembling  the  normal  1 
thyroid  in  structure,  have  occurred  in  the  bones  of  the  skull  and  other  parts 
of  the  body.  In  some  of  these  an  apparently  simple  goitre  was  present ;  but 
ni  others  there  was  scarcely  any  increase  in  size. 

Symptoms. — These  depend  upon  the  nature  and  rapidity  of  the  enlarge- 
ment.   Certain  features  are,  however,  common  to  all  alike. 

The  swelling  may  involve  the  whole  gland  and  accurately  follow  its 
shape,  or  it  may  be  confined  to  one  side,  or  to  the  isthmus ;  but,  whatever 
part  it  mvolves,  it  always  moves  up  and  down  with  the  larynx  in  swallowing. 


This  IS  due  to  the  arrangement  of  the  cervical  fascia,  and  is  the  distinctive 
feature  of  thyroid  tumours.   They  maybe  smootli  and  ^miform  in  out  i  o 
covered  with  nxegular  bosses,  or  pedunculated  and  hanging  by  T  Ilk  Jv 
Tof  c'l'fill  '/"f ''''  enlargement  consists  almost  LLly  tsse 
s  s  t  antel    t  TT  f  '''''''''  -  that  the  swell  n^ 

t  nSl     Snn.  P^^ffes  almost  hke  an  aneurysm,  with,  in  many  cases! 

and  ti;  ,  1--^^^^^.  only  the  fibrous  tissue  is  concerned 

and  tlie  tumour  is  nodular,  dense,  and  firm. 
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Fig.  341. — Parenchymatous  enlargement  of  the  tliyroid. 

Other  symptoms  are  due  to  pressure.    Large,  slowly-growing  tumours, 
lat  project  in  front  and  become  pedunculated,  do  not  offend  in  this  way. 
mall  ones,  on  the  other  hand,  that  lie  in  the  isthmus  or  extend  around  the 
uchea  between  it  and  the  cesophagus,  and  dense  nodules  that  are  sometimes 
•arcely  apparent  on  the  surface,  are  often  much  more  serious,  especially 
their  growth  is  rapid.    The  trachea  may  be  flattened,  bent,  or  displaced 
one  side  of  the  neck.     The  cartilages  may  be  absorbed,  the  recurrent 
I'yngeal  nerve  paralysed,  the  movement  of  the  oesophagus  interfered  with, 
the  great  vessels  and  nerves  stretched  or  flattened.    Sometimes  goitrous 
|yroids  suddenly  enlarge  ;  they  are  exceedingly  vascular,  and  excitement 
violent  exertion  may  lead  to  such  intense  congestion  as  to  cause  instant 
iath. 

Acute  goitre  is  very  rare  in  England,  although  it  is  described  as  occurring 
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in  an  epidemic  form  among  troops  in  France.  There  is  a  certain  amount  of 
evidence  connecting  it  with  the  rheumatic  diathesis,  but  the  cause  is  as 
obscure  as  that  of  the  common  variety.  The  sweUing  is  rapid  and  painful, 
the  neck  cannot  be  bent,  the  skin  is  tense  and  white  ;  usually  there  is  con- 
siderable dyspnoea  with  hoarseness,  and  sometimes  a  rather  high  degree  of 
fever.  It  has  been  suggested,  on  the  analogy  of  mumps,  that  it  is  really  a 
form  of  specific  inflammation,  but  it  has  not  been  shown  to  be  contagious. 

The  hyperagmia  that  occurs  during  the  menstrual  period  and  at  pregnancy 
is  usually  transient,  and  merely  causes  a  feeling  of  fulness  and  tenderness  in 
the  neck.  In  a  few.  cases,  however,  the  swelling  never  subsides  completely, 
and  it  may  be  followed  by  fibrocystic  degeneration. 

Pulsating  bronchocele  may  occur  as  part  of  Graves'  disease  or  indepen- 
dently. In  the  former  case  the  whole  gland  is  uniformly  enlarged,  all  the 
blood-vessels  are  dilated,  the  pulsation  is  equally  marked  over  the  whole 
surface,  and  the  solid  tissues  do  not  hypertrophy  until  the  disease  has  lasted 
some  time.    In  addition,  the  enlargement  of  the  gland  is  associated  with 


Fig.  342. — Cystic  bronchocele. 

other  symptoms  which  have  been  assigned  (although  on  very  inadequate 
evidence)  to  a  lesion  of  the  sympathetic.  In  the  latter  case  the  primary 
affection  appears  to  be  the  development  of  exceedingly  vascular  mtracystic 
growths,  although  of  course  the  blood-supply  of  the  whole  gland  is  increased 


GOITRE 


969 


as  well.  The  surface  is  covered  with  bosses,  some  of  Vfhich  pulsate  so 
strongly  that  they  may  be  mistaken  for  aneurysmal  dilatation  of  the  ciu'otid 
or  subclavian  ;  and  the  amount  of  stroma  and  solid  tissue  is  considerably 
and  irregularly  increased.  Many  of  the  cysts  are  filled  with  broken-down 
blood-clot  and  tissue-debris  ;  and  the  changes  these  undergo  in  course  of 
time  add  considerably  to  the  varied  character  of  the  morbid  appearance. 
Disease  of  this  kind  may  remain  unchanged  for  years,  sometimes  growing 
larger — when  the  patient  is  out  of  health — and  then  again  diminishing, 
without  apparently  producing  any  constitutional  effect.  In  one  or  two  cases, 
however,  secondary  deposits  of  a  similar  character  have  made  their  appear- 
ance in  distant  parts  of  the  body,  as  if  the  primary  growth  had  in  some  way 
infected  the  blood-stream. 

Fibroid  and  fibrocystic  goitres  may  attain  an  immense  size.  Generally 
one  element  is  very  greatly  in  excess  of  the  other,  but  they  rarely  occur 
entirely  by  themselves.  Tlie  shape  and  density  of  the  swelling,  and  the 
symptoms  it  causes  by  pressing  upon  neighbouring  organs,  naturally  differ 
according  to  its  character  and  direction. 

Diagnosis. — All  thyroid  swellings  move  up  and  down  with  the  larynx 
in  swallowing.  Accessory  thyroids  (which  sometimes  undergo  a  similar 
transformation  and  develop  into  gigantic  tumours)  present  the  greatest 
difQculty.  They  may  occur  in  any  part  of  the  neck,  naturally  most  often  in 
front,  but  sometimes  under  the  mucous  membrane  of  the  trachea  or  larynx, 
or  below  the  upper  border  of  the  sternum.  Bursal  cysts  developed  in  con- 
nection with  the  thyrohyoid  space,  congenital  cysts  and  such  rare  tumours 
as  tracheoceles,  can  hardly  be  mistaken. 

Treatment. — A  very  great  deal  may  be  done  for  recent  parenchymatous 
goitres  and  for  some  forms  of  pulsating  bronchocele.  Even  when  fibroid  or 
cystic  degeneration  has  set  in,  the  size  of  the  swelhng  can  be  considerably 
reduced,  but  the  prospect  of  perfect  resolution  is  not  nearly  so  good. 
Graves'  disease,  in  which  the  affection  of  the  thyroid  occurs  as  part  of  a 
general  disorder,  stands  on  a  different  basis. 

Nothing  is  of  much  use  so  long  as  the  patient  hves  in  a  goitrous  district. 
Whatever  may  be  the  reason,  there  is  no  question'that  goitre  occurs  endemi- 
cally  in  certain  localities  ;  that  otherwise  healthy  people  moving  into  them 
are  often  affected,  and  with  somewhat  acute  symptoms  (possibly  the 
epidemics  among  troops  in  France  are  due  to  this);  and  that  if  they  re- 
move in  sufficient  time  the  swelling  is  very  likely  to  disappear  again.  The 
only  precaution  is  never  to  drink  the  water  of  the  district  in  any  form  ;  but 
it  has  not  been  proved  that  this  will  prevent  the  disease. 

In  recent  goitre  strojig  iodine  liniment  or  iodide  of  potash  ointment 
applied  to  the  skin  of  the  neck  often  effects  considerable  improvement ;  and 
the  iodide  may  be  given  internally  with  iron  and  other  tonics.  Hydrofluoric 
acid  is  said  to  be  beneficial,  but  although  I  have  tried  it  in  a  large  number  of 
cases  I  have  failed  to  detect  any  result!'  It  must  be  remembered  that  goitres 
of  all  kinds  are  very  variable  in  size,  not  merely  after  injury  or  when  a 
person  is  out  of  health,  but  for  entirely  unknomi  reasons  ;  they  have  been 
known  to  disappear  suddenly  of  themselves  ;  so  that,  unless  the  improvement 
is  decided  and  permanent,  it  cannot  be  taken  as  evidence  of  the  value  of  the 
c^i'ug.  Biniodide  of  mercury  ointment,  as  applied  in  England,  does  not 
appear  to  succeed. 

If  this  fails,  or  if  the  thyroid  is  already  in  a  state  of  fibroid  enlargement. 
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hard,  irregular  and  dense,  injections  of  a  solution  of  iodine  in  alcohol  (one 
part  in  twelve)  may  be  tried.  About_  half  a  drachm  is  injected  into  diffe- 
rent parts  of  the  gland  once  or  twice  a  week,  according  to  the  severity  of  the 

reaction  that  follows.  Care  must  be 
taken  that  the  point  of  the  needle  is 
really  in  the  gland  (this  may  be  shown 
by  making  the  patient  swallow),  not  in 
the  cellular  tissue,  and  particularly  to 
avoid  the  veins.  The  seat  of  the  injec- 
tion becomes  slightly  red  and  swollen, 
and  the  patient  may  complain  of  vague 
sensations  of  pain  in  the  neck,  but  any- 
thing more  serious  very  seldom  follows. 
Suppuration  may  occur,  but  it  is  very 
rare,  and  embolism  has  been  known  to 
Fig.  343.-Coiioid  degeneration  of  tiiyroid.    liappen,  SO  that  the  procedure  is  not 

entirely  devoid  of  risk. 
Cystic  goitre  may  be  treated  by  aspiration,  drainage,  enucleation,  or  in- 
jection. Of  these  the  first  is  of  little  avail,  except  as  a  temporary  expedient 
in  an  urgent  case,  or  as  a  preliminary  to  other  measures.  The  fluid  must 
be  drawn  off  very  slowly,  or  hasmorrhage  may  occur  from  the  delicate  vessels 
in  the  walls  of  the  sac  and  fill  it  even  more  tensely  than  it  was  before. 

Drainage  and  enucleation  are  more  successful.  A  linear  incision  is  made 
through  the  superficial  structures,  and  the  capsule  of  the  gland  freely  ex- 
posed. If  there  is  a  large  single  cyst  it  can  usually  be  enucleated  by  careful 
dissection,  clamping  and  dividing  between  two  ligatures  every  vessel ;  solid 
adenomata  may  be  treated  in  the  same  way.  If  this  is  impracticable,  the 
cavity  can  be  laid  open  and  the  contents  cleared  out,  but  the  operator  must 
be  prepared  for  smart  hjemorrhage.  Plugging  with  iodoform  gauze  may  be 
necessary  if  it  does  not  stop  at  once.  It  does  not  appear  to  be  necessary  to 
fasten  the  edge  of  the  cyst  to  th'e  skin  or  the  cervical  fascia  ;  according  to 
Glutton,  if  the  superficial  structures  are  not  disturbed  or  displaced,  there  is 
very  little  risk  of  inflammatory  infiltration.  If  there  is  a  number  of  small 
cysts  closely  packed  together,  it  is  better  to  excise  the  part,  so  long  as  it  is 
not  too  large,  ligaturing  the  vessels  one  by  one  as  they  appear  and  taking 
especial  care  of  the  recurrent  laryngeal  nerve. 

Injection  with  perchloride  of  iron  (25  per  cent,  solution)  is  very  strongly 
advocated  by  Morell  Mackenzie  with  the  view  of  exciting  limited  suppuration 
without  liffimorrhage.  The  cyst  is  tapped,  partially  or  completely  emptied, 
according  to  its  size,  and  injected  with  a  drachm  or  two  of  the  solution, 
avoiding  manipulation  as  far  as  possible.  The  syringe  is  then  withdrawn, 
the  cannula  plugged  and  left  in  situ  for  about  three  days.  At  the  end  of 
that  time  the  contents  are  allowed  to  escape,  and  if  they  are  thin  and  serous, 
or  if  there  is  much  blood— if,  in  other  words,  suppuration  does  not  appear 
probable— a  second  injection  is  made.  Poultices  are  applied  to  encourage 
this,  and  the  cannula  is  retained  as  a  drainage-tube,  until  there  is  no  longer 
any  fear  of  the  opening  becoming  valvular.  This  plan  is  not  devoid  of  risk 
by  any  means  ;  suppuration  may  be  acute  with  high  fever,  and,  although  it 
IS  usually  successful,  the  inflammation  may  cause  serious  misgivings  for  a 
time. 

Electrolysis  has  been  used  with  considerable  success  in  vascular  goitre,  even 
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■when  there  were  definite  exophthahnic  symptoms.  Duncan  recommends  a 
current  of  from  40  to  80  milli  amperes,  and  relies  chiefly  upon  the  destruc- 
tive action  of  the  negative  pol  .',  moving  it  about  freely  from  side  to  side  as 
soon  as  it  has  produced  a  decided  eti'ect.  Injections  certainly  should  not  be 
used  in  these  cases. 

Under  certain  circumstances  operative  treatment  becomes  imperative. 
The  trachea  may  be  compressed  or  distorted,  causing  marked  tracheal  stridor 
and  dyspnwa  on  the  least  exertion.  The  recurrent  laryngeal  nerve  may  be 
irritated  or  stretched  ;  if  this  occurs  on  both  sides  the  condition  at  once 
becomes  very  critical.  A  firm  growth  may  extend  downwards  between  the 
trachea  and  the  sternum,  or  embrace  the  trachea,  or  grow  backwards  against 
it  so  as  to  compress  it ;  or  there  may  have  been  already  an  attack  of  suffoca- 
tive dyspnoea  due  to  sudden  enlargement  of  the  gland. 

The  choice  lies  between  tracheotomy,  division  of  the  isthmus,  enuclea- 
tion of  the  growth,  and  ligature  of  the  arteries  supplying  the  gland. 


Fig.  344. — Cystic  defeneration  of  thyroid. 


Tracheotomy,  of  course,  is  only  palliative,  it  may  be  necessary  on  the 
5pur  of  the  moment,  a  special  tube,  or,  if  this  is  not  at  hand,  a  gum-elastic 
catheter,  being  passed  down  the  trachea  through  the  constricted  part.  The 
hfficulty  of  such  an  operation  can  hardly  be  exaggerated  ;  low  tracheotomy 
s,  of  course,  out  of  the  question— even  the  upper  part  of  the  trachea  may 
36  concealed  or  pushed  to  one  side,  or  flattened,  so  that  it  presents  a  sharp 
edge  or  so  covered  with  dilated  vessels  and  portions  of  the  growth  as  to 
:>e  almost  inaccessible.  Bose's  method  (transverse  division  of  the  cervical 
ascia,  and  pulling  all  the  structures  forwards  and  downwards  from  oft"  the 
I'ont  of  the  trachea)  may  be  the  only  one  practicable. 

Division  of  the  isthmus,  on  the  other  hand,  is  exceedingly  successful, 
Lnd,  in  a  large  proportion  of  cases,  has  been  followed  by  the  unexpected 
liminution  in  bulk  of  the  rest  of  the  gland.  To  some  extent  this  may  be 
lue  to  the  recession  of  the  lateral  lobes,  but  certainly  this  will  not  account 
or  the  whole.  The  incision  is  vertical,  in  the  middle  line ;  the  sbn  and 
aiperficial  fascia  are  divided;  then  the  layer  connecting  the  sternohyoid 
md  sternothyroid  muscles  (which  are  usually  much  flattened  out) ;  the  veins 
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tliat  lie  on  the  front  carefully  detached,  and  the  isthmus  separated  from  the 
trachea  by  means  of  the  finger  and  a  director.  A  double  ligature  is  then 
passed  round  the  isthmus  and  the  intervening  tissue  excised  ;  or  the  median 
part  may  simply  be  di-\dded,  and  allowed  to  retract.  This  operation  has 
been  performed  in  exophthalmic  goitre,  for  the  relief  of  the  dyspnoea ;  the 
lateral  lobes  were  considerably  reduced  in  size  before  the  patient's  death, 
some  time  after,  from  cerebral  symptoms. 

No  definite  directions  can  be  laid  down  for  enucleation :  it  may  be 
practised  either  in  the  case  of  cysts  or  solid  adenomatous  growths,  and 
sometimes  considerable  portions  may  be  removed  in  this  way  (the  part  left 
undergoes  hypertrophy,  so  that  the  operation  is  practically  free  from  the  risk 
of  myxoedema,  unless  the  amount  taken  away  is  very  large)  ;  but  the  greatest 
care  is  necessary  if  the  growth  lies  anywhere  near  the  recurrent  laryngeal 
nerves.  On  several  occasions  one  has  been  divided,  and  in  many  others 
their  function  has  been  seriously  impaired  by  the  inflammation  that  followed. 

Ligatare  of  the  thyroid  arteries  has  been  tried  ;  but,  at  the  best,  it  can 
only  be  palliative,  and  the  result  has  not  been  sufficiently  good  to  justify 
the  risk. 

Malignant  Disease  of  the  Thyroid  Gland 

Sarcoma  and  carcinoma  are  both  known  to  occur,  but  they  are  not 
common.  The  former  may  be  either  round-celled  or  spindle-celled,  and  may 
be  recognised  by  the  rapidity  of  its  growth,  and  (when  the  cervical  fascia 
has  yielded  before  it)  by  its  soft,  almost  fluid,  consistence.  The  latter  is 
stated  to  he  either  encephaloid  or  scirrhus.  It  does  not  occur  until  late 
adult  life,  and  usually  as  a  complication  in  goitre,  the  thyroid  suddenly 
beginning  to  enlarge  and  becoming  painful.  The  diagnosis  cannot  be  made 
until  the  lymphatic  glands  or  the  neighbouring  tissues  are  involved ;  and 
removal  is  out  of  the  question.  It  is  probable  that  the  secondary  pulsating 
growths,  similar  in  structure  to  a  cystic  proliferating  thyroid,  and  occurring 
in  distant  parts  of  the  body,  are 'really  carcinomatous. 
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CHAPTER  XVI 

INJURIES  AND  DISEASES  OF  THE  PHARYNX  AND  (ESOPHAGUS 

Mali^okmations 

Congenital  occlusion  of  the  pharynx  is  due  to  the  invagination  tliat  forms 
the  mouth  faiHng  to  open  into  the  anterior  end  of  tlie  primitive  intestine. 
In  congenital  stricture  the  defect  is  the  same,  but  less  marked. 

Diverticula  may  originate  in  the  same  way.  Some  of  these  are  acquired 
(pharyngoceles) :  a  part  of  the  wall  is  weakened  by  inflammation  or  injury 
to  such  an  extent  that  the  mucous  membrane  bulges  out  through  the  open- 
ing ;  the  larger  ones,  however,  and  especially  those  that  occur  in  the  region 
of  the  inferior  constrictor,  are  congenital  in  origin.  When  small  they  are 
not  noticed  ;  as  they  increase  in  size  they  form  a  pear-shaped  swelling  by 
the  side  of  the  neck,  pressing  upon  the  great  vessels,  displacing  the  larynx, 
and  often  causing  dyspnoea  and  violent  fits  of  spasmodic  coughing  from 
pressure  upon  the  superior  laryngeal  nerve.  The  nature  of  the  sac  is  easily 
recognised  from  the  variations  in  its  size  at  different  times,  and  from  the  way 
in  which  its  contents  (air  and  sodden  food)  are  returned  into  the  mouth 
when  it  is  subjected  to  external  pressure,  or  squeezed  by  the  muscles 
around  it.  As  it  enlarges  it  displaces  the  oesophagus,  becoming  more  vertical 
and  drawing  nearer  the  middle  line,  until  the  natural  passage  is  thrust 
entirely  out  of  its  axis.  In  one  of  these  cases  Wheeler  laid  open  the  tumour 
from  the  outside,  excised  it,  and  successfully  secured  the  margins  of  the 
opening  with  catgut  sutures. 

Congenital  dilatation  of  the  cesophagus  has  also  been  described  as  affect- 
ing its  whole  length,  but  this  is  still  more  rare.  A  minor  degree  of  the 
same  disorder  sometimes  results  from  fatty  degeneration  of  the  muscular 
wall.    As  a  rule,  hypertrophy  and  narrowing  occur  above  a  stricture. 

Injuries  of  the  (Esophagus 

The  03sophagus  may  be  wounded  from  the  outside  in  cases  of  cut-throat, 
or  from  inside  by  corrosive  fluids  or  hard  and  sharp-pointed  foreign  bodies. 
In  rare  instances  rupture  has  taken  place  during  vomiting,  but  probably  only 
when  the  walls  have  been  weakened  beforehand  by  inflammation  or  fatty 
degeneration. 

Swallowing  corrosive  fluids  is  nearly  always  done  with  suicidal  intent, 
the  liquid  (usually  a  mineral  acid  or  a  very  strong  alkali)  being  thrown  quite 
to  the  back  of  the  pharynx,  so  that  the  lips,  mouth,  and  tongue  are  often 
not  touched.  The  immediate  effect  is  profound  collapse  with  hitense  burn- 
ing pain,  followed  by  vomiting  of  mucus,  blood,  and  sloughing  shreds  of 
epithelium,  mixed  with  the  contents  of  the  stomach.  If  the  result  is  not 
immediately  fatal  from  perforation  or  collapse,  the  severity  of  the  symptoms 
gradually  subsides  ;  there  is  less  blood  and  more  mucus  and  pus  in  the  fluid 
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that  is  brought  up  ;  the  pain  becomes  less  severe  ;  the  swelHng  and  thickening 
around  the  oesophagus  diminish,  and  the  febrile  symptoms  abate.  Swallowing, 
however,  causes  very  great  pain,  and  if  more  than  the  epithelial  surface  has 
been  destroyed,  it  rapidly  becomes  more  and  more  difficult,  until  at  length  a 
traumatic  stricture  is  established.  The  wall  of  the  oesophagus  contracts 
spasmodically  on  the  irritant  before  it  is  vomited  back,  and  thus  it  may 
happen  that  the  whole  of  the  tube,  from  the  cricoid  almost  down  to  the 
cardiac  orifice,  is  more  or  less  eaten  away.  In  cases  of  long  standing  the 
walls  become  enormously  thickened  from  inflammatory  deposit  and  fused 
with  the  structures,  around.  The  interior  is  rough  and  irregular,  marked 
by  sloughs  and  cicatrices  in  all  directions,  and  here  and  there  the  cavity  may 
be  completely  obliterated. 

Foreign  Bodies  in  the  Pharynx  and  Oesophagus 

False  teeth,  pieces  of  unmasticated  food,  coins,  fish-bones,  pins,  and  the 
like,  are  not  imcommonly  impacted  in  the  oesophagus — generally  where  it  is 
narrowest,  at  the  level  of  the  cricoid  cartilage — bur  sometimes  immediately 
behind  the  arch  of  the  aorta  or  the  left  bronchus. 

The  symptoms  depend  chiefly  upon  the  size  and  shape.  If  it  is  large  and 
smooth,  instant  death  may  occur  from  its  pressing  upon  the  aperture  of  the 
larynx,  or  from  spasm  of  the  glottis ;  if  pointed  and  irregular,  there  may  be 
dysphagia  (and  the  feeling  of  soreness  persists  long  after  the  foreign  body 
has  been  removed)  or  complete  obstruction.  Tenderness  in  the  side  of  the 
neck,  soreness  behind  the  sternum,  dyspnoea,  and  a  constant  discharge  of 
saliva  and  mucus,  are  often  present  as  well.  Later,  if  the  case  is  left  to 
itself,  inflammation  sets  in.  Sometimes  this  leads  to  spontaneous  expulsion, 
as  the  foreign  body  becomes  loosened ;  more  frequently  it  makes  matters 
worse  by  extending  into  the  tissues  around.  Abscesses  may  form  under  the 
deep  cervical  fascia  and  spread  into  the  pleura  or  pericardium.  The  walls  of 
the  carotid,  and  even  of  the  aorta  itself,  may  give  way.  The  foreign  body 
may  ulcerate  through  into  the  trachea,  and  be  coughed  up,  or  it  may  be 
driven  into  the  pericardium  and  even  into  the  substance  of  the  heart. 

When  the  foreign  body  is  a  large  one  there  is  seldom  any  difficulty  in  the 
diagnosis.  The  finger  can  explore  the  whole  of  the  upper  part  of  the  pharynx, 
from  the  level  of  the  soft  palate  down  to  the  back  of  the  arytenoid  cartilages, 
and  in  children  even  lower ;  and  the  mucous  membrane  may  be  thoroughly 
inspected  by  means  of  a  laryngoscope  mirror  ;  but  when  it  is  situated  below 
this,  and  is  of  small  size — a  fish-bone,  for  example — its  presence  is  often  only 
a  matter  of  inference.  In  many  cases  the  sensation  persists  long  after  the 
offending  substance  has  been  dislodged. 

Treatment. — A  foreign  body  must  always,  if  possible,  be  extracted 
through  the  mouth  ;  if  it  cannot  be  done  it  may  be  pushed  on  into  the 
stomach,  removed  through  a  side  opening,  or  left  to  itself  according  to  its 
nature  and  situation.  Sometimes  it  is  ejected  during  the  retching  and 
vomiting  that  accompany  exploration  of  the  fauces,  but  emetics  should  never 
be  given  for  the  purpose.  The  oesophagus  has  before  now  been  ruptured 
by  violent  vomiting.  Long-handled,  curved  forceps,  such  as  are  used  for 
extracting  similar  bodies  from  the  larynx,  are  the  most  useful,  especially  if 
it  happens  to  be  something  small  and  rough.  Pins  and  fish-bones  may  be 
caught  by  an  expanding  or  umbrella  probang  (fig.  345),  but  care  must  be 


strip 


Fig.  345 


-Hoi-sel.air  probang,  expanded  and  unexpanded. 


Fig.  346. — Coin -catcher. 
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gHde  past  an  obstacle 
and  then  catch  against 
it  as  it  is  withdrawn  ; 
and  considerable  force 
may  be  used.  If  this 
fails,  and  if  the  foreign 
body  is  impacted  in  an 
accessible  part  of  the 
oesophagus,  it  must  be 
removed  by  operation. 

Unless     there  is 
some  special  reason — 
such,  for  example,  as 
the  projection  of  the 
foreign  body  distinctly 
to  be  felt — cesophago- 
_  omy  IS  always  performed  on  the  left  side.    The  head  is  turned  in  the  opposite 
iirection  and  an  incision  three  inches  long  is  made  at  the  inner  margin  of 
he  sternomastoid.    The  superficial  structures  are  divided,  the  deep  fascia 
!lit  up  on  a  director,  and  the  muscle  pulled  well  towards  the  outer  side  so 
IS  to  expose  the  sheath  of  the  great  vessels.    The  dissection  is  then  carried 
■aretully  between  this  and  the  trachea,  avoiding  the  thyroid  arteries  and 
^eins,  the  thyroid  gland,  and  the  inferior  laryngeal  nerve,  until  the  ceso- 
Jhagus  and  the  lower  part  of  the  pharynx  are  exposed.    Jf  the  omohyoid 
nuscle  gets  in  the  way  it  may  be  di\aded,  and  any  veins  that  cannot  be 
irawn  to  one  side  must  be  secured  either  by  ligature  or  by  pressure-forceps 
■0  as  not  to  obscure  the  deeper  parts.   Generally  a  sufficient  surface  can  be 
'rought  into  view  by  pulling  the  trachea  one  way  and  the  great  vessels  and 
he  sternomastoid  the  other ;  but  sometimes  part  of  the  sternohyoid  or 
iternothyroid  requires  division.    If  the  foreign  body  can  be  felt  from  the 
utside,  a  longitudinal  incision  maybe  made  over  it  and  the  finger  introduced 
0  as  to  ascertain  its  position  more  accurately.    If  this  cannot  be  done,  a 
ound  IS  passed  through  the  mouth  and  made  to  project  m  the  wound, 
dterwards  the  opening  may  be  enlarged  to  a  sufficient  extent,  and  the  foreign 
ody  withdrawn  with  appropriate  forceps-    If  the  impaction  is  recent  and 
he  wound  in  the  cesophagus  not  bruised,  the  edges  may  be  sewn  together 
'ith  catgut,  the  sutures  being  inserted  only  in  the  muscular  wall,  leaving 
■le  mucous  membrane  untouched.     Under  other  circumstances  it  is  better 
3  leave  the  whole  open,  with  a  large  drainage-tube  in  the  superficial  wound. 
01'  the  first  few  days  the  patient  should  be  fed  with  nutrient  enemata 
'|ly ;  afterwards  an  oesophageal  tube  may  be  used  until  the  wound  is  sound, 
he  thirst  can  be  relieved,  as  Southam  suggests,  by  allowing  the  patient  to 
fink  a  boracic  acid  mixture  (gr.  x  ad  gj).   Most  of  it  flows  out  through  the 
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wound  (if  it  is  not  sutured),  and  helps  to  keep  it  clean.  A  fistulous  opening 
often  persists  for  a  time,  but  in  most  cases  it  closes  without  requiring 
anything  further. 

When  the  foreign  body  is  low  down  the  question  is  more  difficult.  Southam 
performed  oesophagotomy  successfully  in  a  case  in  which  a  plate  of  false 
teeth  was  impacted  three  inches  below  the  upper  border  of  the  sternum.  In 
other  cases  the  stomach  has  been  opened  and  the  foreign  body  dragged 
onwards  or  pushed  back  as  seemed  best  at  the  time. 

Gastrotomy  may  be  required  if  it  has  passed  the  oesophagus  and  is  lodged 
in  the  stomach.  Sometimes  the  foreign  body  can  be  felt  through  the  wall 
of  the  abdomen  ;  if  this  is  impossible  its  presence  can  usually  be  ascertained 
with  a  suitable  probang.  In  most  cases,  however,  if  it  has  once  reached  the 
stomach  it  is  able  to  pass  on  through  the  pyloric  valve  without  further  trouble, 
although  it  may  lodge  again  just  above  the  external  sphincter.  Purgatives 
should  never  be  given  :  vegetable  and  farinaceous  diet  is  the  best,  owing  to 
its  bulky  character. 

Diseases  op  the  CEsophagus 

Inflammation  of  the  mucous  membrane  may  arise  from  injury  (as  already 
mentioned)  or  from  specific  causes,  such  as  tubercle,  syphilis,  thrush,  or 
diphtheria ;  but,  with  the  exception  of  the  first  of  these,  the  symptoms  are 
vague,  consisting  merely  of  pain  in  swallowing,  and  rarely  attract  attention 
unless  the  ulceration  is  so  extensive  as  to  lead  to  the  formation  of  a 
cicatricial  stricture. 

Paralysis  of  the  muscular  coat  of  the  pharynx  or  cesophagus  is  occa- 
sionally met  with  after  diphtheria,  and  may  in  rare  instances  be  due  to 
alcoholic  or  lead-poisoning.  Dysphagia  is  always  present,  but  it  differs  from 
that  which  occurs  in  stricture,  in  that  solids  are  swallowed  more  easily  than 
fluids.  Sometimes  the  food  collects  and  is  ejected  after  a  time  by  coughing 
or  vomiting. 

Hysterical  paralysis  is  much  more  common,  the  patient  being  convinced 
either  that  there  is  a  foreign  body  in  the  esophagus,  or  that  there  is  a 
stricture  (usually  after  having  seen  a  case)  and  being  unable  to  will  the  act 
of  deglutition.  It  is  chiefly  met  with  in  young  women  who  present  other 
hysterical  symptoms,  but  it  may  occur  in  men.  The  suddenness  and  incon- 
gruous nature  of  the  symptoms,  the  history  and  a  few  days'  careful  watching, 
are  sufficient  to  prevent  a  mistake.  The  greatest  difficulty  is  in  connection 
with  foreign  bodies :  a  fish-bone  perhaps  has  been  actually  swallowed  and 
scratched  the  mucous  surface  ;  and  the  sensation  arising  from  this,  and 
intensified  whenever  anything  passes  down,  is  a  sufficient  stimulus  to  keep 
up  the  suggestion  of  dysphagia  in  the  patient's  brain.  It  rarely  happens,  , 
however,  that  there  is  any  collection  of  food  above  the  obstruction  :  either 
the  patient  keeps  it  in  the  mouth  without  attempting  to  swallow  it,  or,  if  it 
does  pass  over  the  larynx,  it  is  immediately  ejected  again,  often  with  an 
unnecessary  display  of  energy. 

Closely  akin  to  this,  and  occurring  under  the  same  conditions,  is  a  form  of 
muscular  spasm  which  affects  the  pharynx  rather  than  the  oesophagus.  It  , 
varies  from  merely  a  shght  stammering  of  deglutition,  such  as  might  arise  ■ 
from  simple  nervousness,  to  violent  ejection  of  the  contents  of  the  pharynx  : 
through  the  mouth  and  nose.  In  neither  of  these  conditions,  however,  ! 
whether  paralysis  or  spasm  is  the  prominent  feature,  is  there  marked  i 
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emaciation  or  craving  for  food  :  the  patient  is  usually  fairly  well  nourished, 
though  always  complaining  (differing  in  this  respect  altogether  from  those 
who  persistently  refuse  to  take  any  food),  and  not  unfrequently  it  is  found 
on  making  inquiry  that  it  has  already  lasted  many  years  off  and  on,  long 
enough  to  negative  absolutely  organic  contraction. 

Many  of  these  cases  are  cured  at  once  by  faradisation  or  the  passage  of 
a  bougie,  but  unless  the  morbid  state  of  the  nervous  system  is  in  some  way 
relieved,  or  the  exciting  cause  of  the  hysteria  removed,  they  nearly  always 
relapse. 

Tumours  of  the  (Esophagus 

With  very  few  exceptions,  the  only  form  of  new  growth  that  occurs  in  the 
oesophagus  is  squamous  epithelioma..  It  is  chiefly  met  with  in  men,  very 
rarely  under  forty  years  of  age,  and  forms  an  annular  and  rapidly  contracting 
stricture.  The  surface  ulcerates  away,  but,  as  in  the  intestine,  the  infiltra- 
tion into  the  submucous,  and  later  into  the  muscular  coats,  increases  so  fast 
and  contracts  so  rapidly  that  the  calibre  very  quickly  becomes  narrowed. 
Later  it  involves  the  fibrous  tissue  and  the  other  structures  around  (the 
trachea  for  example),  spreading  into  theni  by  direct  extension,  and,  if  it  does 
not  prove  fatal  from  starvation  or  pneumonia,  forms  secondary  deposits  in 
the  glands  and  elsewhere. 

The  seat  of  election  is  behind  the  cricoid  cartilage  or  where  the  left 
bronchus  forms  a  ridge  in  the  mucous  membrane  —the  places,  in  other  words, 
in  which  the  calibre  is  smallest  and  the  walls  most  rigid.  No  part,  however, 
is  exempt. 

The  chief,  and  for  some  time  the  only  symptom  of  which  the  patient 
complains,  is  a  rapidly  increasing  difliculty  in  swallowing,  first  for  solids 
and  then  for  liquids.  Emaciation  speedily  follows  ;  but  fortunately  the 
sense  of  hunger,  especially  in  the  later  stages,  is  seldom  very  distressing. 
Vomiting  may  occur,  the  saliva,  with  a  certain  amount  of  mucus,  particles 
of  food,  and  sometimes  a  little  blood,  collecting  on  the  face  of  the  stricture. 
Pain  is  rarely  severe,  although,  particularly  when  the  tissues  around  the 
oesophagus  are  infiltrated,  attempts  at  swallowing  or  passing  a  bougie  cause 
great  discomfort.  No  external  tumour  can  be  felt,  with  rare  exceptions; 
and  often  there  is  no  distinct  glandular  enlargement  until  comparatively 
late. 

Stricture  of  the  (Esophagus 

Organic  stricture  may  be  congenital  or  acquired.  The  former  is  exceedingly 
rare  ;  the  latter,  Avhich  is  very  common,  may  be  simple  or  malignant. 

Simple  stricture  arises  nearly  always  from  the  swallowhig  of  corrosive 
fluids.  The  mucous  membrane  sloughs  and  cicatricial  contraction  follows. 
Sometimes  almost  the  whole  length  is  obliterated  in  this  way,  but  the  effect 
is  always  greatest  at  the  commencement.  In  very  rare  instances  it  may 
arise  from  some  form  of  specific  inflammation,  such  as  tubercle  or  syphilis.^ 

Mahgnant  stricture  is  always  the  result  of  squamous  epithehoma,  and  is 
usually  annular,  the  muscular  coat  above  being  considerably  hypertrophied. 

Symptoms  and  diagnosis.— Pain  and  difficulty  in  swallowing  are  the 
prominent  symptoms.  The  former  is  exceedingly  severe  at  the  beginning 
in  cases  of  traumatic  stricture  (in  great  measure  owing  to  the  inflammation 
around  the  oesophagus),  and  gradually  becomes  less  as  the  cicatricial  tissue 

3  B 
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Fig.  347.— Malignant 
stricture  of  oeso- 
phagus, laid  open. 


becomes  firmer.  The  latter  is  usually  the  only  thing  of  which  a  patient 
complains  when  it  is  due  to  epithelioma.  It  may  come  on  comparatively 
suddenly,  an  unobservant  person  not  noticing  any  difficulty  until  the 
narrow  channel  is  blocked  by  the  impaction  of  a  larger  or  harder  fragment 
than  usual,  or,  more  frequently,  it  is  gradual  from  the  first,  solids  causing 
difficulty  before  there  is  the  least  obstruction  to  the  passage  of  liquids.  In 
a  few  instances  deglutition  is  rendered  almost  impossible 
by  fits  of  spasmodic  coughing. 

The  diagnosis  can  only  be  made  certain  by  the  passage 
of  a  bougie  ;  but,  as  dysphagia  occurs  in  other  affections 
in  which  a  proceeding  of  this  kind  is  not  unattended  with 
danger,  an  attempt  must  always  be  made  to  exclude  them 
first. 

(a)  3hiscular  spasm  or  paralysis  may  simulate  true 
stricture.  There  may  even  be  a  history  of  some  foreign 
body  having  been  swallowed ;  but  it  is  never  the  kind 
that  causes  traumatic  stricture.  Nor  is  there  really  any 
likelihood  of  mistaking  spasmodic  contraction  for  malig- 
nant disease,  for  while  the  latter  rarely  occurs  except 
in  men,  and  never  under  the  age  of  forty,  the  former  is 
almost  confined  to  young  women,  and  is  always  marked 
by  the  peculiar  incongruity  of  its  symptoms.  In  diph- 
theritic paralysis,  which  is  very  rare,  the  food  usually 
passes  slowly  down  for  some  time  before  it  stops,  and 
solids  are  swallowed  more  easily  than  liquids. 
{b)  Govipression  of  the  (xsoplia,gti,s . — Dysphagia  arising  from  this  is 
exceedingly  common,  and  although  the  cause  is  usually  sufficiently  prominent, 
this  is  not  always  the  case.  Aneurysms  of  the  aorta  ;  tumours  of  all  kinds 
growing  from  the  vei'tebr^e,  lymphatic  glands, .  cellular  tissue,  or  other 
structures  near  the  cesophagus ;  enlarged  or  accessory  thyroids;  gummataji 
(especially  retropharyngeal)  ;  abscesses,  connected  with  the  vertebrae  or  not 
and  other  conditions  may  give  rise  to  it.  Aneurysms  have  been  ruptured 
before  now  by  the  passage  of  a  bougie,  and  that,  too,  without  an  excessive| 
amount  of  force  having  been  used. 

(c)  In  a  few  cases  chjsj^hagia  has  been  traced  to  the  presence  of 
pharyngocele  dragging  the  orifice  of  the  cesophagus  out  of  its  true  axis. 

The  diagnosis  of  simple  from  malignant  stricture  rarely  gives  rise  tc 
difficulty.  Practically,  unless  there  is  a  very  clear  history  of  a  gumma  or  ol 
tubercular  disease,  a  stricture  that  develops  after  the  age  of  forty  withoui 
injury  is  malignant. 

If  the  presence  of  an  external  tumour  pressing  upon  the  oesophagus  i 
negatived,  a  bougie  must  be  passed,  not  only  to  verify  the  existence  of  < 
stricture  but  to  ascertain  its  locality,  and,  perhaps,  its  diameter.  Th 
patient  should  be  seated  on  a  straight-backed  chair  and  the  head  supportei 
by  an  assistant.  It  should  rather  be  made  to  poke  forwards  than  upward, 
in  order  to  straighten  out  the  cervical  spine  ;  if  it  is  thrown  back  the  bougi 
strikes  against  the  bodies  of  the  vertebrte.  A  medium-sized  gum-elastic  on' 
(equal  to  No.  14  or  IG  catheter  on  the  Enghsh  scale)  should  be  chosen  t 
begin  with,  warmed  by  dipping  in  hot  water,  and  well  lubricated  wit 
glycerine.  The  point  should  be  bent  down  a  little.  The  operator  thei 
standing  in  front  of  the  patient,  runs  the  forefinger  of  the  left  hand  over  th; 
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,ongue,  and  guides  the  bougie,  which  is  held  in  the  right,  over  the  base  to  the 
)ack  of  the  throat.  If  protected  hke  this,  it  cannot  pass  up  into  the  naso- 
)harynx  or  enter  the  larynx.  Nearly  always  it  causes  a  certain  amount  of 
ipasm  as  soon  as  it  touches  the  mucous  membrane,  and  when  it  comes  near 
he  cricoid  it  is  not  unfrequently  gripped  tightly  and  then  forcibly  ejected  by 
■etching,  or  suddenly  pulled  out  by  the  patient.  To  some  extent  this  can 
)e  prevented  by  a  cocaine  spray,  or  by  brushing  the  surface  of  the  mucous 
nembrane  over  with  a  2  per  cent,  solution,  but  nearly  always,  except  in  the 
;ase  of  very  ignorant  men,  it  can  be  overcome  by  patience.  No  force  may  be 
ised  under  any  circumstances  ;  I  have  more  than  once  known  pneumonia 
levelop  suddenly  after  a  bougie  had  been  passed. 

If  the  end  is  definitely  arrested  but  not  gripped,  it  must  be  withdrawn 
md  a  smaller  one  selected  ;  in  some  cases  only  a  catgut  will  pass.  Measured 
)n  a  bougie,  the  cricoid  cartilage  is  approximately  seven  inches  from  the  teeth, 
<he  left  bronchus  eleven,  and  the  opening  in  the  diaphragm  fifteen. 

Other  methods  of  examining  the  cesophagus  are  of  very  little  value. 
Uiscultation  (the  stethoscope  being  placed  by  the  side  of  the  spine,  wliile  the 
mtient  drinks  some  water)  may  be  tried,  but  it  rarely  gives  any  indication 
ihat  can  be  interpreted.  The  condition  of-  the  lungs,  especially  the  amount 
)f  bronchial  irritation  caused  by  the  passage  of  a  bougie,  and  the  state  of  the 
Jervical  glands,  whether  enlarged  or  not,  are  very  important  factors  in  the 
prognosis. 

The  treatment  of  stricture  of  the  oesophagus  depends  upon  the  cause, 
whether  it  is  traumatic  or  cancerous.  In  the  former  case  the  walls  are 
isually  very  much  thickened  (although  it  may  be  a  long  time  before  the 
sloughing  in  the  interior  ceases),  the  patient  is  often  young,  and  there  is  no 
langer  but  that  of  starvation  ;  in  the  latter,  if  the  patient  lives  sufficiently 
^ong,  ulceration  always  gains  the  upper  hand  and  causes  perforation,  and 
3ven  if  starvation  and  pneumonia  are  successfully  prevented,  the  result 
,nust  inevitably  prove  fatal  within  a  few  months  from  the  malignant 
;achexia. 

(1)  Trauviatic  stricture.  -  In  any  case  in  which  the  interior  of  the 
esophagus  has  been  seriously  injured,  contraction  must  be  prevented  by  the 
ise  of  bougies.    Treatment  should  commence  as  soon  as  the  sloughs  have 
sparated  and  cicatrisation  is  beginning,  the  greatest  care,  of  course,  being 
sed.    Special  instruments  with  rubber  tips,  one  or  two  inches  in  length, 
3  as  to  ensure  thorough  flexibility,  and  about  the  size  of  a  No.  11  or  10 
itheter,  are  the  most  useful.    At  first  they  must  be  passed  every  day,  then, 
the  tendency  to  contract  is  not  very  marked,  at  gradually  increasing 
itervals  ;  but,  as  it  may  be  necessary  to  make  use  of  them  for  the  rest  of 
fe,  the  patient  should  learn  as  soon  as  possible  how  to  pass  them  for  him- 
ilf.    The  food  must,  of  course,  be  suita])ly  prepared  throughout. 

In  old  cases,  in  which  the  stricture  has  been  allowed  to  contract,  the 
fficulty  is  very  much  greater.  Gradual  dilatation  is  the  most  successful 
ethod,  using  slightly  conical  instruments.  It  inay  be  necessary  to  begin 
th  catgut,  if  the  constriction  is  very  narrow,  leaving  it  in  situ  for  twenty- 
u-  hours,  or  making  use  of  it  as  a  guide  on  which  a  fine  rubber  tube  can 
shd  down ;  the  patient  can  always  swallow  liquids  by  the  side  of  it.  In- 
■nal  oesophagotomy  (division  of  the  stricture  from  within)  is  a  very  risky 
eration,  and  as  the  stricture  must  be  a  permeable  one  to  allow  of  its  being 
ne,  can  very  seldom  be  advised.    In  exceptional  instances  an  artificial 
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opening  has  been  made  in  the  neck  below  the  stricture  (oesophagostomy), 
and  the  stomach  has  been  opened  and  the  stricture  dilated  through  the 
cardiac  orifice.  Practically,  if  dilatation  fails  gastrostomy  must  be  performed. 
The  results,  compared  with  those  of  the  same  operation  for  malignant  disease, 
show  a  far  higher  percentage  of  success,  but  it  is  not  probable  that  all  the 
unsuccessful  cases  have  been  published. 

(2)  Malignant  stricture.  —Excision  of  the  growth  has  been  practised  with 
■success,  an  artificial  opening  into  the  oesophagus  being  left  at  the  root  of  the 
neck ;  but  cases  in  which  such  a  proceeding  is  possible  are  very  seldom  met 
with.  As  a  rule,  all  that  can  be  done  ^is  to  make  an  artificial  opening  below 
the  stricture,  either  in  the  oesophagus  or  stomach,  or  to  maintain  the  patency 
of  the  canal  by  means  of  tubes  or  bougies. 

(a)  QHsophagostoniy. — This  can  only  be  performed  when  it  is  certain  that 
the  growth  is  limited  to  the  very  commencement  of  the  ossophagus — a  condi- 
tion practically  impossible  to  prove.  The  incision  is  the  same  as  for  oesopha- 
gotomy,  but  lower  down,  and  as  the  tube  is  collapsed  and  empty,  covered 
with  important  vessels  and  in  close  relation  with  the  pleura  and  thoracic 
duct,  it  is  infinitely  more  dangerous. 

(b)  Gastrostomy. — The  results  of  gastrostomy  for  malignant  disease  of 
the  oesophagus  are  exceedingly  bad.  It  is  true  that  they  have  improved  to  a 
certain  extent  in  recent  years,  and  that  in  all  probability  if  the  operation 
were  performed  earlier  in  the  course  of  the  complaint,  before  the  patient  was 
exhausted  by  starvation  and  the  growth  of  the  malignant  disease,  they  would 
improve  much  more.  But  it  must  be  remembered  that  gastrostomy  is  only 
a  palliative,  not  a  radical  operation  ;  it  does  not  pretend  to  cure  the  patient, 
but  only  to  relieve  him,  and  that,  therefore,  if  the  same  result  can  be  obtained 
in  other  ways,  it  is  not  justifiable  to  run  the  risk.  Symonds  has  divided  the 
course  of  the  disease  into  two  periods  :  before  and  a^fter  the  signs  of  bronchial 
irritation  have  set  in.  Of  these  the  symptoms  that  occur  in  the  former 
can  be  relieved  as  well  by  tubage  (in  all  ordinary  cases)  as  by  gastro- 
stomy ;  for  those  of  the  latter  neither  is  of  any  real  avail.  If  ulceration 
has  once  opened  up  a  communication  between  the  oesophagus  and  the 
bronchi,  or  trachea,  food  can  be  prevented  from  passing  down  into  the 
lungs,  but  nothing  can  prevent  the  entry  of  mucus,  saliva,  blood,  and 
particles  of  the  growth  detached  by  ulceration,  and  these  will  inevitably  cause 
a  speedily  fatal  broncho-pneumonia.  In  a  few  exceptional  cases  gastrostomy 
may  still  be  necessary,  and  then  it  should  be  performed  as  early  as  possible 
while  the  patient  still  retains  his  strength  ;  but  it  rests  with  those  who  advo 
cate  it  to  show  that  the  immediate  dangers  attending  tubage  are  more  serious 
than  those  of  gastrostomy,  or  that  tubage  tends  to  make  the  progress  of  the 
<lisease  more  rapid  by  irritating  the  growth. 

(c)  Tubage. — Symonds'  tubes  are  from  four  to  six  inches  in  length,  and 
are  made  of  gum-elastic  upon  a  silk  web,  the  outside  and  inside  being  as  smooth 
as  possible.  The  upper  end  is  funnel-shaped  so  as  to  rest  upon  the  face  of  the 
stricture,  and  slightly  flattened  on  one  side  that  it  may  not  press  unduly 
against  the  back  of  the  cricoid,  and  the  margin  is  perforated  in  two  places 
for  the  attachment  of  a  silk  thread.  The  other  end  is  hollow,  with  a  lateral 
opening.  The  tube  can  be  introduced  upon  a  bougie,  but  it  is  more  easily 
managed  with  a  proper  whalebone  guide  set  in  a  suitable  handle.  The 
exact  site  of  the  stricture  is  ascertained  first  and  marked  upon  the  guide ; 
the  greatest  gentleness  must  be  used,  and  as  soon  as  the  point  enters  the 
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narrowed  part  tbe  tube  is  slowly  pushed  onwards  until  the  resistance  cf  the 
funnel  is  felt ;  the  guide  is  then  withdrawn,  and  the  silk  thread  attached  to 
the  tube  tied  round  the  ear  or  fastened  with  strapping. 

A  tube  of  this  kind  can  be  left  for  two  or  three  months  without  being 
changed,  the  patient  swallowing  liquid  food  through  it.    As  a  rule,  however, 
is  necessary  to  remove  the  first  after  three  or  four  days,  as  the  stricture 
always  dilates  to  some  extent,  and  sometimes  this  must  Ije  repeated.  Even 
it  should  slip  through,  it  will  pass  jjcr  anum  or  remain  lodged  in  the 
stomach  without  inconvenience. 

Compared  with  gastrostomy  this  method  possesses  very  great  advantages. 
There  is  little  risk  to  life  ;  the  presence  of  the  tube  does  not  appear  to 
mcrease  the  rapidity  of  the  ulceration,  although,  in  one  or  two  instances, 
is  said  to  have  caused  circumctsophageal  suppuration  ;  the  discomfort  is 
not  greater,  if  so  great,  and  a  sufficient  amount  of  food  can  be  taken  quite 
as  easily.    In  either  case  the  end  is  the  same  ;  as  soon  as  bronchial  irrita- 
bility becomes  a  prominent  feature,  as  sooji  as  the  ulceration  extends  into 
the  air-passages,  debris,  mucus,  and  foreign  matter  of  all  kinds  will  make 
their  way  into  the  lungs  and  set  up  broncho-pneumonia   (all  the  move 
apidly  because  of  the  malignant  disease),  whether  a  short  tube  is  worn  or 
astrostomy  has  been  performed. 

When  this  final  stage  is  reached  the  only  course  left  is  the  introduction 
of  a  long  tube  made  of  thin  rubber,  so  as  to  exclude,  as  far  as  possible,  all 
fluid  from  the  a5sophagus.  Krishaber's  are  too  hard,  and  very  soon  cause 
ulceration  at  the  back  of  the  larynx  from  the  constant  friction.  Soft  red 
ubber  ones  may,  however,  be  used  for  a  considerable  time.  In  ordinary 
cases,  in  which  the  malignant  growth  is  situated  high  up,  life  may  be  pro- 
longed in  this  way  for  a  further  period ;  but  when  the  disease  is  opposite  the 
left  bronchus,  the  thin  partition  very  soon  ulcerates  through,  pneumonia  is 
sure  to  follow,  and  even  gangrene  of  the  lung  may  occur. 
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INJURIES  AND  DISEASES  OF  THE  CHEST 

INJUEIES  OF  THE  CHEST 

Fractures  and  dislocations  of  the  ribs  or  sternum,  contusions  of  the  wall  of 
the  thorax,  and  wounds  involving  the  nerves,  muscles,  or  vessels,  may  occur 
with  or  without  injury  to  the  subjacent  viscera.  In  some  cases  it  can  be 
seen  at  once  whether  they  have  escaped  or  not,  in  others  it  is  a  matter  of 
the  greatest  difficulty ;  but,  if  there  is  the  least  doubt,  the  case  should  be 
treated  as  if  the  graver  injury  were  proved,  and  no  attempt  must  ever  be 
made,  by  probing  or  otherwise,  to  determine  one  way  or  the  other.  The 
finger  may  be  used  to  explore  for  foreign  bodies,  or  to  ascertain  the  depth 
and  extent  of  a  penetrated  wound,  not  to  find  out  whether  it  penetrates 
or  not. 

Injuries  of  the  Wall  of  the  Thorax 

Contusions  are  very  common,  and  are  rarely  attended  by  serious  con- 
sequences. The  shock,  however,  may  be  severe  (it  is  said  to  have  proved 
fatal  by  itself,  without  visible  injury  of  any  kind),  and  the  extravasation, 
when  it  takes  place  in  the  deep  planes  of  loose  cellular  tissue  beneath  the 
muscles,  is  sometimes  very  extensive,  and  is  likely  to  be  followed  by  sup- 
puration. In  many  cases  the  muscles  are  badly  bruised  ;  occasionally  they 
are  torn  as  well,  especially  the  pectoralis  major,  which  may  be  pulled  in  two 
by  a  sudden  catch  at  something  as  the  body  is  falling.  When  this  occurs 
the  signs  are  very  definite  ;  a  great  gap  appears  at  once,  involving  particu- 
larly the  sternal  part  of  the  muscle  ;  there  is  very  extensive  hfemorrhage, 
and  when  this  subsides  the  torn  ends  retract  as  far  as  they  can,  and  waste 
away.  Nothing  can  be  done  for  it  when  the  muscles  and  fascia  are  torn 
completely  through,  but  if  the  injury  is  not  quite  so  severe  a  fibrous  cicatrix 
forms  and  ties  the  ends  down  to  the  wall  of  the  thorax,  so  as  to  make  a  new 
attachment. 

The  deeper  structures  do  not  always  escape  when  the  external  injury  is 
apparently  slight ;  the  pleura  may  be  bruised  and  become  inflamed  ;  there 
may  be  a  contusion  of  the  lung  with  liEemorrhage  into  the  substance,  causing 
pneumonia  and  even  traumatic  gangrene ;  or,  without  the  pulmonary  pleura 
being  torn,  the  air-vesicles  may  be  ruptured,  and  the  air  forced  into  the 
cellular  tissue  of  the  lung  until  it  appears  at  the  root  of  the  neck  {interstitial 
cmphysemi) ;  and  in  young  patients  particularly,  when  the  ribs  are  still 
elastic  and  the  wall  of  the  chest  can  yield  without  breaking,  the  lung  and 
pleura  may  be  lacerated,  so  as  to  cause  pneumothorax  or  hemothorax, 
without  there  being  external  injury  of  any  kind:  even  the  pericardium  and 
the  heart  may  be  crushed  and  torn. 
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Fracture  of  the  Bibs 

The  ribs  may  be  broken  either  by  direct  or  by  indirect  violence.  In  the 
former  case  the  position  of  the  fracture  depends  upon  the  force,  and  the 
fragments  are  driven  inwards,  for  the  moment  at  any  rate.  In  the  latter,  if 
the  chest  is  compressed  from  before  backwards,  they  generally  give  way  at  the 
widest  part  of  their  curve — in  the  axillary  line — and  the  ends  are  forced  out- 
wards, so  that  there  is  less  risk  of  the  lung  being  wounded  ;  but  this  is  very 
far  from  invariable.   In  rare  cases  the  fracture  results  from  muscular  action. 

The  first  rib  can  only  be  broken  by  direct  force,  and  then  it  is  scarcely 
possible  unless  the  clavicle  gives  way  as  well.  The  last  two  escape,  from 
their  small  size  and  free  mobility.  Those  that  suffer  the  most  frequently  are 
the  long  ones,  attached  at  both  their  ends.  One  only  may  give  way,  or 
several  may  be  broken  on  both  sides,  or  they  may  be  broken  in  more  places 
than  one ;  but  this,  owing  to  their  elasticity,  is  unusual.  In  children, 
fracture  is  not  common,  and  sometimes,  when  it  does  occur,  it  is  incomplete. 
As  age  advances,  and  the  thorax  becomes  more  rigid,  the  liability  becomes 
more  marked.  In  old  people  they  break  very  readily,  and  this  also  occurs  in 
general  paralysis  of  the  insane  and  in  some  other  forms  of  lunacy,  owing, 
m  all  probability,  to  a  change  in  the  chemical  composition  of  the  tissue. 
Erosion  by  an  aneurysm,  or  a  secondary  deposit  of  carcinoma,  may  occasion 
so-called  spontaneous  fracture. 

Symptoms. — Except  in  the  case  of  the  first  rib,  or  in  very  stout  people, 
there  is  rarely  any  difficulty.    Sometimes  a  sudden  snap  is  heard  at  the 
moment  of  fracture  ;  the  pain  is  immediate  and  severe,  coming  on  with  sharp 
tabs  at  every  breath,  so  that  respiration  is  shallow  and  carried  on  mainly  by 
the  abdominal  muscles.    Coughing  and  local  pressure  make  it  tenfold  worse. 
Close  inspection  sometimes  shows  that  one  side  of  the  thorax  moves  less 
than  the  other.    Displacement  in  simple  fracture  without  comminution  is 
are,  but  occasionally  one  side  is  depressed,  the  splintered  end  catching 
gainst  the  irregularities  on  the  other  half  and  holding  it  down.  Crepitus 
s  usually  present.    Sometimes  when  it  cannot  be  felt  it  can  be  heard  with 
stethoscope.    Laying  the  hand  on  the  side  of  the  thorax  while  the  patient 
Iraws  a  deep  breath  is  sufficient  in  most  cases ;  if  this  does  not  succeed,^ 
n-essure  may  be  made  with  the  two  hands  alternately,  one  on  either  side  of 
he  supposed  fracture.    Sometimes  the  loss  of  spring  can  be  detected  in  this 
vay.    Fracture  is  very  probable  when  pressure  upon  a  distant  portion  of  a 
ib  always  causes  pain  at  the  same  spot. 

Union  generally  takes  place  readily ;  sometimes  the  amoant  of  callus 
hrown  out  is  excessive,  so  that  several  ribs  become  joined  together  by 
)ridges  of  bone  (fig.  348)  ;  occasionally  it  is  fibrous  only,  or  a  bony  ring  is 
hrown  out  round  the  ends,  holding  them  together,  Avitliout  there  being  any 
rue  union  at  all. 

The  costal  cartilages  may  be  fractured  in  the  same  way  as  the  ribs  ;  or 
hey  may  be  torn  away  from  the  bone  or  dislocated  from  the  sternum  or 
•om  each  other.  Union  generally  takes  place  by  bony  callus  thrown  out 
ound  the  ends  ;  if  they  overlap,  the  angle  is  filled  up  by  it,  especially  on 
iie  pleural  surface  ;  but  fibrous  tissue,  and  occasionally  bone  and  new-formed 
artilage,  have  been  found  between  them. 

Dislocation  of  the  ribs  from  the  vertebra'  sometimes  occurs  m  severe 
ijuries  of  the  spine,  but  hardly  admits  of  diagnosis. 
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Complications. — These  may  be  immediate,  due  to  injury  of  some 
adjacent  structure,  or  remote,  the  consequences  of  inflammation.  The 
former  include  wounds  of  the  skin,  with  or  without  the  entrance  of  foreign 
bodies ;  rupture  of  muscles  (the  intercostals  always,  sometimes  the  pectorals 
and  the  serratus  magnus  too) ;  laceration  of  the  pleura  ;  wound  of  the  lung 
(with  emphysema,  htemoptysis,  pneumothorax,  or  hpemothorax) ;  wound  of 
the  heart  or  pericardium  ;  wound  of  the  diaphragm,  with  the  liver,  spleen, 
or  intestine  ;  or  rupture  of  the  internal  mammary  or  intercostal  arteries,  or 
of  some  of  the  great  vessels  in  the  thorax.  The  latter,  so  long  as  the  fracture 
is  simple,  are  of  rare  occurrence,  though  I  have  known  suppuration  even 
under  these  conditions  ;  when  the  injury  is  more  severe,  pleurisy,  pneumonia, 
and  inflammation  of  other  structures  are  not  uncommon. 

Fractures  of  the  ribs  may  be  serious, 
especially  in  old  people,  from  shock,  or 
,PHre3-=:;f-»-w^-^-'  frombronchitisandbroncho-pneumonia; 

'  as  a  rule,  unless  several  are  broken  or 

■  _     ■        ■  --  •  some  grave  complication  is  present,  there 

J-'         .  is  no  cause  for  anxiety.    When  the 

fracture  is  on  one  side  only,  great  relief 
~r^':  '.  is  given  by  restricting  the  movement  of 

: •  J  the  thorax.    The  patient  must  empty 

^         „         ^  his  chest  as  far  as  possible ;  and  then 

strips  of  plaster  must  be  placed  round 

Fig.  348. — Fracture  of  ribs  welded  together    -j.  i"         j.i  •      j.    j.i  j. 

by  callus.  ""o'-wi'ii      irom  the  spme  to  the  sternum,  com- 

mencing below,  and  arranging  them  so 
that  each  covers  at  least  half  the  preceding  one.  Over  this  may  be  placed 
a  flannel  roller,  which  is  prevented  from  slipping  down  by  means  of  a  brace 
over  the  shoulders.  When,  however,  several  are  broken,  especially  if  they 
are  on  both  sides,  compression  is  not  unlikely  to  increase  the  patient's  dis- 
comfort. In  this  case  a  sheet  of  gutta-percha  may  be  carefully  moulded  to 
the  sides,  or  the  patient  may  sintply  be  placed  in  bed,  propped  up  with  a  bed- 
rest, so  that  the  breathing  shall  be  interfered  with  as  Httle  as  possible,  and 
kept  perfectly  quiet.  In  severe  cases  this  plan  should  always  be  adopted. 
Nothing  can  be  done  to  remedy  displacement.  The  air  in  the  room  should 
be  kept  warm  and  moist,  so  as  not  to  cause  any  irritation  ;  the  diet  should  be 
hght  and  the  bowels  kept  open  ;  stimulants  are  rarely 
required.  If  there  is  not  much  expectoration,  but 
merely  constant  irritation  and  tickling,  small  doses  of 
compound  tincture  of  camphor  or  of  chlorodyne  may 
be  given  ;  but  when  the  respiration  is  difficult  and 
embarrassed  from  the  amount  of  expectoration,  opium 
is  better  withheld,  and  replaced  by  iodide  of  potash, 
carbonate  of  ammonia,  and  stimulating  expectorauts. 
If  the  dyspnoea  is  very  severe,  and  cyanosis  setting 
''  in  ;  if  it  is  evident,  from  the  frothy  blood-stained  sputa 

fimw  Ss?' t^^e  presence  of  moist  rales,  &c.,  over  the  chest,, 
that  the  pulmonary  congestion  is  becommg  severe, 
and  if  the  pulse  is  hard  and  rapid,  there  should  be  no  hesitation  in  having 
recourse  to  venesection,  though  this  is  more  often  required  when  the  lungs 
themselves  are  injured. 
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Injuries  of  the  Sternum 

The  sternum  may  be  broken  by  direct  violence,  as  in  gunshot  injuries  ; 
by  indirect,  as  in  extreme  flexion  of  the  spine,  when  the  chin  is  driven  down 
on  to  the  manubrium,  and  the  vertebra^  dislocated  ;  or  by  muscular  action 
combined  with  over-extension  of  the  back,  as  in  parturition,  when  the  two 
ends  seem  literally  to  be  pulled  asunder.  In  the  first  case  the  fracture  may 
be  transverse,  longitudinal,  or  comminuted,  according  to  the  kind  and 
direction  of  the  force  ;  in  the  two  latter  the  line  of  separation  is  usually 
transverse,  and  lies  near  the  junction  of  the  manubrium  with  the  gladiolus, 
and  there  may  be  either  dislocation  or  fracture.  If  there  is  a  well-developed 
joint  between  the  two  portions,  with  a  soft  central  space,  almost  arthrodial, 
the  former  will  occur ;  if  the  two  are  firmly  united,  the  separation  may  take 
place  above  or  below.  The  displacement  is  nearly  always  the  same,  the 
lower  fragment  carried  in  front  of  the  upper. 

The  diagnosis  as  a  rule  is  easy,  owing  to  the  marked  character  of  the 
deformity.  Reduction  can  sometimes  be  effected  at  once  ;  more  often  it  is 
a  matter  of  very  great  difficulty,  and  sometimes  quite  impossible  ;  and  it 
very  rarely  happens,  when  the  fragments  have  been  restored  to  their  normal 
relation,  that  they  can  be  prevented  from  slipping  back  again.  The  pro- 
gnosis, so  far  as  the  fracture  is  concerned,  is  good ;  but  the  shock  is  often 
extreme,  and  laceration  of  the  pleura  or  pericardium,  rupture  of  the  internal 
mammary  vessels,  compression  of  the  heart,  and  other  grave  complications, 
are  not  unfrequently  present. 

Non-pcnctratinrj  Wounds 

Non-2)enetratinri  ivotinds  are  rarely  serious.  If  the  muscles  are  divided, 
or  if  a  large  artery,  such  as  the  subscapular,  is  torn  across,  there  may  be  free 
hi^morrhage  for  a  time,  but  it  is  easily  checked.  Sometimes,  however,  in 
punctured  wounds  a  large  hasmatoma  forms  in  the  loose  cellular  tissue  under 
the  scapula  and  proves  dangerous  from  inflammation,  and  the  same  thing 
may  occur  with  lacerated  and  gunshot  wounds,  which  often,  owing  to  the 
resistance  of  the  ribs  and  the  yielding  character  of  the  tissues  that  cover 
them,  extend  much  farther  than  is  at  first  sight  apparent. 

The  greatest  care  must  be  taken  not  to  convert  them  by  needless  examni- 
ation  into  penetrating  ones.  In  most  cases  the  question  can  be  settled  with- 
out touching  the  wound,  its  extent  and  the  character  of  the  weapon  making  it 
certain  at  once  ;  but  sometimes  the  diagnosis  is  difficult,  and  I  have_  known 
a  considerable  degree  of  emphysema  caused  by  injuries  which  certamly  did 
not  penetrate,  where,  for  instance,  the  spike  of  some  iron  railings  ran  obliquely 
upwards  beneath  a  boy's  scapula.  Foreign  bodies  must  be  removed,  even  if 
they  are  fixed  in  the  ribs,  and  the  bleeding  stopped  as  soon  as  possible.  It 
the  muscles  are  divided,  catgut  sutures  may  be  passed  through  the  lascia 
investing  them,  in  the  hope  of  drawing  them  together,  and  the  greatest 
attention  must  be  paid  to  position,  so  that  there  may  be  no  strain  upon  them  ; 
but  usually  they  unite  either  to  the  skin  or  to  the  tissue  beneath.  Drainage 
is  very  important,  especially  where  the  deep  planes  of  cellular  tissue  are 
opened  up  ;  and  the  chest  should  either  be  strapped  or  fixed  as  far  as  possible, 
or,  owing  to  the  want  of  rest  and  the  constant  movement  of  the  ribs  in 
respiration,  union  is  very  likely  to  be  delayed. 
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Injueies  op  the  Thoeacic  Visceea 

Bupture  of  the  Plettra 

Rupture  of  the  costal  pleura  by  itself  probably  occurs  in  every  case  of 
fractured  rib  or  severe  contusion  of  the  thorax,  but  owing  to  the  skin  being- 
unbroken  the  injury  is  repaired  at  once,  with  only  a  transient  or  local  pleurisy 
at  the  most ;  and  though  such  complications  as  hemothorax  from  rupture 
of  an  intercostal  or  internal  mammary  artery  and  pneumocele  may  occur, 
they  are  very  rare.  When  there  is  an  external  wound  the  pleura  alone  may 
be  injured,  without  the  lung,  if  the  weapon  is  blunt  and  enters  the  thorax 
slowly,  so  that  it  pushes  the  lung  in  front  of  it,  or  if  the  wound  is  in  the  tenth 
or  eleventh  interspace  ;  for  though  the  pleura  usually  extends  as  low  as  the 
last  rib,  the  lung,  unless  it  is  emphysematous,  only  reaches  the  tenth.  In 
this  case,  however,  the  diaphragm  and  the  subjacent  viscera  are  very  likely 
to  suffer. 

Other  complications  depend  upon  the  size  and  extent  of  the  wound.  If 
it  is  merely  a  puncture  or  a  small  incision  the  diagnosis  is  often  never  made ; 
but  if  it  is  extensive  the  lung  may  protrude  without  injury  through  the  open- 
ing (hernia) ;  it  may  collapse  and  fall  back,  leaving  the  pleura  full  of  air 
{pneumotliorax) ;  the  cavity,  as  already  mentioned,  may  be  partly  filled  with 
blood,  and  the  air  may  either  pass  in  and  out  freely  through  the  wound 
[traumatoimoia)  or  it  may  be  forced  into  the  cellular  tissue  under  the  skin, 
and  spread  over  a  considerable  area  {emphyseyna).  This,  however,  is  seldom 
extensive  unless  the  lung  is  wounded  as  well.  Finally,  at  a  later  period, 
pleurisy  may  set  in  and  even  run  on  to  empyema. 

Injuries  of  the  Lung 

These  may  occur,  as  already  mentioned,  from  mere  contusion  or  compres- 
sion of  the  thorax  ;  they  are  very  common  as  a  result  of  fractures  of  the  ribs  ; 
and  occasionally  they  are  met  with  as  a  result  of  external  wounds,  penetrating 
from  the  outside.  The  wound  may  be  superficial  or  deep,  it  may  be  punctured, 
incised,  or  lacerated,  with  or  without  the  entrance  of  foreign  bodies,  and  it 
may  be  so  trivial  that  it  is  never  diagnosed,  or  it  may  cause  instant  death. 
The  simpler  forms  of  wound  heal  at  once  by  the  first  intention  without  any 
inflammation  and  with  very  great  rapidity.  Severe  contusion,  owmg  to  the 
extravasation  into  the  air-vesicles,  is  attended  with  a  greater  amount  of  con- 
solidation and  with  rusty  blood-stained  sputa  for  several  days,  but  thedulness 
rarely  extends  and  there  is  little  or  no  fever.  If,  however,  the  extravasation 
is  very  great,  or  there  is  an  external  wound,  so  that  the  blood  decomposes, 
intense  septic  pneumonia  and  even  gangrene  may  follow  ;  but  there  is  always 
such  an  amount  of  pleural  efi'usion,  and  the  lung,  as  a  rule,  in  these  cases  is  so 
collapsed  and  compressed  against  the  back  of  the  thorax,  that  the  physical 
signs  are  very  obscure. 

Symptoms.— The  two  characteristic  signs  of  wound  of  the  lung  are 
hajmorrhage  and  the  escape  of  air. 

_  The  former  may  take  place  into  the  bronchi,  so  that  the  sputa  consists 
either  of  pure  blood  or  of  a  frothy,  bright  red  mixture,  which  in  a  day  or  two 
becomes  rusty  and  black;  or  it  may  collect  in  the  cavity  of  the  pleura 
(hsemothorax^  and  gradually  soak  into  the  surrounding  tissues,  so  that  the 
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skin  on  the  loins  becomes  dai'k  and  eccliyniosed  ;  or  it  may  escape  externally, 
mixed  with  air,  or  almost  pure.  So  with  the  air.  In  very  rare  instances, 
where  the  vesicles  alone  are  torn  without  the  pleura  being  injured,  it  may 
-escape  into  the  cellular  tissue  of  the  lung  and  make  its  way  along  the  outside 
of  the  bronchi  into  the  mediastinum,  and  so  gain  the  root  of  the  neck ;  or  it 
may  collect  in  the  pleural  cavity,  entering  at  each  expiration,  until  it  distends 
the  thorax  to  its  utmost  and  compresses  the  lung  against  the  back  ;  or,  what 
is  far  more  common,  without  entering  the  pleura  at  all,  it  finds  its  way  across 
into  the  cellular  tissue  and  gives  rise  to  surgical  emphysema  ;  or,  finally,  if 
there  is  a  large  open  wound,  it  is  sucked  in  and  out  of  the  chest  at  each 
respiration,  mixed  more  or  less  with  blood. 

Besides  these,  other  symptoms  are  usually  present.  The  shock  of  such  an 
injury  is  severe  and  sometimes  fatal,  even  when  the  amount  of  bleeding  is  not 
great ;  anxiety  and  distress  are  always  marked  ;  sometimes  the  dyspnoea  is 
slight,  but  usually  it  is  severe,  and  if  the  lung  becomes  rapidly  collapsed  it 
may  be  extreme  ;  there  is  a  constant  sense  of  irritation  and  tickling  in  the 
throat,  with  an  intense  desire  to  cough,  but  the  deep  fixed  pain  in  the  chest 
prevents  it,  and  if  the  hipmorrhage  is  severe  the  patient  may  sink  rapidly 
into  a  state  of  collapse. 

Wounds  of  the  Heart 
In  comparison  with  the  lungs,  the  heart,  as  might  be  expected,  is  very 
rarely  injured.  The  pericardium,  however,  may  be  torn,  the  valves  ruptured, 
and  even  the  substance  of  the  heart  rent  across  in  violent  compression  of  the 
thorax  ;  the  sternum  or  the  costal  cartilages  may  be  broken  and  driven  down 
into  it,  or  it  may  be  wounded  from  the  outside  by  stabs  or  gunshot  injuries. 
In  a  very  few  cases  the  pericardium  only  has  been  injured,  or  the  surface  of 
the  heart.  ]\Iuch  more  frequently  one  of  the  cavities  (the  right  ventricle 
especially)  is  laid  open.  Besides  this,  the  pericardium  and  even  the  heart 
may  be  wounded  by  foreign  bodies,  fish-bones,  etc.,  driven  through  the  wall 
of  the  oesophagus. 

Death  may  take  place  immediately  from  shock  or  from  blood  collecting 
in  the  pericardial  space  and  stopping  the  action  of  the  heart.  If  the  patient 
escapes  these,  secondary  consequences — continued  hfemorrhage,  and,  later, 
inflammation — are  almost  sure  to  prove  fatal.  Recovery  is  stated  to  have 
taken  place  in  about  fifteen  per  cent.,  but,  probably  from  the  interest 
attaching  to  such  cases,  this  estimate  is  too  high,  even  for  civil  practice. 
Foreign  bodies,  however— even  bullets— have  been  found  post  mortem 
embedded  in  the  substance  of  the  heart,  or  projecting  into  one  of  its 
<!avities  ;  and  fibrous  cicatrices,  with  a  tliiclcened  and  adherent  pericardium, 
have  been  demonstrated  in  many  cases.  Wounds  of  the  auricle  appear  to 
be  more  fatal  than  those  of  the  ventricle. 

Signs.— In  the  absence  of  an  external  wound,  the  only  signs  are  extreme 
shock  with  very  great  distress,  and  rapid,  sometimes  almost  instantaneous 
failure  of  the  circulation.  Dyspnosa  is  very  oommon,  possibly  pomtmg  to 
pericardial  h:emorrhage  and  compression  of  the  heart.  Sometimes  it  is 
inunediate,  at  others  it  does  not  come  on  for  some  minutes.  Pam  is  very 
variable  :  it  may  be  acute,  or  it  may  be  masked  completely  by  the  shock  and 
distress.  The  heart-sounds  are  usually  inaudible,  but  in  a  few  cases  splashing 
and  other  abnormal  ones  have  been  hear<l.  When  there  is  an  external 
"'Vound  the  blood  may  pour  out  in  a  stream  that  is  almost  immediately  fatal. 
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or,  especially  in  stabs  wliere  the  opening  is  small  or  valvular,  and  when  the 
wound  in  the  heart  is  in  the  direction  of  the  fibres,  there  may  be  very  little. 

The  only  treatment  that  is  likely  to  be  of  any  avail  is  absolute  rest,  cold, 
and  opium ;  venesection  has  been  recommended  to  relieve  the  heart,  but  it 
can  very  rarely  be  necessary.  The  external  wound  may  be  closed  in  the  hope 
of  arresting  ha3morrhage  ;  but  it  must  not  be  forgotten  that  accumulation 
of  blood  in  the  pericardium  is  one  of  the  common  causes  of  death.  On  one 
occasion  I  attempted  to  close  the  wound  with  sutures. 

The  great  vessels  may  be  injured  in  the  same  way  ;  and,  as  a  rule,  acci- 
dents of  this  kind  are  even  more  rapidly  fatal.  Punctures  of  the  aorta  inside 
the  pericardium,  through  the  second  intercostal  space,  and  wounds  of  the 
coronary  artery,  end  by  allowing  the  blood  to  accumulate  around  the  heart  and 
compress  it.  Injuries  to  the  other  viscera  in  the  thorax  are  more  rare.  A 
very  few  cases  are  recorded  in  which  the  oesophagus  has  been  wounded  from 
the  outside.  It  is  not  uncommon  to  find  foreign  bodies  driven  through  its 
wall  from  the  inside,  into  the  pleura,  pericardium,  and  aorta.  The  thoracic 
duct  has  been  divided,  leading  to  a  profuse  flow  of  milk-like  fluid  during 
digestion  ;  and  it  has  also  been  ruptured  without  external  wound,  so  that  the 
pleural  cavity  became  distended  with  chyle. 

Rupture  of  the  diaphragm  is  sometimes  met  with,  on  the  left  side,  from 
extreme  compression ;  and  of  coiu'se  it  may  be  injured  anywhere  by  stabs, 
gunshot  wounds,  or  fragments  of  ribs  driven  in.  In  most  cases  the  neighbour- 
ing viscera  are  fatally  injured,  but  sometimes  they  escape,  and  the  stomach 
or  intestines  may  be  squeezed  up  through  the  opening  into  the  thorax,  lead- 
ing to  great  distress,  with  vomiting  and  dyspncea.  When  the  rent  is  small, 
they  may  be  strangulated  at  once.  If  this  does  not  happen,  traumatic  dia- 
phragmatic hernia  persists  for  the  rest  of  life,  as  the  wound,  if  it  is  of  any 
size,  is  never  repaired.  It  may  be  distinguished  frord  the  congenital  form  by 
its  situation  and  by  the  absence  of  a  peritoneal  covering. 

Primary  Complications — HcBmorrJiage 
This  may  come  from  arteries  in  the  wall  of  the  thorax  (the  intercostals  or 
the  internal  mammary),  from  the  lung,  or  from  the  heart  and  great  vessels, 
and  the  blood  may  escape  either  uiternally  (into  the  pleura,  pericardium,  or 
mediastinum)  or  externally.  To  diagnose  one  from  the  other,  it  has  been 
recommended  that  a  folded  card  should  be  introduced  deep  into  the  upper 
angle  of  the  wound  with  its  concavity  outwards  ;  blood  from  a  wounded  in- 
tercostal will  escape  along  the  channel  of  the  card,  that  from  the  thorax  wiU 
pour  out  behind  it. 

{a)  External  JmmorrlLage. — The  intercostal  arteries  for  the  most  part  of 
their  course  are  so  protected  under  the  margins  of  the  ribs  that  they  are 
rarely  injured  ;  at  the  back,  however,  they  cross  the  interspaces  obhquely. 
When  they  are  divided  in  gunshot  injuries  or  in  resecting  portions  of  ribs, 
the  amoimt  of  hemorrhage  is  seldom  large,  but  a  few  cases  are  on  record  in 
which  it  appears  to  have  been  very  serious.  If  the  wound  leads  down  to  a 
rib,  the  bleeding  point  should  be  well  exposed,  and  an  incision  made  on  to 
the  lower  margin  of  the  bone  to  ensure  the  artery  being  completely  divided  ■; 
then  the  soft  structures  may  be  pushed  to  either  side  with  the  finger-nail, 
so  that  the  vessel  may  have  a  chance  of  retracting,  and  firm  pressure  may  be 
kept  up  with  the  finger  for  a  few  minutes.  If  this  does  not  succeed,  the 
periosteum  may  be  dissected  back,  carrying  the  artery  with  it,  or  forcipressure 
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may  be  used,  or  as  a  last  resource  the  Avound  may  be  plugged  either  with  a 
dilatable  india-rubber  ball  or  by  laying  over  it  a  piece  of  antiseptic  gauze, 
filling  the  centre  of  this  with  pledgets  of  cotton,  and  forcing  it  into  the  wound, 
so  that  when  it  is  slightly  drawn  out  it  expands  in  all  directions,  and  com- 
presses the  vessel  against  the  rib.  Passing  a  ligature  around  tlie  rib,  close 
to  its  inner  surface,  and  resecting  a  portion  of  the  bone,  have  been  recom- 
mended when  the  hiiemorrhage  could  not  be  checked  in  any  other  way. 

Wound  of  the  internal  mammary,  owing  to  the  size  of  the  vessel  and  the 
freedom  of  its  anastomoses,  is  much  more  serious,  and  in  many  cases  has 
proved  fatal  either  at  once  or  la,ter  from  secondary  hfemorrhage,  even  when 
no  complications  were  present.  The  blood  may  escape  externally,  or  into 
the  mediastinum  or  pleura  ;  and  the  only  effectual  method  for  arresting  the 
flow  is  to  cut  down  upon  it  and  tie  both  ends,  removing,  if  necessary,  a 
portion  of  the  costal  cartilages,  or  of  the  margin  of  the  sternum.  In  the 
first  three  spaces  this  is  fairly  easy,  but  lower  doM'n  it  becomes  more  difficult, 
until  in  the  fifth  and  sixth  it  is  almost  impossible. 

When  external  bleeding  comes  from  a  wound  in  the  lung,  the  diagnosis 
is  generally  only  too  easy  ;  usually  it  means  that  a  large,  and  therefore  deep, 
vessel  is  torn  across  ;  air  rushes  in  and  out  at  the  same  time,  and  cough, 
dyspnoea,  hsemoptysis,  hremothorax,  and  great  distress  are  present  as  well. 
The  external  wound  must  be  carefully  but  quicldy  cleansed ;  any  accessible 
foreign  body  removed  ;  and  then  the  opening  must  be  closed,  the  patient 
laid  upon  his  injiired  side,  and  the  most  absolute  rest  enforced,  in  the  hope 
that,  as  the  blood  collects  and  the  heart  beats  more  feebly,  a  coagulum  may 
form  and  block  the  vessel.  Tight  constriction  of  the  thorax  is  not  well 
borne,  but  the  injured  side  should  be  immobilised  as  far  as  possible. 
Stimulants  should  never  be  given  ;  inhalation  of  turpentine,  or  subcutaneous 
injections  of  morphia  and  ergotine,  may  be  tried  ;  and  apparent  benefit  has 
been  derived  from  giving  ten  minims  of  tincture  of  ergot  every  hour,  but 
the  power  of  these  remedies  is  not  very  great.  Venesection  was  extensively 
practised  in  the  Crimea  for  the  purpose  of  procuring  collapse,  but  since 
then  has  been  almost  abandoned.  If  the  patient  survives,  the  amount  of 
food  and  drink  for  the  next  few  days  should  be  reduced  to  the  barest  possible. 
If  the  pleura  is  filled  with  blood,  so  that  the  lung  is  collapsed  against  the 
posterior  wall  of  the  chest,  and  if  the  dyspncea  is  very  extreme,  the  wound 
may  be  opened,  and  the  blood  (or  if  it  has  coagulated,  the  serum)  allowed  to 
escape  ;  but  this  can  very  rarely  be  required,  and  it  must  be  remembered 
that  it  may  always  lead  to  fresh  hfemorrhage. 

(b)  Internal  hcemorrhage.  Hcemothorax.  —Pleural  extravasation  nearly 
always  comes  from  the  lung  ;  exceptionally  it  may  proceed  from  the  arteries 
in  the  wall,  or  from  the  heart  or  great  vessels.  The  blood  pours  down^  at 
once  to  the  lowest  part  of  the  cavity  (depending,  therefore,  upon  the  position 
of  the  patient,  whether  he  is  sitting  up  or  lying  down)  and  soon  coagulates. 
If  the  quantity  is  small  and  no  air  is  admitted,  it  is  absorbed  again,  and 
except  for  slight  dulness  and  diminution  of  the  breath-sounds  at  the  base, 
there  is  no  way  of  diagnosing  it.  If,  on  the  other  hand,  the  amount  is  large, 
and  if  air  gains  access  to  it  (pneumo-lupmothorax),  inflammation,  with  a 
great  increase  in  the  pleural  effusion,  and  suppuration,  are  almost  sure^  to 
follow.  When  the  air  is  filtered  through  the  lung,  instead  of  entering 
directly  through  an  opening  in  the  thorax,  this  danger  is  not  so  great. 

When  the  extravasation  is  large,  there  arc  all  the  symptoms  of  severe 
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hfemorrhage,  in  addition  to  the  physical  signs.  The  face  and  lips  are  white ; 
the  skin  cold  and  moist ;  the  patient  sits  propped  up,  rocking  himself  back- 
wards and  forwards,  or  throwing  his  arms  from  side  to  side,  gasping  for 
breath,  and  on  the  verge  of  syncope.  The  pulse  is  small  and  thready,  too 
quick  to  be  counted  ;  there  is  intense  thirst,  the  pupils  are  dilated,  and  often 
there  are  attempts  at  vomiting.  In  such  cases  death  may  ensue  at  once, 
partly  from  the  loss  of  blood,  partly  from  the  difficulty  of  respiration ;  or 
after  a  time  the  severity  of  the  symptoms  may  diminish  and  the  pulse 
gradually  recover.  Generally,  when  this  is  the  case,  ecchymosis  makes  its 
appearance  in  the  loins  after  a  few  days,  due  to  the  blood-colour  soaking 
through ;  sometimes  the  whole  is  absorbed,  but  more  frequently  the 
temperature  begins  to  rise ;  perhaps  there  is  a  rigor,  the  area  of  dulness 
increases,  the  dyspnoea  becomes  more  marked,  and  it  is  clear  that  inflammation 
is  setting  in. 

The  early  treatment  of  hfemothorax  is  not  materially  different  from  that 
of  wound  of  the  lung  with  external  hasmorrhage.  The  first  indication  is  to 
stop  the  bleeding.  If  it  can  be  proved  that  this  arises  from  one  of  the  inter- 
costal arteries  or  from  the  internal  mammary,  exploration  would  be  justifiable, 
but  hsemothorax  under  such  conditions  must  be  very  rare.  There  is  nothing 
at  first  but  rest,  cold,  opium,  ergot,  and  restricted  diet ;  gallic  and  sulphuric 
acids,  and  acetate  of  lead  also  enjoy  a  certain  amount  of  reputation.  Where 
the  dyspncea  is  extreme,  and  it  is  evident  that  it  is  due  to  collapse  of  the  lung, 
relief  may  be  given  by  inserting  a  fine  cannula  and  allowing  some  of  the 
serum  to  escape  slowly,  so  as  not  to  relieve  the  pressure  on  the  wounded 
vessel  too  suddenly  ;  but  though  this  is  not  unfrequently  necessary  in  pneumo- 
hsemothorax,  it  is  very  rarely  required  where  there  is  only  blood.  Later, 
after  three  or  four  days,  if  the  effusion  shows  any  signs  of  increasing,  or 
if  there  is  any  rise  of  temperature,  this  method  of  treatment  is  of  very  great 
service.  It  is  very  improbable  after  such  a  lapse  of  time  that  the  increasing 
dulness  is  due  to  haemorrhage  ;  much  more  likely  it  is  the  result  of  pleural 
effusion,  consequent  upon  the  'tension  ;  and  allowing  some  of  the  fluid  to 
escape  under  its  own  pressure  not  only  diminishes  the  amount  (if  it  is  going 
to  suppurate)  but  assists  the  absorption  of  the  rest  by  allowing  the  lymphatics 
to  act  again.  This  may  be  repeated  on  several  occasions  as  the  blood- 
coagula  slowly  break  down,  but  no  force  may  be  used  to  draw  the  fluid  out. 

Accumulation  of  blood  in  the  pericardium  or  in  the  mediastinum  is  very 
much  more  rare  ;  the  former  is  nearly  always  associated  with  wound  of  the 
heart  or  the  first  portion  of  the  aorta  ;  the  latter  with  injury  to  the  internal 
mammary  artery  or  the  great  vessels  at  the  root  of  the  neck. 

H(B7no2)tysis. — If  a  large  vessel  is  injured  this  may  be  profuse,  the  blood 
pouring  out  from  the  mouth  and  nose  in  gushes  until  the  patient  sinks  into 
a  state  of  syncope.  When  j^rofuse,  it  always  points  to  injury  of  the  lung; 
but  the  blood  must  be  intimately  mixed  with  the  air,  and  bright  red  in  colour, 
for  it  to  be  conclusive.  If  it  is  not,  it  may  have  come  from  the  larynx,  or 
even  have  trickled  down  from  the  nose  or  some  other  part,  and  been  coughed 
up  again.  After  a  day  or  two  it  becomes  rusty  and  dark,  more  like  the 
sputum  of  croupous  pneumonia. 

Pneumothorax 

Air  may  enter  the  pleural  cavity  either  from  without  through  an  external 
wound,  or  from  within  through  a  rupture  of  a  lung  or  the  bursting  of  a  cavity 
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in  its  substance.  In  the  former  it  enters  during  inspiration :  in  tlie  latter 
during  expiration,  the  air  being  driven  out  of  the  king  into  the  pleural  .  avity 
so  long  as  the  tension  in  it  is  less  than  that  of  the  trachea ;  but  neither  can 
occur  unless  the  wound  is  of  some  size  or  very  irregular.  The  adhesive  force 
between  the  two  layers  of  the  pleura  is  such  that,  in  spite  of  the  elasticity  of 
the  lung,  it  requires  some  pressure  to  separate  them.  In  incised  wounds  of 
the  chest  the  puhnonary  pleura  has  been  seen  in  contact  with  the  costal, 
gliding  on  it  as  the  lung  expanded  or  shrank,  but  not  separating  from  it ; 
and  in  punctures  from  ribs,  where  emphysema  of  the  subcutaneous  cellular 
tissue  is  exceedingly  common,  pneumothorax  is  exceedingly  rare. 

If  there  is  an  external  wound  the  diagnosis  of  pneumothorax  is  evident  at 
once ;  when  due  to  penetration  or  rupture  of  the  lung,  the  physical  signs  are 
the  same  as  when  it  is  produced  by  the  rupture  of  a  tubercular  cavity.  Tlie 
chest  on  the  injured  side  becomes  over-distended,  the  intercostal  spaces  are 
bulged  out,  and  the  viscera  displaced ;  the  ribs  remain  motionless  in  respira- 
tion ;  there  is  tympanitic  resonance  over  the  whole  of  the  front,  but  often, 
owing  to  the  eti'usion  of  fluid,  slight  dulness  at  the  base  behind;  and  breath- 
sounds  are  entirely  wanting  unless  they  are  transmitted  along  the  wall  from 
the  other  lung.  On  shaking  the  patient,  inetallic  tinkling  and  splashing  may 
be  heard,  if  there  is  any  fluid  present  as  well  as  air ;  and  when  a  coin  is  placed 
upon  the  skin  and  struck  with  another,  a  clear  bell-like  sound  is  transmitted 
to  the  ear  placed  on  the  opposite  side. 

The  treatment  depends  upon  the  amount  of  distress.  Dyspnoea  is  always 
severe  ;  but  if  it  is  not  extreme,  the  patient  should  merely  be  kept  perfectly 
quiet  in  bed,  propped  up  in  the  easiest  position,  until  the  air  is  absorbed. 
The  rent  in  the  lung  becomes  very  small  when  it  is  collapsed  ;  repair  takes 
place  readily ;  the  air  soon  disappears,  and  the  lung  quietly  expands  again. 
If,  however,  the  difficulty  of  breathing  becomes  very  great,  especially  if  signs 
of  congestion  of  the  opposite  lung — frothy  blood-stained  sputa  and  moist 
rales — make  their  appearance,  a  fine  cannula  should  be  introduced,  and  some 
of  the  air  allowed  to  escape  under  its  own  tension  ;  and  this  may  be  repeated 
as  often  as  required.  Venesection  is  seldom  necessary.  Later,  as  already 
mentioned  in  hiemothorax,  if  there  is  fluid  mixed  with  air  at  the  bottom  of 
the  cavity,  as  much  of  it  as  possible  should  be  allowed  to  flow  away  in  the 
same  manner. 

Euhirdiisema 

In  wounds  of  the  thorax  air  may  find  its  way  into  the  subcutaneous 
cellular  tissue,  and  be  driven  farther  and  farther  by  the  movement  of  the 
muscles,  until  it  spreads  all  over  the  body,  and  renders  tlie  features  perfectly 
unrecognisable,  the  scalp,  the  palms  of  the  hands,  and  the  soles  of  the  feet 
alone  being  exempt.  The  looser  the  skin  the  more  distended  it  becomes,  but 
it  remains  soft  and  white,  and  when  it  is  touched  there  is  a  fine  crackling 
sensation  as  the  bubbles  of  air  are  driven  through  the  meshes  of  the  areolar 
tissue.  The  same  thing  apparently  is  met. with  in  decomposition  from 
incipient  putrefaction,  but  the  other  conditions  are  very  different. 

Surgical  emphysema  may  be  caused  in  various  ways,  but  there  is  only 
one,  when  it  is  due  to  the  ribs  being  broken  and  driven  into  the  substance  of 
the  lung,  in  which  it  attains  any  importance. 

1.  It  may  occur  in  the  case  of  a  simple  valvular  wound  of  the  skin. 

%  From  wound  of  the  pleura  only,  when  air  is  sucked  in  during  inspira- 
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tion,  and,  owing  to  the  obliquity  of  the  opening,  is  unable  to  escape  freely  in 
expiration. 

3.  Prom  rupture  of  the  air-vesicles,  without  the  pleura  being  torn.  This, 
which  is  distinguished  as  interstitial  emphysema,  is  more  likely  to  occur  from 
injury  to  the  apex  of  the  lung,  whether  from  external  contusion  or  from 
violent  compression  of  the  thorax.  The  air  gradually  finds  its  way  into  the 
mediastinum,  and  from  there  to  the  root  of  the  neck. 

4.  From  fracture  of  the  ribs.  Owing  to  the  cohesion  of  the  pleural 
surfaces,  the  air,  without  ever  really  entering  the  pleui'al  cavity,  is  forced 
across  it  by  each  act  of  expiration  into  the  cellular  tissue,  and  is  driven 
farther  and  farther  until  it  may  extend  over  the  whole  body.  Pneumothorax 
very  rarely  occurs ;  the  wound  in  the  pulmonary  pleura,  as  it  glides  back- 
wards and  forwards,  corresponds  twice  in  every  breath  to  that  in  the  costal, 
and  the  air  passes  directly  from  one  to  the  other. 

Emphysema  can  be  recognised  at  once  by  the  peculiar  crackling  sensation 
"when  the  skin  is  pressed.  Generally  it  is  limited  to  the  region  of  the  wound ; 
those  instances  in  which  it  is  extensive  are  of  comparatively  rare  occurrence. 
As  a  rule,  it  requires  no  treatment :  the  air  soon  becomes  absorbed  ;  when  it 
is  causing  great  inconvenience  small  punctures  may  be  made  in  the  skin,  or 
pressure  may  be  used  to  try  and  restrain  it ;  but  this  is  not  very  successful, 
and,  fortunately,  is  seldom  required.  It  is  said  to  have  proved  fatal  from 
interference  with  the  respiration. 

Hernia  of  the  Lung 

Pneumocele,  hernia,  or  prolapse  of  the  lung  is  an  occasional  but  rare  com- 
plication of  injuries  of  the  thorax.  It  may  be  either  immediate  or  secondary. 
In  the  former  case  there  is  generally  a  wound  of  some  extent  in  the  parietes, 
and  the  lung  is  forced  out  through  it  by  a  violent  effort  at  expiration  when 
the  glottis  is  closed.  It  may  be  injured  itself  or  it  may  not,  but  as  soon  as 
it  is  squeezed  out  through  the  rent  it  expands  so  that  it  cannot  return,  and 
rapidly  becomes  congested.  Iix  extreme  cases  it  may  be  strangulated.  If 
seen  shortly  after  the  accident  an  attempt  may  be  made  to  return  the  pro- 
trusion, and,  if  necessary,  the  wound  may  be  slightly  enlarged  for  the  purpose; 
but  if  some  time  has  elapsed,  and  the  tissue  is  very  much  congested,  it  is 
better  left  where  it  is  to  slough  off  and  granulate  over  ;  or  its  separation 
may  be  assisted  by  ligature  or  actual  cautery.  A  very  few  instances  are 
recorded  in  which,  owing  to  extensive  injury  of  the  thorax,  an  immediate 
prolapse  of  the  lung  has  occurred  without  an  external  wound. 

The  consecutive  variety  may  not  make  its  appearance  until  some  con- 
siderable time  after  the  receipt  of  the  injury,  and  if  there  has  been  a  wound 
it  must  have  healed  first.  It  forms  a  soft  circumscribed  tumour  projecting 
through  the  wall  of  the  thorax  under  the  skin,  swelling  out  on  expiration 
and  shrinking  on  inspiration.  On  coughing  there  is  a  distinct  impulse  ;  if  it 
is  pressed  upon  it  collapses  readily  with  a  feehng  of  soft  crepitation,  and  the 
margins  of  the  opening  can  be  plainly  felt.  It  is  resonant  on  percussion, 
and  the  respiratory  murmur  is  loud  and  coarse  in  comparison.  In  some 
cases  it  is  the  result  of  extensive  rupture  of  the  intercostal  muscles ;  in  others, 
where  its  iormation  is  very  gradual,  it  is  probably  due  to  chronic  inflamma- 
tion weakening  the  wall  of  the  thorax  at  one  spot,  and  allowing  the  lung 
slowly  to  force  its  way  through.  The  only  treatment  required  is  a  belt  or 
truss,  according  to  the  size  and  situation  of  the  protrusion,  to  restrain  it  and 
protect  it  from  injury. 
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Foreign  Bodies 

Bullets  and  other  weapons  impacted  in  the  wall  of  the  thorax  present  iio 
special  peculiarity ;  they  sliould  he  removed  as  soon  as  convenient,  hut  it 
must  be  remembered  that  doing  so  may  give  the  first  proof  that  the  injury 
involves  the  cavity  of  the  chest  as  well  as  its  wall.  If  the  foreign  substance 
is  lodged  in  the  pleura,  it  may  either  (as  in  the  case  of  fragments  of  clothing, 
wadding,  splinters,  etc.)  remain  in  the  neighbourhood  of  the  external  wound, 
or  if  it  is  heavy,  like  a  bullet,  sink  down  to  the  bottom,  and  rest  upon  the 
surface  of  the  diaphragm,  near  the  spine.  Occasionally  under  these  circum- 
stances it  becomes  encysted  ;  nuich  more  frecjuently  acute  inflannnation, 
running  on  to  suppuration,  sets  in,  and  the  foreign  substance  is  discharged 
through  the  opening  made  to  evacuate  the  pus. 

The  same  thing  occurs  when  it  is  lodged  in  tlie  lung.  Instances  are 
recorded  in  which  bullets,  fragments  of  bone,  or  of  metal,  and  other  similar 
substances,  have  remained  quiet  for  years,  becoming  surrounded  by  fil.>roiis 
tissue  and  encysted,  or  at  length  have  caused  a  certain  amount  of  chronic 
suppuration,  leading  to  their  discharge  either  externally  or  through  one  of 
i  the  bronchi.  As  a  rule,  however,  the  termination  is  not  so  successful :  either 
acute  septic  pneumonia,  running  on  to  gangrene,  occurs,  or  chronic  i]iflam- 
mation,  ending  in  phthisis,  follows. 

The  question  of  extraction  depends  entirely  on  whether  the  foreign  body 
is  accessible  or  not.  No  attempt  should  be  made  to  remove  it  from  the 
pleura,  unless  there  is  a  distinct  indication  as  to  locality  ;  and  in  the  case  of 
the  lung  the  greatest  caution  must  be  exercised  ;  fatal  hcemorrhage  some- 
times follows  the  extraction  of  a  weapon,  but  if  there  is  a  reasonable  suspicion 
that  anything  is  left  the  external  wound  should  not  be  closed. 

Seconcla r>/  Coiiiplications 

The  secondary  troubles  that  occur  after  injuries  of  the  chest  are  f(jr  tlie 
most  part  the  result  of  inflammation,  which  may  involve  the  walls  of  the 
thorax,  the  pleura,  pericardium,  lungs  or  heart. 

Extra-mural  suppuration.  -  Abscesses  may  form  as  the  result  of  contu- 
sions, either  in  the  superficial  tissue  or  deeper  under  the  muscles,  when  they 
often  spread  for  long  distances  before  they  point.  In  all  cases  they  should 
be  opened  at  once  ;  the  deeper  ones  can  often  be  reached  from  the  axilla, 
along  the  margins  of  the  muscles,  but  if  this  cannot  be  done  the  opening  mu~t 
be  made  wherever  the  drainage  is  likely  to  succeed  best.  If  there  is  a)iy 
doubt  as  to  the  existence  of  pus,  or  the  direction  of  important  vessels,  Hilton's 
method  should  be  employed. 

Necrosis  of  the  ribs  or  sternum  is  not  nnfrequently  assigned  to  injury. 
Sometimes  it  may  be  due  to  this  alone,  but  in  most  of  the  cases  in  which 
this  comphcation  is  present  there  is  a  distinct  history  of  tubercle  or  syphilis. 

Abscesses  sometimes  form  between  the  pleura  and  tlie  ribs,  or  m  .the 
mediastinum.  The  former  are  generally  associated  with  necrosis  and  soon 
point  externally,  though  they  have  been  known  to  burst  into  the  pleura. 
The  latter  may  attain  a  very  large  size  and  cause  compression  of  the  vessels 
and  severe  constitutional  disturbance  before  their  nature  can  be  determined. 
Usually  they  point  just  to  the  left  of  the  sternum,  and  if  pulsation  is  com- 
municated to  them  from  the  heart  they  may  easily  be  taken  Ibr  aneuiTsm  ;  in 
other  cases  they  work  their  way  out  through  tlie  bone,  or  pass  upwards  into 
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the  neck,  or  downwards  along  the  mternal  mammary  artery  ;  or  extend  into> 
the  plem'a  or  pericardium.  No  time  should  he  lost  in  opening  them  as  soon 
as  the  diagnosis  is  made. 

Pleurisy  and  empyema. — In  fracture  of  the  ribs  and  in  most  cases  of 
severe  contusion  of  the  thorax,  a  certain  amount  of  effusion  is  thrown  out  by 
the  costal  pleura,  leading  to  thickening  of  the  membrane  and  sometimes  to  the 
formation  of  adhesions  between  the  two  surfaces.  If,  however,  there  is  a. 
large  extravasation  of  blood,  or  if  air  or  other  foreign  substance  finds  its  way 
in,  the  inflammation  is  more  severe  ;  and  if  the  irritation  is  kept  up,  or  if  it  is. 
of  a  very  intense  character,  it  ends  in  suppuration  (empyema  or  pyotliorax).. 

When  this  occurs  the  suppuration  may  be  very  acute,  ushered  in  by 
rigors  and  high  fever  ;  or  it  may  be  chronic,  the  effusion  gradually  increas- 
ing, and  becoming  more  and  more  purulent,  as  when  empyema  succeeds- 
serous  pleurisy.    In  most  cases  it  is  general,  but  it  may  be  local  at  first. 

The  physical  signs  are  usually  well  marked.  If  there  is  no  wound  the 
side  of  the  thorax  is  enlarged  and  the  neighbouring  viscera  displaced,  the 
breath-sounds  are  either  altogether  lost  over  the  lower  part  of  the  chest  ott 
that  side,  or,  if  the  effusion  is  not  so  great,  they  are  replaced  by  weak  andi 
distant  bronchial  breathing.  Over  the  same  area  there  is  absolute  dulness, 
the  level  rising  day  by  day,  and  varying  a  little  with  the  position  of  the 
patient ;  and  sometimes  fegophony  can  be  heard  at  the  upper  margin. 
When  there  is  an  open  wound  the  pleura  is  filled  to  a  great  extent  with  air, 
and  there  is  a  profuse  discharge  of  fluid,  sometimes  pure  pus,  sometimes- 
broken-down  blood-clot,  according  to  the  amount  of  hfemothorax  that  preceded 
the  empyema  and  the  length  of  time  since  the  accident. 

The  pleurisy  that  occurs  in  connection  with  simple  fracture  nearly 
always  gets  well  of  itself;  if  fluid  does  collect,  and  is  not  absorbed,  it  may 
be  withdrawn  with  an  aspirator.  If  suppuration  sets  in,  the  first  considera- 
tion is  to  ensure  i)erfect  drainage,  so  that  the  pus  cannot  be  pent  up  and 
decompose.  When  there  is  an  external  wound  it  must  be  enlarged,  carefully 
examined,  and  explored  with  tlie  finger  to  ascertain  if  there  is  a  foreign 
body  which  has  been  overlooked,  or  any  other  cause  ;  and  in  most  cases  it  is 
advisable  to  make  a  second  opening  at  once.  When  there  is  no  wound 
aspiration  may  be  tried  ;  but  if  the  fluid  is  of  such  a  character  that  it  cannot 
be  evacuated  in  this  way  (if,  for  example,  it  consists  largely  of  blood-clot 
that  has  not  yet  become  liquid) ;  or  if,  after  a  certain  amount  of  success,  the 
cavity  begins  to  fill  again,  it  must  be  drained.  If  it  is  done  at  once,  before 
the  pleura  has  become  condensed  and  thickened,  the  lung  will  expand  again 
and  become  adherent  to  the  wall  of  the  thorax. 

Pneumonia. — Simple  wounds  of  the  lung,  as  already  mentioned,  generally 
heal  by  the  first  intention,  with  very  little  consolidation  or  effusion.  If, 
however,  there  has  been  much  contusion  or  extravasation ;  if  there  is  an  ex- 
ternal wound  ;  and  particularly  if  a  portion  of  some  foreign  substance,  such  as 
clothing  or  wadding,  has  been  carried  in,  or  has  entered  through  the  larynx, 
decomposition  may  set  in,  and  excite  intense  inflammation  and  sitppuration. 
Sometimes  even  then  it  ends  in  a  local  abscess,  the  pus  suddenly  bursting 
into  one  of  the  bronchi,  or  working  out  through  the  wall,  along  the  track  of 
the  original  wound,  or  even  drying  up  and  ultimately  becoming  caseous  or 
calcareous  ;  but  much  more  often  it  runs  on  until  the  greater  portion  of  the 
hmg  or  of  one  of  the  lobes  is  involved  ;  and  occasionally  it  is  so  acute  as  to  end 
in  gangrene. 
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The  locality  of  tlie  pneumonia  depends  upon  the  seat  of  injury.  The 
physical  signs,  when  they  can  be  made  out,  are  the  same  as  those  of  the 
ordinary  croupous  form,  but  they  are  usually  obscured  by  the  presence  of 
empyema,  pneumothorax,  or  other  complications.  The  sputa  may  be  rust- 
coloured,  even  when  there  is  no  inflammation,  froin  traumatic  lupmorrhage 
into  the  air-vesicles.  High  fever,  however,  following  a  severe  injury  to  the 
lung,  renders  its  presence  practically  certain.  The  prognosis  depends  upon 
the  amount  of  lung  involved  and  upon  the  cause. 

Very  little  can  be  done  in  the  way  of  treatment :  constant  inhalation  of 
moist  air  impregnated  with  some  volatile  antiseptic,  may  be  tried  to  limit 
the  amount  of  decomposition  ;  but  if  the  condition  of  the  breath  indicates 
that  gangrene  has  set  in,  almost  the  only  hope  lies  in  incision  and  drainage. 
Too  often,  however,  the  condition  of  the  patient  is  practically  hopeless. 
For  the  rest,  all  that  can  be  done  is  to  maintain  the  strength  of  the  patient, 
and,  if  there  is  extensive  pleural  effusion,  relieve  the  breathing  by  tapping. 

Diseases  of  the  Chest  Wall 

Clirmiic  abscess. — This  may  arise  from  a  suppurating  lia:>matoma,  or 
follow  the  caseation  of  a  tubercular  deposit.  Very  often  it  originates  in 
connection  with  a  carious  rib.  The  symptoms  are  usually  distinctive,  but 
care  should  always  be  taken  to  prove  that  the  sac  has  no  communication 
with  the  thorax.  The  cavity  should  be  laid  open  freely  to  allow  the  contents 
to  escape,  explored  with  the  finger,  washed  out  with  perchloride  solution, 
and  drained.  The  tube  requires  removing  upon  the  second  day  ;  after  that 
the  wound  may  be  covered  with  wood-wool  and  left  until  it  is  sound. 

Tubercle  may  affect  the  subcutaneous  tissue,  leaving  long  sinuses  lined 
with  pale,  flabby  granulations  (in  one  case  under  my  care  they  extended 
across  the  front  of  the  chest  from  one  axilla  to  the  other),  or  it  may  com- 
mence in  the  subperiosteal  layer  of  the  bones.  It  should,  in  any  case,  be 
thoroughly  scraped  out,  and  the  wound  well  poAvdered  with  iodoform. 
Fortunately  the  pleura  becomes  so  thick  that  there  is  very  little  risk  of  an 
empyema  following. 

Gwnmata  are  of  frequent  occurrence  upon  the  steriuun,  leaving  deep 
circular  punched-out  sores,  witli  the  bone  lieneath  bare  and  rough. 

In  addition,  all  forms  of  tumours  that  develop  in  connection  with  fibrous 
or  connective  tissue,  bone,  or  cartilage,  are  met  with  upon  the  thorax.  The 
treatment,  of  course,  depends  upon  their  character  ;  in  some  cases  their 
removal  is  comparatively  simple  ;  in  others  it  may  be  necessary  to  excise  the 
subjacent  bone  and  expose  the  pleura  or  even  the  pericardium.  Sarcomata 
can  sometimes  be  shelled  out,  but  great  care  nuist  be  taken  to  ascertain 
whether  they  have  any  deep  connection. 

OPERATIONS  UPON  THK  TFIOEAX 
Pakacentesis 

Paracentesis  of  the  pleura  is  performed  either  for  exploration  (to  ascertain 
the  presence  or  the  nature  of  fluid),  or  to  relieve  tlie  tension  in  the  cavity, 
so  that  the  lung  may  expand  again,  and  the  balance  between  absorption  and 
secretion  be  once  more  restored. 
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For  purposes  of  exploration  a  large  hypodermic  syringe  is  the  most 
suitable  instrument.  Care  should  be  taken  that  it  is  absolutely  clean  (it  is 
not  sufficient  to  draw  even  a  strong  carbolic  solution  through  the  needle ; 
all  cannuhp  before  using  should  be  boiled  in  liquor  potasste ;  nothing  else 
will  ensure  freedom  from  putrid  grease  in  the  interior),  and,  unless  it  is 
intended  to  empty  the  cavity,  only  a  small  amount  should  be  withdrawn. 
It  is  very  easy  by  means  of  repeated  punctures  to  convert  a  simple  pleurisy 
into  an  empyema.  The  locality  selected  depends  upon  the  physical  signs, 
but  the  thinnest  part  of  the  chest-wall  that  is  available  should  be  chosen ; 
the  sldn  should  be  pulled  a  little  to  one  side,  so  that  the  opening  may  be 
valulvar  ;  and  care  should  be  taken  to  pass  in  over  the  upper  border  of  a  rib. 

If  it  is  intended  to  withdraw  the  fluid  an  aspirator  should  be  used,  adopt- 
ing the  same  precautions,  and  keeping  up  a  uniform  but  slight  amount  of 
suction.  The  operation  may  be  required  for  liagmothorax ;  for  pleurisy,  if 
the  effusion  is  so  large  as  to  interfere  with  the  action  of  the  opposite  lung 
or  with  the  heart,  or  if,  though  it  is  not  large  enough  for  this,  it  fails  to 
diminish  under  other  methods  of  treatment ;  for  hydrothorax  occurring  on 
both  sides  (as  sometimes  in  Bright's  disease)  ;  and  for  empyema. 

The  usual  situation  is  in  the  seventh  or  eighth  space,  just  in  front  of 
the  angle  of  the  scapula.  An  ana?sthetic  is  not  required  ;  if  the  patient  is 
very  nervous  the  ether  spray  may  be  used.  The  semi-recumbent  position  is 
the  most  convenient  ;  the  patient  cannot  lie  upon  the  sound  side  on  account 
of  his  respiration,  but  a  finger  must  be  kept  upon  the  pulse,  as  sometimes 
syncope  occurs  if  a  large  quantity  of  fluid  is  withdrawn,  or  if  it  comes  away 
rapidly,  probably  from  the  viscera  being  unable  to  accommodate  themselves 
at  once  to  the  altered  conditions.  A  small  incision  should  always  be  made 
through  the  skin  with  a  scalpel  ;  the  walls  of  the  thorax,  even  when  it  is 
full  of  tluid,  are  apt  to  yield  a  little  ;  the  trocar,  however  sharp  it  may  be, 
does  not  penetrate  readily  ;  and  if  it  does  not  enter  smartly  it  may  push  the 
thickened  pleura  in  front  of  it,  and  fail  to  reach  the  cavity.  At  the  same 
time  it  must  be  guarded  with  the  thumb,  so  that  it  may  not  be  driven  across 
the  pleura  when  the  resistance  ceases. 

The  quantity  of  fluid  withdrawn  must  naturally  be  guided  by  the  cir- 
cumstances of  the  case,  but  no  attempt  should  ever  be  made  to  empty  the 
cavity,  and  if  the  pulse  becomes  weak,  or  any  blood  appears  in  the  aspirator, 
or  the  patient  begins  to  cough,  the  needle  should  be  withdrawn  at  once, 
and  the  puncture  sealed  with  collodion.  It  very  rarely  happens  that  any 
serious  consequences  follow,  but  syncope,  embolism  (from  the  pulmonary 
veins),  and  a^dema  of  the  lung  (owing  in  all  probability  to  the  paralysis  of 
the  walls  of  the  vessels,  caused  by  prolonged  anaemia),  have  been  known  to 
occur  ;  and,  owing  to  the  feeble  nutrition  of  the  tissues  and  the  inflammation 
already  present,  there  is  distinct  danger  of  the  fluid  becoming  purulent. 

Dkainage 

Drainage  of  the  pleura  is  very  rarely  required  except  for  empyema. 
In  the  traumatic  variety  (that  which  is  caused  by  a  foreign  body  entering 
the  broncni,  by  hfemothorax  or  by  the  rupture  of  a  cavity)  it  is  nearly  always 
necessary.  On  the  other  hand,  when  an  empyema  follows  simple  pleurisy, 
aspiration  may  be  tried  first,  unless  it  is  already  pointing.  In  children,  in  par- 
ticular, it  is  often  successful,  and  although  the  chance  is  less  in  the  case  of 
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adults,  it  is  always  worth  the  attempt.  The  cavity,  of  course,  is  not  emptied, 
and  the  residue  of  the  pus  must  he  removed  by  absorption. 

In  addition  to  the  physical  signs  pointing  to  fluid  in  the  pleural  cavity, 
the  presence  of  pus  is  indicated  by  rigors,  hectic,  or  a'denia  of  the  skin  ;  but 
it  should  always  be  suspected,  especially  in  the  case  of  children,  if  after  any  of 
the  acute  specific  fevers  or  an  operation,  or,  indeed,  any  serious  illness,  re- 
covery is  unaccountably  delayed,  and  the  patient,  instead  of  improvmg,  begins 
to  fail  and  go  back.  If,  under  such  circumsta-nces  as  these,  there  is  any 
indication  of  fluid  in  the  pleura,  there  should  be  no  hesitation  in  using  au 
exploring  syringe. 

The  chances  of  an  empyema  getting  well  of  itself  are  very  remote  ;  nearly 
always  it  continues  to  increase  until  either  the  skin  or  the  lung  gives  way  and 
the  contents  are  discharged  externally  or  into  the  bronchi.  In  rare  cases 
the  pus  works  its  way  down  behind  the  diaphragm  and  bursts  into  the  stomach 
or  intestines,  or  enters  the  psoas  and  points  first  in  the  groin.  The  longer 
it  is  left  the  more  collapsed  the  lung  becomes  and  the  thicker  the  pleura, 
until  at  last,  in  an  old-standnig  case  that  has  been  allowed  to  break  of  itself 
or  has  not  been  opened  until  late  in  tlie  course  of  the  disease,  the  pleura  is 
dense,  almost  cartilaginous  in  its  hardness,  and  perhaps  an  inch  in  thick- 
ness, while  the  lung  is  compressed  and  bound  down  against  the  vertebral 
column  in  such  a  manner  that  expansion  is  hopeless. 

]-)eath  may  occur  suddenly  from  syncope  ;  the  heart  is  so  much  displaced 
and  its  cavities  so  compressed,  that  at  the  best  it  can  only  work  at  a  grave 
disadvantage,  and  the  least  exertion  may  suddenly  turn  the  scale  ;  from 
asphyxia,  owing  to  (edema  of  the  opposite  lung,  or  from  the  pus  being  dis- 
charged into  the  bronchi  in  such  (|uantity  that  it  cannot  be  coughed  up  ;  or 
from  gradual  exhaustion.    If  the  empyema  bursts  it  may  prove  fatal  from 
acute  septicipmia,  the  contents  of  the  cavity  becoming  putrid  (this  is  less 
hkely  to  occur  when  the  opening  is  into  the  lungs  than  when  it  is  external)  ; 
or,  after  many  weeks  or  months,  from  hectic  and  alluimiuoid  disease.    If  the 
lung  cannot  expand,  the  chest-wall  falls  in  (causing  a  lateral  cur\ature, 
concave  on  the  affected  side,  with  compensatory  curves  above  and  below)  ; 
the  heart  and  the  other  lung  are  displaced,  and  the  diaphragm  is  forced  up. 
Sometimes,  between  them,  the  cavity  is  obliterated;  the  lympli  upon  the 
30stal  pleura  adheres  to  that  upon  the  lung,  and  the  sac  disappears  as  such, 
leaving  a  deformity  which,  especially  in  the  case  of  children,  diminishes  to  a 
certain  extent  in  course  of  time.    Uncli  more  often,  if  the  lung  is  once  tied 
lown  and  the  pleura  thickened,  sufficient  displacement  is  impossible  (the 
ipper  part  of  the  thorax,  where  everything  is  more  rigid,  is  always  the  last 
jo  contract)  and  a  sinus  is  left,  leading  to  what  is  practically  an  old  abscess - 
ia.c.    If  this  is  small  and  the  opening  straight,  the  discharge  may  l>e  so 
-rifling  as  to  cause  practically  no  ijiconvenience  ;  more  frequently  the  pro- 
onged  drain  tells  at  length  upon  the  health,  and  albuminoid  degeneration 
sets  in. 

An  anaesthetic  is  advisable,  although  special  care  is  required,  and 
hloroform  is  to  be  preferred  to  ether.  The  position  of  the  patient  is  the. 
ame  as  for  aspiration.  In  children  and  recent  cases,  and  in  small  localised 
^mpyemata,  a  single  incision  may  suftice  ;  under  other  conditions  two  should 
Iways  be  made,  as  it  is  impossible  for  such  a  cavity  as  the  pleura,  when  the 
ung  is  contracted,  to  drain  efficiently  through  one.  The  usual  site  is  in  the 
xillary  line  (in  front  of  the  latissimus  dorsi  in  the  seventh  or  eighth  space) 
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and  the  two  may  be  close  together.  It  is  better,  however,  to  have  one  of  them 
higher  up  in  the  fourth  or  even  the  third,  as  the  lower  part  of  the  pleural 
cavity  often  becomes  obliterated  in  a  few  days,  so  that  the  tube  is  forced  out. 
If  there  is  an  old  sinus  or  the  pus  is  localised,  the  question,  of  course,  is 
entirely  different ;  and  it  may  even  be  necessary  to  open  the  cavity  behind 
the  scapula,  though  this  should  be  avoided  if  possible,  not  only  on  account 
of  the  depth,  but  because  of  the  obliquity  of  the  intercostal  arteries.  The 
position  of  the  intended  opening  should  always  be  marked  out  upon  the 
skin  before  the  arm  is  abducted  from  the  side. 

A  vertical  incision  an  inch  and  a  half  in  length  should  be  made  through 
the  skin  and  the  superficial  fascia,  down  to  the  intercostal  muscles,  and  then 
either  the  scalpel  itself  (with  the  blade  turned  parallel  to  the  ribs)  or  a  sharp- 
pointed  steel  director  thrust  through  the  wall  into  the  fluid  beyond.  The 
opening  can  then  be  enlarged  to  a  sufficient  extent  with  a  pair  of  dressing- 
forceps.  If  the  intercostal  artery  bleeds  it  is  usually  because  it  is  punctured, 
not  divided. 

In  ordinary  cases  a  drainage-tube,  as  large  as  the  space  between  the 
ribs  will  admit,  should  be  introduced  at  once ;  a  second  opening  made  if  it 
is  thought  advisable  ;  the  cavity  allowed  to  empty  itself  as  the  patient  comes 
round  from  the  antesthetic,  and  then  the  side  covered  in  with  many  layers 
of  wood-wool  or  some  other  absorbent  dressing.  By  degrees  the  margins  of 
the  ribs  become  absorbed  by  the  pressure  of  the  rubber,  so  that  there  is 
no  fear  of  its  being  nipped  and  compressed,  even  if  the  thorax  collapses. 
•  When,  however,  there  is  an  old  sinus  to  deal  with  and  the  ribs  are  already 
pressed  closely  together,  overlapping  like  the  slates  on  a  roof ;  or  when  it  is 
thought  advisable,  owing  to  the  presence  of  a  foreign  body  or  from  other 
causes,  to  explore  the  interior  with  the  finger,  this  is  not  sufficient.  In  the 
former  case  a  circle  may  be  cut  out  from  the  bony  cuirass  with  a  trepliine, 
removing  portions  of  two,  or,  perhaps,  three  ribs ;  in  the  latter,  a  definite 
segment  of  one  may  be  excised.  The  superficial  incision  should  be  suf- 
ficiently long  to  expose  it  thoroughly ;  the  periosteum  divided  along  the 
convexity  of  the  bone  and  detached  from  it  (with  especial  care  where  the 
lower  border  is  concerned),  and  the  two  ends  of  the  exposed  portion  severed 
with  curved  forceps  or  a  fine  saw.  The  deep  layer  of  the  periosteum  and 
the  pleura  can  then  be  torn  through  at  the  bottom  of  the  wound.  The 
broken  rib  undoubtedly  increases  the  pain  for  the  first  few  days,  but  in  a 
very  short  time  it  becomes  welded  by  callus  to  those  on  either  side  of  it. 

Except  in  the  case  of  foreign  bodies  or  of  localised  empyemata,  there  is 
no  object  in  the  introduction  of  the  finger  ;  and  probing  the  cavity  should 
be  avoided,  as  it  makes  the  walls  bleed  and  tends  to  separate  recent  adhesions. 
Washing  out  the  pleura  with  antiseptics  is  dangerous  and  unnecessary. 
Even  when  the  pus  is  foul  and  putrid  the  absorption  ceases  and  the  temperature 
falls  as  soon  as  free  drainage  through  two  openings  is  estabhshed.  Specially 
made  rubber  tubes  (like  tracheotomy-tubes,  only  with  a  closed  end  and 
lateral  openings)  may  be  used,  or  they  can  be  fashioned  as  required  out  of 
dramage-tubing,  by  passing  it  through  a  piece  of  stout  rubber  three  or  four 
inches  square,  slitting  one  end  down  on  three  sides,  and  securing  the 
branches  to  the  face  of  the  shield  with  a  suture.  The  length  of  time  they 
are  necessary .  varies,  of  course,  in  each  case.  Usually,  as  the  openings 
become  lined  by  granulations,  the  tubes  can  be  shortened  until  they  are 
only  just  long  enough  to  project  through  the  wall;  then  the  question  is 
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■determined  by  the  amount  of  discharge.  It  is  better  to  leave  them'in  until 
ihey  are  practically  forced  out  from  within  ;  if  they  are  left  off  too  soon, 
the  opening  begins  to  contract  immediately  ;  drainage  is  checked,  and  the 
temperature  begins  to  rise.  Replacing  them,  even  after  tln-ee  days,  may  be 
•a  matter  of  considerable  ditliculty,  requiring  trephining  or  excision. 
Occasionally  the  exposed  surface  of  the  rib  necroses,  but,  altliough  this  may 
•check  the  healing  of  the  wound,  it  rarely  causes  any  serious  trouble. 

Thobacoplasty 

In  old  cases  of  empyema  the  lung  is  so  firmly  bound  down  that  in  spite 
■of  the  aid  it  receives  from  the  collapse  of  the  walls  and  the  displacement  of 
the  viscera,  it  is  unable  to  expand  sufficiently  to  fill  the  cavity.  Nearly 
always  this  is  due  to  the  operation  having  been  delayed,  and  if  the  discharge 
is  more  than  a  very  minute  quantity  it  is  almost  sure  to  end  sooner  or  later 
in  albuminoid  disease.  Something  can  be  done  by  allowing  the  patient  to 
sit  up  as  soon  as  he  can,  encouraging  him  to  move  about,  and  perhaps 
by  systematic  exercises  and  the  inhalation  of  compressed  air,  but  it  is  not 
probable  tliat  this  can  do  much.  Practically  the  only  course,  if  it  is  clear  the 
cavity  cannot  contract  any  more,  is  to  divide  the  external  wall  so  that  it  may 
yield  sufficiently.  This  is  usually  known  as  Estlander's  operation,  or  thoraco- 
plasty ;  it  involves  the  removal  of  a  considerable  length  (often  six  or  seven 
inches)  of  every  rib  (it  may  be  seven  or  eight)  that  enters  into  the  formation 
of  the  wall  of  the  cavity,  and  naturally  should  never  be  performed  unless  it 
is  absolutely  certain  that  obliteration  in  any  other  way  is  impossible.  More- 
over, the  condition  of  the  heart,  the  other  lung  and  the  kidneys  must  be  talcen 
into  careful  consideration  first  ;  adherent  pericardium  (which  is  not  an  un- 
common complication  in  cases  of  empyema),  phthisis  or  albuminoid  degene- 
ration, if  it  is  distinctly  present  already,  are  practically  prohibitive. 

The  first  thing  is  to  ascertain  the  shape  and  size  of  the  cavity  as  accu- 
rately as  possible  with  the  finger  and  a  probe.  Usually  it  runs  upwards  and 
backwards  across  the  general  direction  of  the  ribs,  so  that  it  may  be  necessary 
to  commence  at  the  second  and  remove  portions  of  five  or  six  ;  the  first  should 
of  course  never  be  touched. 

A  single  vertical  incisioii  is  usually  suflicient ;  occasionally  two  may  be 
necessary,  or  it  may  answer  better  to  raise  tlie  soft  tissues  in  a  flap.  As  a 
rule  the  ribs  he  so  close  together  that  it  is  impossible  to  slip  the  finger-nail 
■between  them,  and  the  preliminary  section  must  l)e  made  with  a  saw,  com- 
mencing over  the  cavity  at  its  anterior  margin.  As  soon  as  a  portion  ol  one 
or  two  has  been  excised  a  better  idea  can  be  formed  as  to  what  is  requu-ed. 
According  to  Pearce  Gould  tlie  whole  of  the  bone  that  forms  the  outer  wall 
of  the  em):)yemic  cavity  nmst  be  taken  away,  a  free  opening  being  first  made 
in  front  and  then  the  rest  of  the  wa.U  divided  from  within  by  means  of 
cutting-forceps.  The  periosteum  must  be  excised  with  the  ribs,  and  the 
whole  of  the  dense  and  thickened  pleura  that  -lines  them.  The  hannorrhage, 
not  only  from  the  intercostal  vessels  but  from  those  in  the  thickened  pleura, 
is  always  considerable  and  difficult  to  check,  and  the  shocic  of  such  an  <  x- 
tensive  operation  is  very  severe.  Unless  the  sinuses  close  completely  trie 
result  cannot  be  regarded  as  successful. 
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Pneumonotomy 

Incision  of  the  lung  may  be  practised,  according  to  Godlee,  in  cases  of 
gangrenous  cavities,  abscesses  caused  by  the  extension  of  suppuration  from 
other  parts  into  the  hmg,  abscesses  connected  with  foreign  bodies,  bron- 
chiectatic  cavities,  provided  they  ate  single  (multiple  ones  can  hardly  receive 
much  relief  this  way),  and  tubercular  cavities,  if  there  is  only  one,  and  the 
cough  is  very  harassing.  In  one  or  two  cases  a  similar  operation  has  been 
practised  for  hydatid  disease,  and  a  few  instances  are  recorded  in  which 
tumours  have  been  removed  from  the  lung.  The  localisation  of  the  disease 
and  the  treatment  of  the  pleura  are  the  chief  difticulties. 

No  incision  may  be  made  until  the  existence  and  accessibility  of  the  cavity 
have  been  proved  by  puncture,  and  even  then  the  greatest  care  is  required, 
for  the  lung,  unless  it  is  consolidated  by  inflammation,  is  so  yielding  that  a 
thick-walled  sac  can  easily  be  pushed  to  one  side.  As  a  rule,  cavities  should 
not  be  approached  from  behind,  for  the  large  vessels  run  for  the  most  part 
along  the  posterior  surface  of  the  bronchi.  The  size  of  a  cavity  cannot  be 
estimated  from  the  amount  of  fluid  that  is  coughed  up  ;  according  to  Godlee 
upwards  of  a  pint  may  come  within  twenty-four  hours  from  a  space  that 
would  not  hold  as  much  as  two  ounces.  If  a  cavity  is  found  the  lung-tissue 
should  be  incised  and  explored  as  far  as  possible  with  the  finger,  part  of  a 
rib  being  removed  if  necessary,  and_  a  large  drainage-tube  inserted.  The 
.shape  is  always  very  irregular,  and  it  must  be  a  longtime  before  the  sloughs 
have  separated  and  cicatrisation  can  procure  its  obliteration. 

The  treatment  of  the  pleura  presents  unusual  difficulties.  There  can  be 
no  doubt  that  it  is  not  advisable  to  incise  a  putrid  cavity  in  the  lung  unless  the 
pleural  surfaces  are  adherent.  If  there  is  localised  "gangrene,  and  if  it  has 
already  lasted  for  some  time,  the  danger  is  not  so  great ;  adhesions  are  usually 
present  under  these  conditions,  find  the  lung  is  so  consolidated  by  inflamma- 
tion that  it  is  in  but  slight  danger  of  collapsing  ;  but  in  acute  cases  and  in 
bronchiectasis  it  is  impossible  to  be  certain.  An  attempt  may  be  made  to 
find  out  by  ascertaining  the  mobility  of  the  lung ;  if  a  needle  is  driven 
through  an  intercostal  space  into  the  pulmonary  tissue  it  will  show  to  a 
certain  extent  by  its  movement  whether  the  lung  is  fixed  or  not,  but  it  is  very 
easy  to  place  too  much  reliance  upon  this.  In  some  instances  it  may  be 
possible  to  suture  the  two  surfaces  together  and  wait  for  a  week,  or  to  procure 
adhesions  by  means  of  the  cautery  applied  to  the  intercostal  muscles,  but 
often  it  is  impossible  to  wait  so  long,  and  even  then  the  adhesions  are  so 
soft  and  delicate  that  the  greatest  care  must  be  taken  not  to  break  them 
down. 

Paracentesis  of  the  Peeicaedium 

This  may  be  required  for  serous  effusion,  when  the  quantity  is  increasing 
to  such  an  extent  that  the  action  of  the  heart  is  failing,  or  for  a  collection  of 
pus,  such  as  is  not  uncommon  in  the  pya?niia  that  complicates  acute  necrosis. 
It  may  be  performed  in  any  interspace  from  the  third  to  the  eighth  (the  . 
fourth  or  fifth  is  usually  recommended),  preference  being  given  to  that  Avhich 
shows  the  clearest  indication  of  fluid,  and  a  spot  should  be  selected  about 
one  mch  from  the  edge  of  the  sternum,  so  as  to  avoid  the  internal  mammary 
artery  on  the  one  side  and  the  pleura  on  the  other.    The  direction  of  the 
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puncture  must  depend  upon  the  locality  ;  if  it  is  on  the  left  of  the  sternum, 
the  needle  should  be  pushed  backwards  and  towards  the  right.  The  right 
ventricle  of  the  heart  has  been  perforated  on  several  occasions. 

A  preliminary  incision  should  be  made  through  the  skin  and  a  fine 
aspirator-needle  used.  If  the  fluid  is  clear  and  serous  the  cavity  should  not 
be  emptied,  removal  of  part  will  probably  give  sufficient  relief ;  if,  however, 
it  is  purulent,  (this  is  often  indicated  by  anlema  of  the  skin)  the  incision 
should  be  gradually  deepened  until  the  pericardium  is  exposed  sufficiently  to 
introduce  a  drainage-tube. 
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CHAPTER  XVIII 

INJURIES  AND   DISEASES   OF   THE  ABDOMEN 

Sectioj!^  I. — Injuries  of  the  Abdomen 
Contusions 

Blows  upon  the  abdomen  may  affect  the  walls,  or  the  viscera,  or  both 
together.  They  are  always  accompanied  by  a  very  severe  degree  of  shock, 
and  it  is  said  that  a  fatal  result  has  followed  without  any  structural  lesion 
having  been  discovered  at  the  autopsy.  Certainly  death  may  result  from  such 
apparently  trivial  injuries  as  rupture  of  the  parietal  peritoneuiTi  without 
haunorrhage,  or  puncture  of  a  small  hydatid  cyst  of  the  liver,  probably 
•owing  to  reflex  paralysis  of  the  heart. 

Owing  to  this  peculiarity  it  is  often  impossible  to  form  a  conception  as  to 
the  extent  of  the  injury  (the  viscera  may  be  reduced  to  pulp  without  the 
skin  showing  a  sign  of  bruising,  as  in  what  used  to  be  called  wind-contu- 
.sions,  from  spent  round-shot),  and  the  prognosis  must  be  very  guarded.  The 
shock  may  pass  off  within  a  few  minutes  or  a  few  hours,  or  it  may  prove 
fatal ;  or  it  may  be  followed,  without  any  break  or  interruption,  by  signs  of 
hiBmorrhage  or  of  rupture  of  some  of  the  hollow  viscera. 

[a]  Contusion  and  subcutaneous  laceration  of  thc-wall  of  the  abdomen. — 
A  haematoma  may  form  in  the  subcutaneous  tissue,  or  in  tlie  sheath  of  the 
muscles ;  in  some  cases  the  extravasation  is  very  extensive ;  usually  it  is 
absorbed  (leaving,  if  the  muscle  has  been  much  injured,  a  weak  spot  in  the 
wall  of  the  abdomen  through  which  a  hernia  may  take  place  subsequently), 
but  occasionally  suppuration  sets  in.  Abscesses  of  tlie  abdominal  wall 
caused  in  this  way  are  characterised  by  the  enormous  amount  of  induration 
that  surrounds  them,  and  not  unfrequently,  even  when  they  have  no  com- 
munication with  the  viscera,  by  the  f<etid  nature  of  their  contents. 

Laceration  of  muscles,  especially  of  the  rectus  abdominis,  is  not  a  rare 
occurrence.  It  may  be  caused  by  a  sudden  effort,  as,  for  example,  in  par- 
turition, or  by  a  blow  when  the  muscle  is  rigidly  contracted.  In  tetanus  it 
is  not  uncommon,  and  it  is  said  to  be  of  frequent  occurrence  after  typhoid 
fever,  owing  to  the  degeneration  of  the  contractile  substance.  The  signs 
are  characteristic,  but,  unhappily,  if  the  rupture  is  complete,  nothing  can  be 
•done  to  secure  union  of  the  ends,  and  an  abdominal  support  must  be  worn 
afterwards.  Laceration  of  the  diaphragm  can  only  be  recognised,  if  the 
patient  lives,  by  the  subsequent  occurrence  of  traumatic  phrenic  hernia. 

The  parietal  peritoneum  sometimes  gives  way  by  itself,  owing  to  its  want 
•of  elasticity,  but  this  is  not  so  common  as  in  the  case  of  the  visceral  layer, 
probably  because  of  the  presence  of  the  subperitoneal  fatty  tissue.  It  may 
be  followed  by  peritonitis. 

(6)  Rupture  of  the  viscera.— k  very  shght  degree  of  force  is  enough 
sometimes ;  an  enlarged  spleen,  for  examnle,  or  a  distended  bladder  with 
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atrophied  walls,  tears  at  once  ;  and  the  latter  at  least  will  give  way  under 
the  mere  pressure  of  the  muscles.  Most  instances,  however,  are  duu  to 
extreme  degrees  of  violence,  the  worst  being  what  are  known  as  buft'er- 
aceidents.  The  liver  suffers  the  most  frequently,  on  account  of  its  size  and 
position  ;  sometimes  the  gall-l)ladder  is  torn  as  well.  The  stomach  may 
give  way  (especially  if  it  is  distended),  usually  near  the  pylorus.  The  small 
intestine  may  be  torn  across  (generally  at  the  end  of  the  duodenum,  for  hei*e 
the  most  movable  part  is  joined  to  the  most  fixed) ;  the  spleen  may  be 
ruptured  ;  the  kidney,  its  pelvis,  or  the  ureter  lacerated  ;  and  the  mesentery, 
witli  its  blood-vessels,  rent  in  any  direction.  The  pancreas,  owing  to  its 
position,  usually  escapes,  unless,  as  sometimes  happens,  the  contents  are 
completely  crushed. 


Fig.  350. — Diii.L;r;uii  slimviiig  t\w  pdhition  <il  tlit'  alxliuiiiiial  \'iscrvii. 


The  diagnosis  of  many  of  these  injuries  is  impossible  until  secondary 
consequences  have  made  their  appearance.  The  patient  simply  lies  utterly 
prostrate,  and  it  is  not  possible  to  tell  whether  his  condition  is  due  to  shoclc 
ilone  or  to  shock  combined  with  hannorrhage,  or  rupture  of  the  viscera. 
The  bladder  may  be  excluded  by  pa ssnig  a  soft  catheter;  if  it  is  empty  at 
'he  time  of  the  accident  it  is  almost  certain  to  have  escaped  (unless  the 
pelvis  is  fractured  too)  ;  if  it  was  full,  and  has  given  way,  nothing  but  a 
iittle  blood-stained  fluid  follows  when  the  catlieter  is  passed.  Ha'inorrhage 
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into  the  peritoneal  cavity  may  be  diagnosed  by  the  increasing  intensity  of 
the  collapse,  the  yawning  and  jactitation  of  the  patient,  and  by  the  duhiess 
in  the  flanks,  the  level  of  which  continues  to  rise,  and  varies  with  the 
position  ;  but  this  gives  no  information  as  to  whether  it  is  simple  rupture  of 
some  mesenteric  vessel,  or  a  hopeless  laceration  of  the  liver.  In  rupture 
of  the  stomach  there  may  be  blood-stained  vomiting  ;  but,  again,  this  may 
arise  from  simple  bruising  of  the  mucous  membrane,  or,  particularly  when 
the  rent  is  extensive,  it  may  not  occur  at  all.  The  rapid  accumulation  of 
gas  in  the  peritoneal  cavity,  causing  obliteration  of  the  liver  dulness,  points 
in  the  same  direction.  If  the  intestine  is  lacerated  vomiting  may  occur,  but 
the  passage  of  blood  jyer  anum  is  more  decisive.  It  has  been  proposed  in 
cases  of  this  kind  to  inflate  the  rectum  and  large  intestine  with  hydrogen  or 
some  other  unirritating  gas,  and  undoubtedly  in  the  case  of  bullet-wounds, 
where  there  is  an  external  aperture,  and  the  gas  that  escapes  can  be  col- 
lected and  identified,  this  proceeding  is  of  some  benefit.  In  other  cases  it 
can  only  be  considered  an  indication  if,  after  it  is  injected,  resonance 
makes  its  appearance  in  some  locality  into  which  the  intestines  do  not 
usually  penetrate,  as,  for  example,  betAveen  the  liver  and  the  anterior  ab- 
dominal wall. 

Treatment. — In  the  vast  majority  of  these  accidents  active  measures 
are  out  of  the  question.  The  patient  must  be  kept  perfectly  quiet  in  bed, 
well  under  the  influence  of  opium,  and  with  a  large  ice-bag  over  the  injured 
part,  so  arranged  that  it  does  not  rest  its  weight  too  much  upon  it.  Stimu- 
lants should  be  avoided  if  possible  ;  sometimes,  when  the  heart  is  distinctly 
failing,  they  must  be  given,  but  if  there  is  any  hsemorrhage,  they  are  only 
likely  to  precipitate  the  end.  Only  a  little  ice  (in  small  fragments,  and  not 
too  often)  may  be  allowed  by  the  mouth ;  any  food  that  is  considered 
advisable  in  the  first  forty-eight  hours  should  be  given  in  the  form  of 
suppositories  or  small  enemata. 

In  exceptional  instances  it  may  be  possible  to  form  a  more  accurate 
diagnosis.  If,  for  example,  there  is  clearly  some  fracture  of  the  ribs  over 
the  liver,  and  the  hjemorrhage  is  serious,  or  if  blood-stained  vomiting  and 
rapid  distension  of  the  peritoneal  cavity  with  gas  are  followed  within  a  few 
hours  by  peritonitis,  indicating  rupture  of  the  stomach  or  intestine ;  or  if 
the  bladder  contains  but  a  small  quantity  of  blood-stained  urine,  in  spite  of 
the  fact  that  none  has  been  passed,  it  is  undoubtedly  justifiable  to  open  the 
abdomen,  try  to  find  the  seat  of  injury,  deal  with  it  as  it  requires,  and  wash 
out  the  cavity  thoroughly  with  liot  water.  The  spleen  and  kidney  have 
been  removed  for  haemorrhage  ;  rents  in  the  liver  have  been  sewn  up  ;  the 
bladder  has  been  sutured  many  times  successfully,  and  life  has  been  pre- 
served even  after  fajcal  matter  has  been  extravasated  into  the  peritoneal 
cavity.  Unfortimately  the  proportion  of  cases  in  which  such  a  proceeding 
can  be  recommended  is  a  very  small  one  ;  in  by  far  the  majority,  opium  is 
the  only  resource. 

Wounds 

Woundr  of  the  abdomen  are  divided  into  those  that  penetrate  the. 
peritoneal  cavity,  and  those  that  do  not,  and  the  former  again  into  those  that 
are  accompanied  by  injury  to  the  viscera  and  those  which  only  imphcate  the 
wall. 

1.  Non-penetrating  loounds  may  be  incised,  punctured,  or  lacerated.  If 
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there  is  any  doubt  as  to  the  peritoneum  beiuL^-  involved,  and  the  wound  is 
more  than  a  puncture,  or  if  tlie  instrument  with  wliich  it  was  inflicted  is 
dirty,  the  patient  should  be  placed  under  an  ana'sthetic  and  the  opening 
carefully  enlarged,  each  layer  of  tissue  being  divided  successively  upon  a 
director  until,  if  necessary,  the  subperitoneal  fat  is  exposed.  In  other 
respects  the  wounds  must  be  treated  on  ordinary  principles,  deep  sutures 
being  used  to  bring  the  various  layers  together  after  the  tissues  have  been 
thoroughly  cleansed,  as,  owing  to  the  constant  movement  of  the  part,  it  is 
very  diflicult  to  maintain  accm-ate  apposition  in  any  other  way.  If  the 
wound  is  of  any  size  ventral  hernia  is  very  lilcely  to  follow,  unless  an  abdo- 
minal support  is  worn. 

2.  Penetrating  tcounds. — In  all  wounds  that  involve  the  parietal  peri- 
toneum (except  needle-punctures)  the  injured  tissues  should  be  thoroughly 
examined  (the  skin  wound  being  enlarged,  if  necessary),  cleansed,  and 
accurately  brought  together  with  tlie  serous  surfaces  in  contact.  A  con- 
tinuous catgut  suture  should  be  used  for  the  peritoneum  (so  as  to  make  sure 
of  immediate  union),  if  from  the  amount  of  bruising  or  from  other  causes  it 
is  doubtful  whether  the  other  tissues  will  heal  at  once.  On  the  other  hand, 
with  a  clean  incised  wound,  the  sutures  may  be  passed  through  everything, 
peritoneum,  muscles,  and  skin,  as  after  an  operation.  Opium  is  usuall}' 
advisable,  and  the  dressings  must  be  abundant  and  elastic  (a  sponge  wrung 
out  of  carbolic  may  be  placed  next  the  skin  with  wood-wool  over  it  and  all 
around  it),  so  as  to  ensure  the  parts  being  kept  at  rest  and  in  accurate  apposi- 
tion. 

(a)  When  it  is  certain  the  viscera  are  not  hurt  nothing  further  is  required. 
The  patient  must  merely  be  kept  perfectly  quiet  in  bed,  on  liquid  food,  until 
the  wound  is  sound. 

[h]  When  they  are  injured  they  must  be  dealt  with  according  to  circum- 
stances. They  may  either  protrude  or  not ;  in  the  former  case  there  is  the 
additional  rislv  of  strangulation  (owing  to  the  lessened  pressure  upon  the  ex- 
truded part  it  always  becomes  intensely  congested)  ;  in  the  latter,  of  some  of 
the  contents  of  the  hollow  viscera  (if  they  are  hurt)  entering  the  peritoneal 
cavity.  Whichever  it  is,  there  should  be  no  hesitation  in  enlarging  the  ex- 
ternal wound  if  there  is  not  sufficient  space,  or  making  another  if  it  is  not 
conveniently  situated. 

The  omentum  should  be  thoroughly  cleansed  with  a  dilute  antiseptic  ami 
retimied.  If  it  is  too  dirty  and  badly  torn,  or  if  it  is  very  much  co)igested, 
it  may  be  treated  as  in  an  ordinary  case  of  hernia— ligatured  in  successive 
portions  with  silk,  cut  otf,  and  the  stump,  after  it  is  certain  there  is  no  bleed- 
ing, reduced. 

The  hollow  viscera,  if  the  wound  involves  the  peritoneal  surface,  must  be 
made  secure  by  means  of  sutures.  If  there  is  only  a  small  puncture,  the 
mucous  coat  often  prolapses  and  plugs  the  opening,  so  that  there  is  no 
escape;  but  it  is  not  wise  to  trust  to  this,  it  is  much  safer  to  replace  the 
everted  edges  and  unite  the  serous  surfaces  oVer  it  with  Lemberfs  suture. 
Clean  incised  wounds  should  be  treated  in  the  same  way.  Even  contused 
wounds,  such  as  are  caused  by  bullets,  may  lie  sutured  so  long  as  the  i)iternal 
diameter  of  the  intestine  is  not  reduced  to  half  its  normal  size,  and  some- 
times it  may  be  possible  to  render  them  more  secure  by  making  use  of 
omental  grafts,  after  Senn's  fashion.  If,  however,  owing  to  the  amount  of 
bruising  or  the  situation  of  the  injury,  it  is  not  possible  to  effect  this  with- 
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out  causing  too  much  contraction,  or  if  there  are  numerous  wounds  close 
together,  it  is  safer  to  resect  the  injured  portion,  removing  it  altogetlier,  or, 
in  addition  to  sewing  up  the  wounds,  to  estabhsh  what  is  known  as  an  intes- 
tinal anastomosis — graft  one  piece  into  the  side  of  another.  Finally,  if  this 
is  impracticable,  or  if,  from  the  patient's  condition,  it  is  not  likely  that  he 
would  stand  so  prolonged  an  operation,  an  artificial  anus  must  be  made,  the 
two  ends  being  adjusted  side  by  side,  so  that  in  case  of  recovery  a  further 
operation  can  be  performed  at  a  later  period. 

In  those  rare  cases  in  which  the  extra-peritoneal  portion  of  the  bowel  is 
involved,  the  external  opening  should  be  enlarged  and  made  as  direct  as 
possible,  introducing'  a  drainage-tube,  so  that  the  contents  of  the  bowel  may 
escape  at  once.  Gangrenous  intestine  must  be  treated  as  in  an  ordinary 
case  of  hernia. 

If  the  solid  viscera,  such  as  the  liver  or  the  spleen,  are  wounded,  the 
hfemorrhage  is  usually  very  severe.  It  may  be  possible  sometimes  to  check 
it  in  the  case  of  the  former  by  means  of  deep  catgut  sutures,  and  the  spleen 
and  portions  of  the  liver  have  been  excised.  The  gall-bladder,  if  it  is  wounded, 
should  be  sutured  in  the  same  way  as  the  intestine. 

If  any  ftecal  matter,  bile,  foreign  substances,  or  even  any  large  quantity 
of  blood  has  entered  the  peritoneal  cavity  it  should  be  thoroughly  cleansed. 
Hot  water  (105°  F.)  and  boracic  lotion  are  the  least  injurious.  The  sides  of 
the  wound  are  raised,  and  the  fluid  directed  into  all  parts  of  the  cavity  by 
means  of  glass  tubes,  moving  the  bowels  gently  with  the  hand  so  that  the 
whole  surface  may  be  bathed  in  turn.  If  a  syphon-irrigator  is  used  the 
•  force  of  the  stream  is  easily  regulated  by  raising  or  lowering  it.  The  excess 
can  be  removed  from  Douglas'  pouch  with  a  sponge,  but  usually  in  these 
cases  a  drainage-tube  is  advisable  for  twenty-four  hours. 

In  many  cases  it  is  difficult  to  tell  whether  the  viscera  have  been  injured 
or  not,  and  if  they  have,  in  how  many  places.  Upwards  of  a  dozen  perfora- 
tions may  be  caused  by  a  single  bullet.  It  is  impossible  to  follow  the  track 
of  a  ball  across  the  peritoneal  cavity,  although,  of  course,  its  direction  may 
help  a  little,  and  it  is  equally  impossible  to  overhaul  and  examine  bit  by  bit 
the  whole  of  the  intestine.  It  is  in  these  circumstances,  according  to  Senn, 
that  inflation  by  hydrogen  gas  is  likely  to  prove  of  most  service,  the  tube  being- 
introduced  into  the  anus  and  the  lowest  puncture  found  first ;  then  into  this 
one  for  the  next,  and  so  on  until  the  whole  intestine  is  proved  sound. 

The  after-treatment  of  these  cases  must  be  carried  out  on  general  prin- 
ciples. Shock  is  always  very  severe  and  must  be  treated  by  warmth,  and,  if 
the  heart  shows  signs  of  failing,  stimulant  enemata.  Opium  is  absolutely 
necessary,  as  it  is  imperative  to  keep  the  bowels  confined  and  as  quiet  as 
possible.  Nothing  should  be  given  by  the  mouth  for  at  least  twenty-four 
hours.  If  there  is  very  great  thirst  it  can  be  relieved  by  a  warm  water  enema 
with  much  less  distiu'bance.  As  a  rule,  there  is  very  little  urine  secreted, 
and  if  the  bladder  is  emptied  at  the  time  of  the  operation  it  can  usually  be 
left  for  twenty-four  hours.  If  at  the  end  of  that  time  the  patient  cannot  pass, 
it  without  straining,  or  if  there  is  a  complaint  of  distension  and  discomfort, 
the  catheter  must  be  used  again.  Small  quantities  of  dilute  beef-tea  maybe 
given  on  the  second  day,  or  a  Httle  weak  arrowroot.  Milk  is  better  withheld, 
as  it  is  apt  to  pass  into  the  small  intestine  in  curdled  masses. 

Injuries  of  the  kidneys,  bladder,  &c.,  are  dealt  with  elsewhere. 
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Section  IT. — Surgical  Affections  of  the  STOiiAcir 

Opekations  on  the  Stomach 

A  CONSIDEEABLE  Variety  of  operations  may  be  performed  upon  the  stomach. 
It  may  be  opened  and  stitched  to  the  wall  (gastrostomy),  or  to  the  adjacent 
intestine  (gastroduodenostomy  or  gastrojejimostomy)  ;  it  may  be  opened 
(either  for  the  removal  of  foreign  bodies  or  for  operations  upon  its  mucous 
surface),  stitched  up  again,  and  returned  into  the  peritoneal  cavity  ;  or  it  may- 
be opened,  part  of  its  wall  excised,  and  the  wound  secured  by  sutures. 

1.  Gastrostomy. — This  may  be  performed  for  cancerous,  traumatic,  or 
syphilitic  stricture  of  the  oesophagus,  when  dilatation  by  bougies  or  tubage 
is  either  impracticable  or  inadvisable.  Until  within  the  last  few  years,  the 
mortality,  especially  in  cases  of  carcinoma,  was  appalling,  the  patients  dying- 
either  from  peritonitis  or  exhaustion.  Of  these  the  former  can  be  prevented  ; 
the  latter  can  only  be  avoided  by  operating  before  the  patient's  strength  is 
too  much  reduced.  It  must,  however,  always  be  recollected  that  this  opera- 
tion is  in  no  sense  a  curative  one ;  it  merely  treats  a  symptom,  and  if  this  can 
be  done  equally  well  with  less  risk  to  life  in  some  other  way,  that  way  should 
certainly  be  preferred. 

The  line  of  the  incision  is  parallel  to  the  margin  of  the  ribs  upon  the  left 
side.  The  opening  must,  as  Greig  Smith  points  out,  be  as  high  as  possible, 
so  as  to  avoid  traction  upon  the  stomach  ;  but  it  must  be  at  least  an  inch 
from  the  edge  of  the  liver  and  from  the  ribs.  This  point  marks  the  middle 
of  the  incision,  which  is  about  two  inches  and  a  half  in  length.  The  skin 
and  superficial  structures  are  divided,  the  sheath  of  the  rectus  exposed,  and,, 
as  recommended  by  Howse,  opened  in  a  vertical  direction.  If  this  is  done, 
and  the  fibres  of  the  muscle  separated  from  each  other  in  the  same  line  with 
the  handle  of  the  scalpel,  the  orifice  is  surrounded  by  muscular  fibres,  and 
the  risk  of  prolapse  of  the  mucous  membrane  and  escape  of  the  contents  of 
the  stomach  diminished.  The  subperitoneal  fat  is  then  exposed,  divided, 
and  the  peritoneal  cavity  opened  in  the  usual  way. 

If  the  stomach  is  distended  it  may  present  at  once  ;  nearly  always,  how- 
ever, it  is  empty  and  collapsed,  hidden  between  the  liver  and  the  colon.  ^Vhen 
this  is  the  case  the  fingers  must  be  introduced,  and  passed  along  the  under- 
surface  of  the  left  lobe  ;  the  first  structure  they  touch  after  leaving  it  nmst 
be  the  stomach. 

The  opening  in  the  stomach  should  preferaldy  be  near  the  cardiac  end  : 
but  if  this  causes  the  least  traction,  it  must  be  made  in  the  most  convenient 
situation. 

The  further  stages  depend  upon  whether  the  stomach  is  to  be  opened  at 
once  or  not.  If  the  time  can  be  afforded,  there  is  no  doubt  the  latter  is  ad- 
visable ;  even  twelve  hours  will  often  seal  the  surfaces  together :  in  two  days 
the  lymph  will  be  conrparatively  firm  ;  but  wlien  the  patient  is  exhausted 
from  the  combined  effects  of  carcinoma,  starvation,  and  shock,  it  very  often 
happens  that  this  is  impracticable,  and  that  food  must  be  introduced  at  once. 
Rectal  enemata  will  maintain  existence  if  the  patient  is  already  well  nourished 
and  is  kept  perfectly  warm  in  bed,  without  being  exposed  to  injurious  in- 
fiuence  of  any  kind  ;  but  under  conditions  such  as  these  they  are  exceedingly 
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unsatisfactory.  The  temperature  is  the  best  guide  :  if  it  is  in  the  least  sub- 
normal there  is  no  time  to  waste. 

If  it  is  not  intended  to  open  the  stomach  for  some  days,  it  need  only  be 
held  up  against  the  edges  of  the  abdominal  wound  ;  the  serous  surfaces  grow 
together,  and  by  the  time  the  supporting  structure  is  reirioved,  the  lymph  is 
sufficiently  firm.  Two  hare-lip  pins  will  answer  ;  the  serous  and  muscular 
coats  of  the  stomach  are  pinched  up  together  and  transfixed,  and  the  ends 
of  the  pins  (protected  with  a  piece  of  drainage-tubing)  are  allowed  to  rest 
upon  the  skin. 

Sutures  are  advisable  in  most  cases.  One  must  be  passed  through  the 
serous  and  muscular  coats  of  the  stomach  opposite  the  centre  of  the  opening. 
It  gives  something  to  hold  the  stomach  by,  so  that  it  does  not  fall  back,  and 
later  it  marks  the  spot  for  the  puncture.  The  others  must  traverse  the 
whole  thickness  of  the  abdominal  wall,  but  only  the  serous  and  muscular 
coats  of  the  stomach.  They  may  be  interrupted,  two  long  ones  or  four  short 
ones  being  used,  or  continuous,  so  as  to  secure  adaptation  all  the  v/ay  round, 
the  skin  in  either  case  being  protected  by  passing  a  piece  of  rubber  tubing 
under  the  projecting  loop.  In  addition  a  second  set  of  sutures  may  be  inserted, 
securing  the  serous  and  muscular  coats  of  the  stomach  to  the  cut  edges  of 
the  parietal  peritoneum  and  the  skin.  If  the  stomach  is  to  be  opened  at  once 
or  within  twenty-four  hours,  this  is  essential. 

The  wound  should  be  protected  with  some  non-adhesive  dressing,  and 
covered  with  abundance  of  wood-wool.  The  patient  must  be  kept  as  warm 
as  possible  and  fed  by  means  of  enemata  ;  a  certain  amount  of  stimulant  is 
always  advisable  (in  spite  of  its  tendency  to  make  the  patient  lose  heat),  as 
not  unfrequently  the  heart  suddenly  gives  out.  Traction  upon  the  stomach 
alone  is  sufficient  to  make  it  stop,  and  when  the  patient's  reserve  is  almost 
used  up  the  greatest  care  is  required. 

According  to  Howse,  five  days  is  the  usual  time  for  opening  the  stomach. 
The  extent  of  the  adhesions  depends  partly  upon  the  strength  of  the  patient, 
partly  upon  the  amount  of  distui'bance  the  structures  have  been  subjected  to 
and  the  accuracy  of  adaptation.  Occasionally,  when  the  exhaustion  is  very 
extreme,  as  in  advanced  carcinoma,  they  hardly  form  at  all.  No  anfesthetic 
is  required ;  the  suture  that  has  been  left  marks  the  spot  (otherwise  it  may 
be  very  difficult  to  make  it  out),  and  all  that  is  needed  is  a  puncture  with  a 
very  sharp  double-edged  tenotomy-knife.  A  blunt  one  may  fail  to  penetrate 
the  mucous  coat.  A  small  catheter  is  then  introduced  by  the  side  of  the 
knife  :  this  is  withdrawn  and  some  warmed  and  peptonised  milk  injected. 
The  catheter  should  be  secured  in  the  wound,  or  it  may  be  difficult  to  find 
the  opening  again ;  the  irritation  of  the  acid  gastric  juice  can  be  prevented 
to  some  extent  by  using  dressings  soaked  in  carbonate  of  soda.  After  a  time 
the  size  of  the  catheter  may  be  increased,  or  it  may  be  replaced  by  a  soft 
red  rubber  tube  provided  with  a  flange,  somewhat  similar  to  those  used  for 
tracheotomy. 

2.  Gastroduodcnostoviy  or  gastrojejunostoviy  may  be  required  in  cases 
of  stenosis  of  the  pylorus,  whether  simple  or  mahgnant.  Of  the  two  the 
latter  is  to  be  preferred,  as  the  first  loop  of  the  jejunum  is  covered  over  with 
peritoneum  and  can  be  brouglit  without  any  undue  traction  into  contact  with 
the  anterior  surface  of  the  stomach.  A  communication  is  made  between  the 
two  viscera,  and  their  serous  and  muscular  coats  accurately  sewn  together  all 
round.    In  order  to  effect  this  they  must  be  brought  well  up  into  the  wound. 


OPEEATIONS  UPON  THE  STOMACH 


1009 


-and,  as  Barker  recommends,  the  suturing  on  the  posterior  surface  should  be 
-completed  as  far  as  possible  before  any  openhig  is  made.  It  is  probable, 
however,  that  in  any  operation  of  this  kind  in  the  future,  either  Senn's  de- 
calcified bone-plates  (as  described  in  operations  upon  the  intestine)  or  some 
modification  of  them  will  be  employed,  as  the  adaptation  is  much  more 
perfect  and  secure,  without  requiring  one-fourth  of  the  time  ;  and  it  does 
not  seem  unlikely  that  this  operation  will  almost  supersede  pylorcctomy  for 
carcinoma. 

3.  Gastrotoiiiij. — By  this  is  understood  a  simple  incision  in  the  wall  of 
the  stomach,  for  the  purpose  of  removing  a  foreign  body,  dilating  the 
oesophagus  or  pylorus,  or  curetting  a  carcinoma.  The  wound  is  a  temporary 
-one,  and,  after  the  purpose  for  which  it  was  made  is  accomplished,  is  sewn 
up  again.  It  must  not  be  confused  with  laparotomy,  Vvhich  is  confined  to  an 
incision  into  the  abdominal  cavity. 

The  stomach  (unless  there  is  some  contra-indication)  should  first  be 
washed  out  with  a  solution  of  boracic  acid.  Some  may  be  left  in  if  it  is 
thought  desirable  that  the  cavity  should  be  partially  distended,  but  it  is  not 
in  any  way  necessary.  The  parietal  incision  may  be  in  the  middle  line  or 
parallel  to  the  costal  margin  on  the  left  side,  having  its  centre  opposite  the 
■eighth  or  ninth  rib.  The  stomach  is  found  in  the  same  way  as  before  ; 
brought  to  the  surface  and  secured  by  two  temporary  siitures  passed  through 
the  serous  and  muscular  coats.  The  incision  (which  should  not  be  made 
until  every  precaution  has  been  taken  to  prevent  any  of  the  contents 
escaping)  should  be  parallel  to  the  vessels,  vertical,  that  is  to  say.  After- 
wards the  wound  is  secured  by  Lembert's  suture  ;  tlie  stomach  allowed  to 
fall  back  ;  and  the  parietal  incision  closed  in  the  usual  way. 

This  may  be  required  for  the  removal  of  a  foreign  body  from  the  stomach 
■or  the  lower  end  of  the  oesophagus;  in  cases  of  (non-malignant)  stenosis  of 
the  pylorus  or  oesophagus  (Loreta's  operation,  or  dilatation  of  the  contracted 
orifice  from  within  by  means,  first  of  one  finger,  then  of  two,  until  it  feels 
as  if  further  distension  would  result  in  tearing)  ;  or  for  the  scraping  away 
of  a  malignant  growth  from  the  interior  by  means  of  a  curette.  So  far  as 
the  operation  is  concerned  it  has  proved  very  successful,  but,  of  course,  in 
the  last-mentioned  case,  it  can  only  be  palliative  in  its  action,  and  it  is 
questionable  whether  some  form  of  anastomosis  with  the  intestine  would  not 
be  preferable. 

4.  Pylorectomij . — In  this  the  pylorus,  with  the  adjacent  parts  of  the 
stomach  and  duodenum,  is  excised,  and  the  orifices  approximated  and 
fastened  together  with  sutures.  It  is  only  required  in  cases  of  malignant 
disease,  and  then  is  only  advisable  when  there  are  no  adhesions  or  enlarged 
glands.  If  either  of  these  complications  is  present,  the  removal  of  the 
growth  will  not  cure  the  patient  ;  and  gastrojejunostomy  aftbrds  as  fair  a 
prospect  of  relief  with  infinitely  less  risk.  The  pylorus  must  be  isolated  ; 
the  great  oinentum  detached  and  ligatured  in  successive  portions  witJiout 
endangering  the  blood- supply  of  neighbouring  structures  more  than  can 
be  helped;  the  stomach  opened  and  divided  on  the  proximal  side  of  the 
growth  ;  and  the  duodenum  on  the  distal.  As  soon  as  the  mass  is  removed 
and  all  bleeding  stopped,  the  wounds  must  be  secured.  As  that  in  the 
stomach  is  much  the  larger  of  the  two,  it  must  be  sewn  up  independently, 
nntil  the  orifice  is  contracted  to  the  size  of  that  of  the  duodenum.  Many  of 
the  sutures  may  be  passed  from  the  inner  surface  ;  but,  if  possible,  a  second 
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set,  joinmg  the  muscular  and  serous  coats'only,  should  be  used  as  well.  The- 
operation  has  on  many  occasions  taken  several  hours  to  perform ;  the 
number  of  sutures,  if  leakage  is  to  be  prevented,  is  enormous  ;  the  risk  of  " 
gaping,  especially  where  the  peritoneal  coat  is  not  firmly  adherent,  is  very 
great,  and  in  by  far  the  majority  of  instances  the  patient  has  either  never- 
rallied  from  the  shock  or  has  died  shortly  after  from  peritonitis. 

5.  In  addition  to  this,  gastrorraphy  has  been  performed  for  perforating 
ulcer,  the  stomach  being  drawn  forwards  and  the  opening  secured  by 
sutures. 


Si-:cTioN  III. — Hernia 

The  escape  of  any  of  the  viscera  from  its  natural  cavity  is  a  hernia,  pro- 
vided it  passes  through  an  abnormal  or  accidental  opening  ;  but  when  un- 
qualified, it  is  usually  applied  to  the  abdomen  only.  Internal  hernia,  in  which 
a  portion  of  the  intestine  is  displaced  inside  the  peritoneal  cavity,  is  treated  of 
with  internal  strangulation. 

Causes. — These  may  be  immediate  or  predisposing. 

1.  Immediate  or  exciting  causes. — Hernia  may  nearly  always  be  traced 
to  the  action  of  the  abdominal  muscles  upon  the  viscera.  It  is  more  common: 
among  those  who  follow  laborious  occupations  with  constant  heavy  strains,, 
than  among  those  who  lead  a  sedentary  life,  and  it  may  be  caused  either 
by  a  single  sudden  effort  or  by  continual  repetition ;  even  the  straining  in 
calculus  of  the  bladder,  or  phimosis,  is  sufficient  in  those  who  are  predisposed 
to  it. 

2.  Predisposing  causes. — Certain  parts  of  the  abdominal  wall  are  naturally 
weaker  than  the  rest  :  the  umCilicus,  for  example,  the  crural  ring,  especially 
in  the  adult  female,  and  the  ingumal  canal.  In  many  there  is  a  distinct 
bulging  over  the  internal  abdominal  ring  on  coughing  or  straining:  the 
internal  oblique  is  poorly  developed  ;  or  it  does  not  arise  from  Poupart's 
ligament  in  front  of  this  spot ;  the  openings  are  large,  or  the  conjoined, 
tendon  and  the  intercolumnar  fascia  are  thin  and  weak. 

Congenital  malformations  are  not  infrequent :  late  descent  of  the  testes, 
for  example,  and  patency  of  the  tunica  vaginalis  ;  defective  development  of 
the  diaphragm ;  or  separation  of  the  recti  from  each  other  in  the  linea 
alba.  ! 

In  other  cases  there  are  acquired  defects  :  the  muscles  have  been  torn ! 
or  bruised;  the  fascite  divided  in  operations;  inflammation  has  caused | 
softening  and  yielding  of  the  wall ;  there  has  been  repeated  distension  as  in 
pregnancy  or  ascites  ;  or  sudden  emaciation  has  led  to  absorption  of  tbe| 
fat  from  over  the  crural  rinsr.  I 

The  length  of  the  mesentery  is  of  some  assistance.  In  infancy  it  mea-: 
sures  one-fifth  of  the  body  (taking  it  from  the  root  to  the  convex  border  of 
the  intestine),  at  puberty  one-eighth,  and  in  adult  hfe  one-ninth ;  and  its;, 
root  lies  much  lower  on  the  right  side  than  on  the  left,  which  accounts  ui! 
part  for  the  greater  frequency  of  the  congenital  variety  upon  that  side.  But| 
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probably  it  is  never  too  short  to  allow  a  hernia  to  descend.  Instances  are 
recorded  in  which  a  piece  of  intestine,  which  normally  could  not  touch  the 
internal  ring,  has  been  forced  into  it  by  accidental  pressure. 

The  general  laxity  of  the  pelvic  peritoneum  during  child-bearing  may 
account  m  some  measure  for  the  frequency  of  femoral  hernia  at  that  time 
of  hfe  :  and  there  is  no  doubt  that  the  descent  of  a  hernia  for  the  first  time 
is  greatly  favoured  by  diarrhcea  and  other  disorders  which  might  reasonably 
be  imagined  to  cause  relaxation  of  the  mesentery. 

Prola-psc  of  the  'mesentery  is  very  important.  It  rarely  occurs  before  latf 
adult  life  and  is  always  associated  with  a  peculiar  and  easily  recognised 
bulging  of  the  lower  part  of  the  abdomen.  The  epigastric  region  is  flat  and 
hollow  :  below  there  is  a  great  projection,  not  only  in  the  middle  line,  but  at 
the  sides,  forming  a  sort  of  triple  bulging,  due  to  the  yielding  of  the  muscles 
at  their  weakest  part.  This  always  means  that  the  root  of  the  mesentery  has 
glided  down,  possibly  owing  to  the  degeneration  of  the  suspensory  muscle 
and  ligament  at  the  end  of  the  duodenum,  and  that  any  measure  for  radical 
cure  that  aims  at  merely  strengthening  the  abdominal  wall  must  fail.  Verj 
often  in  these  cases  prolapse  of  the  kidneys  and  of  other  viscera  occurs  at  the 
same  time. 

Hernia,  there  is  no  doubt,  is  hereditary,  or  rather  the  conditions  that  pre- 
dispose to  it.  Men  are  more  liable  to  it,  especially  the  inguinal  forms,  than 
women  ;  on  the  other  hand,  the  femoral  and  umbilical  are  more  common  in 
the  latter.  Owhrg  to  the  frequency  of  the  congenital  inguinal  variety,  hernia, 
is  met  with  very  often  during  the  first  year  of  life  ;  and  at  this  time  it  is 
more  common  on  the  right  side  than  on  the  left.  Then  the  number  falls 
off  rapidly  and  continues  to  diminish  until  after  puberty.  From  that  time  it 
grows  larger,  until  it  has  been  said  that  one  in  four  of  those  over  sixty  years 
of  age  suffer  from  it.  Prolapse  of  the  mesentery,  as  years  advance,  tends  to 
equalise  the  frequency  on  the  two  sides,  so  that  at  five  and  forty  left  hernia 
is  as  common  as  right,  and  a  little  later  double  hernia,  more  common  tlian 
either  alone. 

Anatomy 

A  hernia  is  generally  enclosed  in  a  sac  continuous  with  the  peritoneum, 
land  surrounded  by  prolongations  of  the  various  layers  that  form  the  wall  of 
|the  abdomen. 

1.  The  sac— Except  in  cases  of  rupture  of  the  wall  of  the  abdomen, 
tiernia  of  the  bladder,  and  sometimes  of  the  colon,  a  peritoneal  sac  is  always 
present.    In  congenital  inguinal  hernia  it  exists  already  :  the  hernia  descends 
into  the  open  vaginal  process  of  peritoneum  in  front  of  the  spermatic  cord. 
In  all  others  it  is  formed  gradually  by  the  pressure  of  the  viscera  upon  the 
Inner  surface.    At  first  there  is  a  simple  depression  with  a  wide  orifice  : 
[hen,  as  the  protrusion  extends  farther  and  reaches  more  yielding  structures, 
lie  peritoneum  becomes  stretched  and  displaced  until  it  forms  a  globular 
lac  communicating  with  the  normal  cavity  by  a  narrow  neck.    In  this  stage 
lie  lining  is  still  unaltered,  merely  thrown  into  folds  at  the  neclc  owing  to 
lie  shape  of  the  parts,  and  the  contents  can  only  be  strangulated  by  the 
fcntraction  of  the  structures  that  lie  around.    Later,  the  neck  becomes 
lickened,  hardened,  and  condensed  :  the  folds  grow  together  and  fuse  with 
|e  fibrous  structures  outside  until  they  form  a  ring  of  dense  cicatricial 
psue;  and  this  keeps  on  contracting,  until  sometimes,  if  the  hernia  is 
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prevented  from  descending,  it  closes  completely.  Not  mifrequently,  however, 
before  this  stage  is  reached,  while  there  is  still  a  small  apertm'e  in  the  centre 
of  a  dense  fibrous  ring,  a  knuckle  of  intestine  is  squeezed  down  through  it, 
and  is  so  tightly  held  that  the  circulation  in  it  is  stopped  :  in  other  words  it  is 
strangulated. 

Sometimes  more  than  one  constriction  is  present.  The  original  neck 
may  have  been  pushed  down  by  a  fresh  protrusion,  and  a  second  neck  formed 
above  it ;  or  the  sac  may  have  been  constricted  at  the  same  time  in  two 
IDlaces,  at  the  internal  and  the  external  rings  for  example ;  or,  in  the  con- 
genital variety,  a  constriction  may  make  its  appearance  in  the  tunica  vaginalis 
on  a  level  mth  the  upper  part  of  the  testicle,  so  that  the  cavity  assumes  the 
shape  of  an  hour-glass ;  and  anyone  of  these  may  be  the  seat  of  strangu- 
lation. 

Diverticula  also  are  sometimes  found,  especially  in  the  congenital  form, 
and  not  uiifrequently  they  are  very  large,  extending  upwards  in  the  front 


'Fid.  351. — Oblique  inguinal  hernia.    Bubono-  Fig.  352.— Direct  inguinal  hernia, 

oele   on  right  side,  but  passing  tlipoagh 
external  ring  on  left. 

wall  of  the  abdomen  between  the  muscles,  or  behind  them  in  front  of  the 
fascia.  These  intraparietal  sacs  are  of  great  importance,  for  if  a  hernia 
descends  it  may  easily  be  returned  into  the  diverticulum  instead  of  the 
■abdomen,  leaving  the  strangulation,  if  one  is  present,  unrelieved. 

Hydrocele  of  the  sac  is  a  very  rare  condition.  Several  pints  of  fluid  may 
collect  in  it  when  the  orifice  is  temporarily  obstructed  by  a  hernia  ;  but  the 
term  hydrocele  should  be  reserved  for  those  cases  in  which  fluid  accumulates 
after  the^'neck  of  the  sac  has  been  completely  and  permanently  closed.  It 
has  been  met  with  in  femoral  and  in  inguinal  herni;p,  and  it  may  render  the 
-diagnosis  very  difficult. 

2.  The  contents. — With  the  exception  of  the  pancreas,  all  the  viscera  of 
the  abdomen  have  been  found  in  hernial  sacs  at  one  time  or  another ;  the 
most  common  is  the  ileum,  especially  the  last  few  feet,  and  then  the  omen- 
tum. The  cfficum  and  colon,  which  come  next,  are  much  more  rare,  and  the 
others  are  only  met  Avith  in  congenital  malformations. 

When  the  protrusion  consists  of  intestine  it  is  called  an  enterocele ;  when 
omentum,  epiplocele  ;  if  both  are  together,  cntero-epiplocele.  In  this  case 
the  intestine  nearly  always  hes  behind  the  omentum,  concealed  by  it ;  in 
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some  rare  instances,  however,  it  is  in  the  middle,  in  a  kind  of  inner  sac. 
C'ystocele,  gastrocele,  and  other  similar  terms,  are  occasionally  used. 

3.  The  structures  that  cover  a  small  hernia  are  but  little  changed  ;  they 
merely  stretch  and  yield,  and  the  sac  can  still  be  easily  reduced.  As  the 
size  increases,  however,  this  becomes  different.  The  subserous  fat  wastes 
and  grows  fibrous ;  the  sac  becomes  adherent ;  it  is  thickened  in  some  places 
from  the  irritation  of  the  truss,  and  thinned  in  others  ;  the  coverings  become 
matted  together,  so  that  their  structure  can  no  longer  be  distinguished ;  and 
at  length  the  parts  around  are  hopelessly  distorted  from  the  continued 
traction,  so  that,  for  example,  the  internal  inguinal  ring  is  dragged  opposite 
the  external. 

Symptoms. — A  hernia  often  causes  griping  and  colicky  pains  in  the 
abdomen,  probably  from  the  way  in  which  it  drags  on  the  mesentery  and 
impedes  peristalsis  ;  while  dyspepsia  and  a  feeling  of  discomfort  on  exertion 
and  after  meals  are  nearly  always  present ;  but  in  many  cases  either  this  is 
not  noticed  or  is  put  down  to  other  causes.  The  character  of  the  swelling 
depends  upon  its  contents.  When  the  main  bulk  consists  of  intestine 
the  surface  is  uniform  and  elastic  ;  a  distinct  impulse  can  be  felt  when 
the  patient  coughs  or  strains ;  and  if  it  is  of  any  size  and  the  walls  are 
not  too  tense,  it  is  resonant  on  percussion.  Omentum,  on  the  other 
hand,  feels  hard  and  doughy  ;  the  surface  is  uneven,  and  though  there  is  a 
certain  degree  of  impulse  in  most  cases  communicated  from  the  abdomen, 
the  swelling  does  not  become  tense  and  expand  in  all  directions  in  the  same 
way  as  intestine.  The  method  of  reduction,  too,  is  different  ;  intestine  slips 
back  suddenly,  often  with  a  peculiar  gurgling,  and  the  patient  experiences  at 
once  a  feeling  of  relief ;  omentum  disappears 
more  gradually,  and  if  both  are  down  together,  M 
is  almost  always  the  last  to  go.  'i\V' 

The  sac  can  only  be  reduced  in  the  early     jf  " 
stage  of  a  hernia,  before  it  has  acquired  a 
definite  shape  and  contracted  adhesions  to 
the  surrounding  structures. 

Treatment. — A  hernia  must  be  prevented 
from  descending,  either  by  means  of  a  suitable 
contrivance  (a  truss  or  belt),  or  by  closing 
the  aperture  through  which  it  has  escaped.         Fk;.  353.— Femoral  hemla. 
The  former  is  only  palliative,  although,  if  it 

is  adopted  sufficiently  early  in  children,  and  carried  out  with  prop;T  care,  a 
permanent  cure  may  generally  be  looked  forward  to  ;  the  latter  is  known  as 
the  radical  cure,  and  aims  at  allowing  the  patient  to  dispense  with  a  truss 
altogether. 

1.  Trusses.— A  truss  consists  of  a  pad  or  cushion  attached  to  a  metal 
spring  surrounding  the  body,  so  arranged  with  straps  that  its  position 
remains  unaltered  in  the  most  varied  movements.  Inelastic  trusses,  made  ot 
a  leather  band  (as  the  Moc-Main  truss)  instead  of  a  spring,  are  of  use 
in  large  irreducible  hernife,  but  cannot  be  relied  upon  for  ordinary  work  ; 
they  fail  to  exert  sufficient  pressure  when  the  patient  is  stooping,  the  position 
of  all  others  in  which  the  hernia  most  easily  descends. 

The  pad  is  generally  made  of  cork,  covered  with  flannel,  linen,  and  wash- 
leather  ;  but  rubber,  water,  and  air  cushions  may  be  used  where  pressure  is 
painful  or  the  surface  irregular.    For  an  oblique  inguinal  hernia  it  should 


1014    DISEASES  AND  INJUKIES  OF  SPECIAL  STRUCTURES 


be  pear-sliaped,  about  three  incbes  long,  two  inches  at  its  broadest  part,  and 
three-quarters  of  an  inch  in  thickness  ;  the  outer  surface  is  flat,  and  has  two 

studs  upon  it  for  the  attachment 
of  the  straps  ;  the  inner  is  slightly 
convex,  looking  upwards  as  well  as 
backwards,  especially  when  the 
abdomen  is  protuberant,  and  lies 
upon  the  internal  ring  and  the 
inguinal  canal, not  touching,  though 
it  may  come  quite  close  to,  the 
pubic  spine.  If  the  hernia  is  con- 
genital, the  pad  should  be  prolonged 
downwards  between  the  scrotum 
and  the  thigh,  tapering  off  gradually 
rat-tail  truss) ;  and  if  it  is  direct,  or  if  it  is  an  old  oblique  one  with  the  rings 
■dragged  nearly  opposite  each  other,  a  cross-bar  may  be  added  over  the  upper 
border  of  the  pubic  symphysis,  so  that  the  pubic  spine  lies,  as  it  were,  in  a 
recess.  In  these  cases,  however,  it  is  usually  advisable  for  the  patient  to 
wear  a  double  truss  ;  very  often,  especially  in  the  direct  form,  there  is  a 
certain  amount  of  weakness  on  the  other  side  as  well ;  the  inconvenience  of 
a  double  truss  is  no  greater  than  that  of  a  single  one  ;  and  if  the  two  pads 
are  held  together  by  a  strap  or  cross-bar  over  the  pubes,  the  security  is  very 
much  greater. 

Wood's  pads  are  based  on  a  different  principle ;  they  are  made  of  box- 
wood, ivory,  ebonite,  or  some  other  firm  non-absorbent  material,  and  they 
are  shaped  so  that  the  pressure  falls,  not  upon  the  opening,  but  all  round  it. 


Fig.  354. — Cole's  truss  for  inouiual  liernia. 


Fig.  3.55. — Single  circular  spring  truss  for  scrotal  hernia. 


The  pad  for  an  obhque  inguinal  hernia,  for  example,  is  cut  hke  a  horse-shoe, 
with  one  side  (that  which  covers  the  inner  pillar)  longer  than  the  other ;  the 
spring  is  fixed  to  the  geometric  centre ;  the  spermatic  cord  and  the  pubic 
spme  fit  themselves  into  the  interval  between  the  sides  of  the  shoe  ;  and  the 
rupture  is  prevented  from  descending  by  the  tension  across  the  opening ; 
that  for  a  direct  hernia  is  in  the  form  of  a  ring,  the  centre  of  which  cor- 
responds to  the  axis  of  the  hernial  opening.    In  either  case  the  tissues 
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project  upwards  in  the  centre,  where  there  is  no  pressure ;  and  this  &iid  the 
-double  bearing-  greatly  diminish  tlie  chance  of  slipping. 

For  a  femoral  hernia  the  pad  is  smaller,  bevelled  a  little  on  the  outer 
side  to  avoid  pressure  upon  the  femoral  vein,  and  above  so  that  it  may  fit 
well  up  under  Poupart's  ligament  and  brhig  the  walls  of  the  canal  together. 
If  an  operation  has  been  performed,  and  Gimbernat's  ligament  freely 
•divided,  this  is  not  enough  ;  in  such  cases  a  thigh-belt,  laced  up  around  the 
upper  part  of  limb,  with 
a  triangular  pad  over 
the  saphenous  opening 
andfilling  up  the  greater 
part  of  Scarpa's  tri- 
angle, is  required,  and 
even  this  will  only  pre- 
vent the  hernia  in- 
•creasing  in  size. 

Umbilical  herni;i3 
■are  best  kept  in  place 
by  a  sliallow  concave 
plate,  which  at  the  same 
time  supports  the  lower  part  of  the  abdomen.  Nipple- shaped  projections 
only  make  the  opening  larger.  Pads  with  spiral  springs  are  very  comfortable, 
but  cannot  be  relied  on  where  strength  is  required,  as  they  are  apt  to  yield 
if  the  strain  is  severe. 

The  pad  in  most  cases  is  rigidly  attached  to  the  spring  ;  but  in  some,  as 
in  Salmon  and  Ody's,  there  is  a  ball-and-socket  joint,  and  in  others  it  can 
be  shifted  upwards  or  downwards  and  fastened  in  any  position.  The  spring 
IJasses  round  the  rim  of  the  pelvis,  fitting  closely  to  the  figure,  just  below 
the  iliac  spines,  and  above  the  glutaai.  If  the  truss  is  a  single  one  the  free 
end  is  beaten  out  flat,  and  shaped  so  as  to  cling  round  the  opposite  hip.  Its 
strength  is  regulated  by  the  muscular  condition  of  the  patient  and  the  size 
•of  the  rupture,  and  it  should  always  exert  slight  pressure,  even  when  the 
'body  is  at  rest.  Where  the  employment  necessitates  great  exertion,  it  may 
he  advisable  to  have  two  trusses  of  different  strength.  The  under  strap, 
which  prevents  riding  up,  should  always  be  fastened  to  the  lower  stud,  and 
in  the  erect  position  should  be  moderately  tight. 

Measnrcvicnts. — In  young  adults  with  a  flat  abdomen  it  is  sufficient  to 
give  the  measurement  from  the  pubic  symphysis  to  the  anterior  superior 
spine,  and  from  this  round  the  back  to  tiie  opposite  one  ;  but  in  all  other 
cases  the  exact  line  of  the  truss  should  be  followed,  from  the  ring  to  the 
spine  of  the  ilium,  from  this  to  the  opposite  one,  and  then  back  to  the  ring 
again ;  and  when  there  is  any  peculiarity  of  structure,  such  as  an  oblique 
pelvis  or  pendulous  abdomen,  this  should  be  mentioned,  and  the  direction  in 
which  the  pad  is  to  press  carefully  noted.-  The  vertical  distance  of  the 
internal  ring,  from  a  line  joining  the  two  anterior  superior  spines,  is  often 
useful.  In  addition,  full  particulars  must  be  given  as  to  the  size  and  nature 
of  the  hernia,  the  side  on  which  it  is  situated,  the  muscular  condition  and 
the  employment  of  the  patient,  and  the  age  and  sex. 

To  test  the  truss  the  patient  should  be  seated  on  the  edge  of  a  chair,  with 
the  knees  separated  so  that  the  structures  around  the  rings  are  relaxed,  and 
•directed  to  strain  downwards.    If  the  rupture  does  not  escape,  the  pad  fits 
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the  opening  and  tlie  spring  is  sufficiently  strono-.  Too  strong  a  one  is  injurious^ 
as  its  pressure  tends  to  cause  absorption  of  the  tissues  beneath.  For  the 
first  week  the  truss  is  generally  exceedingly  uncomfortable,  but  it  must  be 
worn  all  day,  and,  in  some  instances,  at  night  as  well,  though  a  lighter  one 
is  sufficient  then.  In  any  case  it  should  be  adjusted  of  a  morning  while  the 
patient  is  still  lying  down,  care  being  taken  that  the  hernia  is  completely 
reduced.  If  the  skin  becomes  tender,  it  may  be  bathed  with  eau-de-Cologne, 
and  dusted  with  violet-powder.  Waterproof  trusses,  covered  with  india- 
rubber,  are  required  for  bathing. 

Innumerable  modifications  have  been  devised  for  special  hernife.  Salmon 
and  Ody's  truss  answers  exceedingly  well  for  some  kinds  of  umbilical  and 
direct  inguinal  hernia,  and  for  cases  in  which  a  clinging  truss  is  irksome. 
It  consists  of  a  semi- circular  spring  with  a  broad  flat  plate  on  the  sacrum, 
and  a  movable  pad  over  the  protrusion  ;  and  it  should  be  adjusted  around  the 
opposite  side  of  the  trunk.  Pads  filled  with  sand,  or  moulded  on  the  spot 
itself,  are  often  of  use  if  the  skin  is  tender  and  a  water-pad  is  not  available. 
Irreducible  hernia  may  be  enclosed  in  a  hinge-cup,  made  of  a  rim-plate 
covered  with  leather,  or  supported  in  a  laced  bag  truss,  in  the  hope  that  the 
size  may  be  diminished  by  the  continued  pressure.  Belts  may  be  required 
for  umbilical  or  ventral  protrusions.  A  skein  of  Berlin  wool  may  be  used 
for  the  congenital  hernia  of  children,  as  described  by  Coates,  of  Salisbury.  It 
consists  of  about  twenty  threads  tied  together  at  intervals  to  prevent  their 
separating,  with  the  loop-end  of  the  skein  placed  over  the  abdominal  ring, 
the  other  end  is  carried  across  the  pubes  round  the  opposite  side  behind  the 
body,  and  brought  down  in  the  fold  of  the  groin  to  pass  through  the  loop  ;  it 
is  then  taken  between  the  thigh  and  the  scrotum  under  the  limb,  and  brought 
up  behind  it  to  be  fastened  to  the  horizontal  portion.  The  loop,  with  the 
skein  passing  through  it,  forms  a  pad  resting  on  the  inguinal  canal ;  the  wool 
is  sufficiently  elastic  to  exert  reasonable  pressure,  and  cannot  gall  the  skin- 
Moreover,  it  can  be  renewed  as  crften  as  required,  and  when  it  is  thought  that 
the  truss  may  be  left  off  the  strength  can  be  gradually  reduced  by  diminishing 
the  number  of  strands. 

Irreducible  Hebnia 

A  hernia  is  irreducible  when,  without  the  circulation  or  the  passage  of 
ffeces  being  impaired,  it  cannot  be  returned  into  the  abdomen. 

In  a  few  cases  this  is  due  to  changes  in  the  tissues  around,  or  in  the 
sac  ;  nearly  always  it  is  the  result  of  the  condition  of  the  rupture  itself. 
The  size  may  be  the  obstacle,  as  in  large  neglected  scrotal  or  umbilical 
hernife.  The  shape  may  prevent  it,  especially  if  it  consists  of  omentum  ;  this 
assumes  the  form  of  an  inverted  mushroom,  tough  and  fibrous  at  the  neck, 
wide  and  expanded  in  the  body  of  the  sac.  Much  fluid  renders  it  difficult, 
owing  to  the  way  in  which  it  protects  the  intestine  from  manipulation  ;  but 
this  is  usually  only  temporary  and  can  be  easily  cured  by  tapping.  Adhesions 
are  exceedingly  common  and  are  much  more  serious.  They  may  form 
between  the  sac  and  its  contents  or  between  the  structures  inside,  so  that 
they  cannot  change  their  relative  position.  Finally,  in  some  cases  it  is  due  to. 
anatomical  peculiarities,  such  as  the  absence  of  a  peritoneal  covering,  as  in 
hernia  of  the  bladder. 

Irreducible  hernine,  if  left  to  themselves,  tend  to  increase  in  size  until 
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almost  the  whole  of  the  intestines  may  find  their  way  into  the  sac.  Even 
when  they  are  small  they  cause  extreme  discomfort  ;  dyspepsia,  dragging 
pains,  and  colic  are  of  frequent  occurrence,  especially  after  food,  from  inter- 
ference with  the  movement  of  the  stomach  ;  when  large  they  become  a 
serious  source  of  danger.  Constipation  may  lead  to  the  accumulation  of 
fseces,  and  this  to  obstruction  ;  strangulation  may  occur,  either  gradually  as 
in  consequence  of  obstruction,  or  suddenly  from  the  descent  of  a  fresh 
portion.  This  is  especially  frequent  in  the  femoral  epiplocele  of  women  ;  irre- 
ducible omentum  is  in  them  of  common  occurrence,  and  from  its  giving  rise 
to  no  serious  symptoms,  often  receives  no  attention  ;  but  the  band  running 
down  from  the  stomach  to  the  crural  ring  acts  as  an  inclined  plane,  which, 
as  the  intestines  sweep  round  the  peritoneal  cavity,  guides  them  infallibly 
into  the  orifice.  Besides  this,  an  irreducible  hernia  is  constantly  liable  to 
become  inflamed,  as,  owing  to  its  size,  it  is  very  much  exposed  to  injury  ; 
and  even  rupture  of  the  intestines  or  of  the  sac  may  occur  from  accidental 
violence. 

Treatment. — This  must  be  guided  by  the  age  and  condition  of  the  patient 
and  the  size  and  nature  of  the  rupture.  ' 

Where  the  patient  is  old  and  feeble,  not  likely  to  undertake  vigorous  work, 
the  hernia  should  be  enclosed  in  a  bag-truss,  laced  up  on  one  or  both  sides, 
or  in  a  cup  made  of  soft  leather  supported  by  a  metal  rim.  Sometimes,  as  sug- 
gested by  Bryant  (fig.  B57),  the  pad  may  be  made  of  metal  moulded  on  a  cast 
taken  from  the  hernia  when  it  is  at  its  smallest.  In  this  way  the  rupture 
can  always  be  prevented  from  increasing,  and  sometimes  can  be  materially 
reduced  in  size. 

In  younger  people,  if  the  rupture  consists  of  omentum  only,  an  attempt 
may  be  made  to  reduce  the  size  by  procuring  absorption  of  the  fat.  The 
patient  should  be  confined  to  bed,  on  diet  consisting  very  largely  of  lean 
meat ;  an  ice-bag  should  be  placed  upon  the  swelling,  and  small  doses  of 
iodide  of  potash  given.  Sometimes  under  these  conditions  the  size  is  so 
much  reduced  in  the  course  of  ten  days  or 
a  fortnight  that  taxis  succeeds  under  an 
anassthetic  ;  but  the  smallest  adhesions  are 
sufficient  to  prevent  it.  If  this  fails  a  truss 
may  be  fitted  over  it,  but  if  there  is  much 
inconvenience  either  from  this  or  from 
gastric  trouble  ;  or  if  the  patient  is,  as  most 
of  them  are  in  the  lower  classes  of  life,  too 
careless  to  be  trusted  ;  or  if  they  are  likely 
to  be  placed  in  circumstances  in  which  they 
could  not  at  once  obtain  advice,  it  becomes 
questionable  whether  an  operation  should 
not  be  undertaken. 

Great  difficulty  is  experienced  sometimes 
with  sailors,  who  have  allowed  an  enterocele 
to  attain  an  enormous  size,  and  perhaps 
become  extensively  adherent  before  applying  for 
however,  an  operation  should  never  be  lightly  undertaken  ;  it  usually  mvolves 
prolonged  dissection,  and  it  mav  be  found  after  all  impossible  to  complete  it.. 
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Obstbucted  Hernia 

A  hernia  is  obstructed  or  incarcerated  when,  without  the  circulation  being 
tiffected,  the  passage  of  the  feces  is  arrested,  either  from  accumulation  in  the 
interior  or  from  the  impaction  of  scybala.  This  can  only  happen  with  large 
hernifE  and  probably  only  with  those  that  contain  some  portion  of  the  colon ; 
the  contents  of  the  small  intestine  are  too  liquid. 

The  most  typical  example  occurs  in  the  neglected  umbilical  hernife 
which  are  so  common  after  middle  life  in  women  who  have  had  large 
families.  A  large  pendulous  mass  hangs  down  over  the  edge  of  the  umbili- 
cus, sometimes  tympanitic,  but  more  often  hard  and  uneven ;  generally 
speaking,  it  is  not  very  tender,  though  it  is  often  the  seat  of  a  griping  pain, 
and  the  coils  of  intestine  can  be  felt  and  even  seen  working  in  it.  Con- 
stipation is  complete  unless  the  sigmoid  flexure  and  the  rectum  contain 
fjBces  ;  the  tongue  is  thickly  furred  and  inclined  to  be  dry ;  the  appetite  is 
lost ;  nausea  is  common,  though  the  patient  seldom  is  actually  sick ;  and 
although  there  is  great  discomfort,  and  perhaps  painful  colicky  spasm  in  the 
abdomen,  there  is  an  entire  absence  of  the  depression  characteristic  of 
strangulation.  The  danger  is  that  the  veins  may  become  compressed,  and 
the  return  of  blood  impeded,  until  the  congestion  passes  into  strangulation. 
I  have  known  a  patient  suffer  from  an  obstructed  umbilical  hernia  on  four 
occasions,  at  intervals  of  a  few  months  ;  the  last  time  the  movements  of  the 
intestine  in  the  sac  suddenly  ceased,  and  the  patient  began  to  sink  ;  strangula- 
tion had  set  in. 

Treatment. — Position  in  these  cases  is  most  important ;  so  long  as  the 
hernia  hangs  down  it  is  hard,  tense,  and  often  cedematous  at  the  lowest 
part ;  when  it  is  raised  over  the  orifice  from  which  it  has  escaped  it  becomes 
soft  and  flaccid.  This  should  be  assisted  by  warmth  and  kneading  day  after 
day,  so  as  to  empty  part  of  the  bowel ;  the  colon  should  be  thoroughly  eva- 
cuated with  enemata ;  the  diet  small  in  quantity  but  fairly  nutritious ;  and 
■opium  only  given  if  there  is  severe  pain  ;  afterwards  the  bowels  must  be 
Jcept  relaxed  until  the  size  of  the  hernia  is  reduced  again. 

InpL-AMED  Hernia 

Irreducible  herniie,  especially  those  containing  omentum,  may  become 
inflamed  from  the  pressure  of  an  ill-fitting  truss,  from  taxis,  or  other  forms  j; 
■of  injury  ;  much  more  rarely  from  the  impaction  of  faeces,  or  as  a  result  of  ;; 
enteritis.    In  most  cases  the  sac  is  empty,  but  the  walls  are  thickened  and  ! 
:Softened  ;  the  endothelium  disappears ;  in  its  place  there  is  a  roughened  i, 
surface  coated  with  lymph ;  and  all  the  contents  are  congested,  swollen,  i. 
and  (Edematous.    Sometimes  the  sac  is  filled  with  a  turbid  fluid.    Sup- 1 
puration,  fortunately,  is  rare  (unless  the  bowel  is  strangulated);  nearly! 
always  the  inflammation  subsides,  and  the  lymph  becomes  absorbed,  leaving  ' 
•a  few  adhesions  between  the  structures  inside. 

The  skin  over  the  sac  is  reddened,  cedematous,  and  adherent  to  the  fascia  , 
beneath  ;  the  pain  is  very  severe,  with  marked  tenderness  on  pressure;  and. 
the  sac  feels  swollen  and  tense,  but  there  is  still  an  impulse  on  coughing,' 
and  sometimes,  in  a  large  hernia,  the  finger  can  be  passed  along  the  pedicle  | 
for  some  distance.    The  patient  is  ill  and  feverish,  with  nausea  and  abdo-j 
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aninal  tenderness,  especially  in  the  region  of  the  sac  ;  l)ut  there  's  no 
collapse  ;  the  face  is  not  anxious  or  the  tongue  dry  ;  and  the  pulse  has  not 
the  small  wiry  character  characteristic  of  strangulation. 

The  treatment  is  the  same  as  in  local  peritonitis  :  the  patient  must  be 
placed  in  bed  and  kept  on  milk  diet ;  small  doses  of  opium  may  be  given 
■every  few  hours  at  first,  then  at  longer  intervals.  An  ice-bag  should  be 
placed  over  the  swelling,  until  the  temperature  is  reduced,  but  in  old  people 
it  should  not  be  kept  on  longer  than  this.  Afterwards  the  bowels  must  be 
•carefully  regulated  and  the  hernia  protected  fvom  further  injury. 

Strangulated  Heeni.v 

A  hernia  is  strangulated  when  it  is  so  tightly  constricted  that  the  cir- 
culation is  stopped.  The  whole  circumference  of  the  gut  may  be  caught ;  or 
only  one  side  of  a  loop,  as  in  Littre's  hernia,  so  that  the  channel  is  not 
completely  closed :  or  the  intestine  itself  may  be  free,  and  the  omentum 
only  involved  ;  the  symptoms  are  essentially  the  same,  though  they  differ  in 
intensity. 

Causes. — Strangulation  may  occur  during  perfect  health,  suddenly  and 
"without  warning ;  in  many  instances,  however,  there  is  a  history  of  some 
previous  intestinal  trouble,  dyspepsia,  diarrhu'a,  or  colic  ;  and  it  is  possible 
that  this  increases  the  liability,  either  from  the  general  malaise  and  want 
'of  tone  in  the  abdominal  muscles,  or  from  the  relaxed  state  of  the 
mesentery. 

The  immediate  cause  is  nearly  always  a  sudden  efi'ort,  lifting  a  heavy 
"vveight,  for  example,  or  straining  at  stool  with  the  thighs  in  such  a  position 
that  the  abdominal  rings  are  relaxed  and  unprotected  ;  but  strangulation 
may  be  gradual,  and  it  has  been  known  to  occur  during  sleep.  Where  there 
is  a  congenital  sac,  the  hernia  may  be  strangulated  the  first  time  it  descends, 
and  then,  especially  if  the  patient  is  a  young  adult,  the  effect  is  very  charac- 
teristic :  a  loop  of  intestine  is  suddenly  squeezed  through  a  narrow  channel 
into  a  wider  space  beyond,  and  the  circulation  is  stopped  at  once.    The  same 
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Fig.  358.— An  unstrangulntea  hernia.  Fig.  o5"J.-A  strangulated  hernia. 

thing  happens  if  the  sac  is  an  old  one  and  the  hernia  has  not  descended  for 
some  considerable  time,  and  very  often  these  cases  are  the  worst,  from  the 
myielding  nature  of  the  tissues  at  the  neck.  When  there  is  an  irreducible 
lernia  already,  especially  if  it  consists  of  omentum,  and  a  fresh  loop  is 
squeezed  down  behind  it,  the  constriction  is  rarely  tight  enough  to  cut  off 
ihe  circulation  at  once  ;  the  veins  only  are  compressed,  and  blood  continues 


1020    DISEASES  AND  INJUEIES  OF  SPECIAL  STRUCTURES 


to  enter  until  the  walls  of  the  intestine  become  black  and  almost  soM 
from  the  amount  they  contain.  The  same  occurs  when  a  hernia  that  is 
already  obstructed  becomes  strangulated,  only  the  onset  is  then  even  more 
gradual. 

In  recent  hernia,  in  which  the  sac  has  as  yet  no  existence  of  its  own,  but  is- 
merely  a  temporary  depression  of  the  peritoneum,  the  constriction  is  necessarily 
caused  by  the  tissues  outside  it.  In  older  cases  it  may  be  the  same,  but  more- 
often  the  hernia  is  caught  by  the  neck  of  the  sac,  which  has  become  hard  and 
unyielding.  In  rare  instances  the  intestine  is  strangulated  by  bands  inside- 
the  sac  passing  across  from  one  wall  to  the  other,  or  by  its  slipping  through 
an  accidental  opening  in  a  piece  of  unreduced  omentum. 

Whether  the  strangulation  is  rapid  or  slow,  the  effect  is  always  the  same  ;: 
the  only  difference  is  in  the  length  of  time  and  the  amount  of  congestion. 

Pathological  appearances. — The  intestine  may  be  free,  or  adherent  to 
the  body  or  the  neck  of  the  sac.  Its  colour  may  be  but  slightly  changed ; 
generally  it  is  redder  than  natural,  with  distended  veins,  and  sometimes  it  is 
piu'ple  and  almost  black,  with  blood  extravasated  between  its  layers.  In  the- 
early  stages  its  walls  are  firm  and  dense,  thicker  than  natural  and  rigid  from^ 
the  congestion.  Later,  as  its  vitality  begins  to  fail,  the  surface  becomes  dull 
and  loses  its  polish  ;  it  may  even  look  granular  or  be  coated  over  with  lymph ; 
later  still  the  walls  become  soft  and  flaccid,  yielding  to  the  least  pressure,  the 
colour  changes  to  an  ashy  grey  or  green,  and  gangrene  sets  in.  Sometimes 


Fig.  360. — Extreme  venous  congestion  and  interstitial  lisemorrhage,  the  effects  of 
severe  strangulation  of  the  bowel. 

the  sloughing  commences  in  the  loop  ;  more  often,  especially  when  the  edge 
of  the  constriction  is  sharp,  like  Gimbernat's  ligament,  the  mucous  membrane 
gives  way  first  in  a  line  corresponding  to  the  band,  and  the  ffeces  are  extra- 
vasated into  the  sac. 

If  the  strangulation  is  reheved  before  this,  a  deep  groove  may  be  foimd 
running  round  the  whole  or  part  of  the  bowel,  often  so  marked  that  traces  of 
it  are  present  for  weeks.  Above  the  strangulated  loop  the  intestine  is  dis- 
tended and  deeply  congested  ;  below  it  is  empty,  pale,  and  flaccid.  At  the 
rmg  itself  the  peritoneum  may  be  unaltered  if  the  hernia  is  recent  or  thick- 
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-enecl  and  opaque  if  it  has  descended  many  times.  If  tlie  intestine  is  inflamed 
it  is  usually  firmly  adherent  at  the  neck ;  unless  it  has  given  way  inside  the 
abdomen  above  the  stricture,  or  inflammation  has  been  caused  by  reducing 
some  of  the  contents  of  the  sac,  these  adhesions  protect  the  general  cavity  of 
the  peritoneum  so  thoroughly  that  anything  more  than  local  peritonitis  is 
exceptional. 

When  omentum  is  present  it  undergoes  similar  changes,  whether  it  has 
recently  descended  and  is  soft  and  delicate  in  structure,  or  is  old,  tough,  and 
fibrous.  The  blood-vessels  become  distended;  it  swells  up  and  becomes 
oedematous  ;  and  unless  the  constriction  is  relieved  it  grows  darker  and  darker 
imtil  it  forms  a  slate-coloured,  offensive,  and  putrid  mass. 

The  sac  nearly  always  contains  a  certain  amount  of  fluid,  which  varies 
according  to  the  condition  of  the  hernia  and  the  vigour  with  which  taxis  has 
been  applied.  When  quite  recent  it  is  bright  and  clear ;  as  the  congestion 
increases  it  becomes  blood-stained  from  the  giving  way  of  small  vessels, 
■especially  if  any  force  is  used  ;  and  occasionally  there  are  coagula.  Flalves 
■of  lymph  are  sometimes  present  as  well,  and  in  the  worst  cases,  when  gangrene 
has  set  in,  it  is  filled  with  pus  of  the  most  offensive  description  and  mixed 
with  gas.  Occasionally,  even  when  there  is  no  perforation,  there  is  a  dis- 
tinctly fffical  odour,  just  as  there  is  sometimes  in  abscesses  of  the  abdominal 
wall. 

A  peritoneal  sac  is  very  rarely  wanting,  but  in  the  case  of  the  colon  there 
may  be  only  a  partial  one.  Sometimes  it  is  so  thin  that  the  contents  can  be 
seen  through  it  without  difficulty  ;  in  old  cases,  especially  when  a  truss  has 
been  worn,  it  may  be  so  thick  that  layer  after  layer  of  fibrous  tissue  is  divided 
under  the  impression  that  each  is  the  last.  In  a  few  instances  portions  of 
the  subserous  fat  still  retain  their  connection  with  it,  so  that  it  has  a  deceptive 
resemblance  to  omentum.  In  recent  hernia  it  can  be  isolated  from  the 
structures  around  ;  in  old  ones,  however,  it  is  closely  incorporated  with  them, 
especially  at  the  neck. 

The  tissues  outside  the  sac  may  be  unaltered  ;  but  not  unfrequently  they 
are  bruised  or  inflamed  from  the  severity  of  the  taxis.  When  the  contents 
of  the  sac  are  gangrenous  and  suppuration  has  set  in,  the  appearances  are 
simply  those  of  an  abscess. 

Symptoms.— The  symptoms  of  strangulation  are  collapse,  vomiting,  and 
pain.  Where  the  patient  is  young  and  in  vigorous  health,  and  where  thi' 
strangulation  is  sudden  and  complete,  the  symptoms  begin  instantaneously 
and  with  great  severity  ;  where,  on  the  other  hand,  the  patient  is  feeble  and 
anemic,  or  where  there  is  already  a  large  epiplocele  protecting  the  intesthie 
from  too  great  pressure,  they  set  in  very  gradually,  and  some  hours  may  pass 
before  they  reach  their  full  intensity.  In  addition,  it  is  not  improbable  tluit 
the  part  of  the  intestine  involved  is  of  some  importance.  The  collapse  and 
the  vomiting  are  due,  entirely  at  first,  to  the  effect  of  the  strangulation  upon 
the  nerves,  especially  upon  the  great  plexuses. in  tlie  abdomen  ;  and  thon-h, 
perhaps,  to  a  less  extent,  this  is  true  of  the  pain  as  well.  It  is  not  impro- 
bable, as  Treves  has  pointed  out,  that  the  jejunum  with  its  muscular  walls, 
copious  blood-supply,  well-developed  nerve-plexuses,  and  vigorous  functional 
activity,  would  resent  an  mjury  more  ejiergetically  than  the  lower  ileum, 
where 'the  muscular  tissue  is  more  scanty,  the  blood-supply  less  free,  and  the 
hmctional  activity  less  pronounced. 

The  aspect  of  the  jmticnt  changes  almost  at  once     The  face  is  drawn 
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and  pinched,  the  cheeks  blanched,  the  lips  white,  the  eyes  sunken  and  sur- 
rounded by  dark  rings,  and  the  forehead  covered  with  perspiration ;  the- 
patient  looks  prematurely  old  and  the  expression  is  that  of  intense  distress. 
The  skin,  especially  on  the  extremities,  is  cold ;  the  temperature  is  sub- 
normal, and  the  pulse  small,  feeble,  and  compressible,  often  as  many  as- 
120  and  even  140  beats  in  the  minute.  The  tongue  at  first  is  white,  but  it 
soon  becomes  dry  and  brown  ;  there  is  intense  thirst,  and  the  amount  of 
urine  secreted  is  far  below  normal.  Like  the  other  signs  of  collapse,  this  is; 
due  to  the  disturbance  of  the  abdominal  nerve-plexuses,  and  is  acute  in  pro- 
portion to  the  extent  to  which  they  are  involved. 

Vomiting  may  come  on  at  the  moment  of  strangulation,  or  not  until  later. 
When  it  has  commenced  it  rarely  ceases,  its  character  gradually  changing  as- 
the  contents  of  the  stomach,  duodenum,  and  small  intestine  are  successively 
ejected.  At  first  it  may  consist  of  undigested  food ;  very  soon  it  becomes- 
bilious  in  character,  and,  after  three  or  four  days'  strangulation,  it  comes  up 
in  great  gushes,  a  dark  brown,  muddy  liquid,  intensely  offensive  in  odour,, 
sometimes  distinctly  faecal.  It  is  probable  that  the  peristaltic  action  of  the- 
intestine  is  reversed,  although  apparently  in  intestinal  obstruction,  when  the- 
proximal  part  of  the  intestine  is  thrown  into  violent  colic,  the  contents,  even 
of  the  ileum,  can  be  ejected  without. 

Pcvin  varies  considerably.  In  some  it  is  local  and  comes  on  at  the  moment 
of  descent,  caused  by  the  stretching  of  the  tissues  around  the  sac,  and  when 
the  strangulation  is  sudden  it  may  be  very  severe.  In  others  it  is  scarcely- 
noticed,  and  the  patient  may  be  almost  unaware  of  the  existence  of  the- 
rupture.  A  fixed  dragging  pain,  refen-ed  to  the  umbilicus,  is  nearly  always 
present,  probably  due  either  to  traction  on  the  mesentery  or  to  the  effect 
upon  the  great  nerve-plexuses.  Besides  these  there  are  usually  wandering- 
colicky  pains  all  over  the  abdomen,  caused  by  the  violent  and  irregular  move- 
ments of  the  bowels  above  the  strangulation,  and  made  worse  by  any  attempt 
at  taxis. 

Constipation  is  nearly  always  present,  caused  not  by  the  obstruction  but 
by  the  effect  upon  the  nerves,  for  even  when  the  sigmoid  flexure  is  full  the- 
bowels  are  rarely  opened  after  strangulation  has  set  in.  Exceptions  to  this, 
however,  sometimes  occur,  and  there  may  be  one  or  two  motions  when  the' 
lower  bowel  is  full. 

In  Littre's  hernia  the  interior  of  the  intestine  is  sometimes  closed  by  the- 
kinking  opposite  the  strangulation,  but  often  it  is  patent  all  the  way  through. 
Constipation,  however,  is  the  rule  in  this  as  well  as  in  the  other  forms,, 
although  in  a  few  cases  (three  out  of  fifty-three)  Treves  found  that  there  was 
diarrhoea,  and  in  several  of  the  others  the  bowels  responded  to  aperients. 

The  local  symptoms  are  generally  very  prominent,  but  occasionally  the 
patient  is  not  aware  of  the  existence  of  a  hernia,  although  it  may  have  been 
in  a  state  of  strangulation  for  forty-eight  hours.  Obturator  and  sciatic 
hernise  especially  are  so  small  and  so  deeply  placed  that  the  tumour  often 
cannot  be  made  out,  even  after  careful  examination.  If  the  hernia  is  an 
old  one,  that  has  been  down  many  times  already,  the  size  is  most  likely 
increased,  but  it  may  be  impossible  to  obtain  exact  information. 

Small  hernia;,  when  strangulated,  are  hard  and  tense,  or  doughy  if  they 
contain  omentum  ;  large  ones,  especially  those  that  are  irreducible,  are- 
often  fairly  soft,  as  the  strangulated  part  may  be  simply  a  loop  at  the  back 
covered  in  by  the  rest.    In  many  cases  the  tumour  is  dull  on  percussion, 
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although  it  contains  intestine,  partly  because  of  the  liquid  in  the  sac,  partly 
because  the  amount  of  air  is  so  small  and  the  walls  so  thick. 

Absence  of  iviptdse  on  coughing  or  straining  is  the  chief  local  feature  ; 
the  contents  of  the  sac  are  shut  off  from  the  abdomen,  and  nothing  more 
can  enter.  In  large  hernife  the  impulse  can  sometimes  be  felt  as  low  down 
as  the  neck  ;  there  it  ceases  abruptly.  The  skin  may  be  tender,  but,  as  a 
rule,  tins  is  not  marked  unless  the  sac  is  inflamed  or  taxis  has  been  too 
vigorous. 

As  the  case  progresses  and  gangrene  becomes  imminent,  the  constitutional 
symptoms  grow  more  distinct.  The  vomit  is  intensely  offensive,  or  dark, 
like  coffee-grounds,  and  it  comes  without  effort  in  great  gushes ;  there  is 
constant  and  painful  hiccough ;  the  pulse  becomes  intermittent ;  the 
abdomen  begins  to  swell  and  become  tympanitic  ;  it  is  not  very  painful  as 
yet,  but  the  whole  surface  is  tender  ;  the  mind  begins  to  wander ;  the  face 
becomes  more  haggard  ;  the  patient  tosses  restlessly  about,  growing  colder 
and  colder,  and  at  length  sinks  exhausted.  Occasioirally,  before  the  end,, 
the  local  pain  ceases  ;  the  tenseness  of  the  tumour  disappears  ;  and  it  slips 
up  almost  of  itself,  making  the  abdominal  symptoms  tenfold  worse.  More 
frequently  the  swelling  increases,  and  becomes  resonant  as  the  gases  of 
putrefaction  collect ;  the  skin  becomes  livid  and  fedematous,  and  at  length 
gives  way,  allowing  the  intensely  foetid  contents  to  escape  externally,  and 
leaving,  if  the  patient  survives,  either  a  ftecal  fistula  or  an  artificial  anus. 

It  very  commonly  happens,  especially  in  an  irreducible  femoral  epiplocele, 
that  after  the  sac  is  laid  open,  nothing  but  omentum  is  found,  although  the 
symptoms  of  strangulation  may  have  been  well  marked.  It  is  possible  that 
in  some  of  these  a  small  knuckle  of  intestine  has  been  strangulated  behind 
the  rest,  and  reduced  by  taxis  before  the  operation,  without  its  having  been 
noticed;  the  size  is  small,  and  it  may  be  quite  concealed  ;  but  there  is  no 
doubt  that  strangulated  omentum  can  give  rise  to  the  same  symptoms  as 
intestine,  though  less  marked  and  less  acute.  The  pain  is  not  so  severe  or 
the  vomiting  so  constant ;  constipation  is  less  complete  and  the  constitutional 
symptoms  are  milder.  The  local  distress  is  also  inconsiderable,  the  tumour 
feeling  harder,  and  permitting  manipulation  more  freely  than  when  it 
contains  intestine.  As  time  progresses,  however,  the  symptoms  become  as 
severe  as  in  other  foi-ms.  The  same  thing  has  been  known  when  only 
peritoneum  was  nivolved. 

The  time  that  elapses  before  gangrene  or  ulceration  of  the  mucous 
membrane  occurs  is  very  variable.  Erichsen  mentions  a  case  in  which  the 
vitality  was  destroyed  in  eight  hours  ;  in  other  instances  the  mtestine  may 
recover  even  after  five  or  six  days.  It  depends,  to  some  extent,  upon  the 
kind  and  size  of  the  hernia  and  tlie  tightness  of  the  constriction,  but  there 
is  no  doubt  that  a  great  deal  of  the  injury  inflicted  on  the  bowel  is  due  to 
ill-advised  and  violent  taxis. 

Symptoms  of  an  almost  identical  character  may  be  caused  by  other- 
conditions  of  the  bowel.  Internal  hernia  and  strangulation  by  bands  or 
through  apertures  are.  of  course,  really  the  same  ;  the  seat  of  strangulation 
differs,  and  that  is  all  ;  but  very  acute  symptoms  may  occur  in  volvulus, 
acute  intussusception,  stricture  and  impaction  of  faeces  or  gall-stones,  some- 
times with,  sometimes  without  previous  warning.  The  real  cause  of  the- 
symptoms  is  the  effect,  not  upon  the  blood-vessels  (though  this  forms  a  con- 
venient standard  to  judge  of  the  vitaUty  of  the  tissues),  but  upon  the  nerves- 
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of  tlie  peritoneal  covering  ;  and  this  is  borne  out  by  many  isolated  facts.  I 
liave  met  with  cases  of  external  hernia  in  which  all  the  symptoms  of  strangula- 
tion were  well  marked  without  the  bowel  being  either  very  tightly  gripped 
or  deeply  congested ;  and  the  same  thing  has  occurred  from  the  simple 
retention  of  the  bowel  in  a  colotomy  wound  (Davies-Colley),  and  from 
herniae  of  the  subperitoneal  fat  dragging  upon  the  peritoneum. 

The  diagnosis  of  strangulation. — Inflamed  and  obstructed  irreducible 
lierni«  are  occasionally  attended  by  symptoms  resembling  those  of  strangula- 
tion ;  there  is  constipation  with  pain,  and  perhaps  vomiting,  but  this  never 
attains  the  persistence  or  the  character  of  the  sickness  of  strangulation  ;  there 
is  no  collapse,  arid  an  impulse  on  coughing  can  always  be  detected. 

Acute  peritonitis  is  more  difficult ;  the  vomiting  may  be  persistent  and 
very  offensive,  the  patient  may  be  in  a  state  of  extreme  collapse  and  the 
bowels  absolutely  confined.  In  such  a  case  the  diagnosis  must  rest  chiefly 
upon  the  absence  of  relation  between  the  sac  and  the  peritonitis,  and  upon 
the  physical  character  of  the  hernia  itself. 

A  few  cases  are  recorded  in  which  the  vomiting  of  pregnancy  and  that 
which  sometimes  attends  the  late  descent  of  a  testis  have  been  mistaken 
for  that  of  strangulation.  In  all  cases  of  doubt  an  operation  should  be 
performed. 

Treatment. — The  strangulation  must  be  reheved  either  by  taxis  or  by 
■operation  with  the  least  possible  delay. 

1.  Taxis. — The  method  depends  upon  the  anatomy  of  the  part,  but  the 
principle  is  the  same  in  all.  The  structures  around  the  hernia  must  be  relaxed 
as  far  as  possible,  the  neck  of  the  sac  must  be  steadied  with  one  hand,  some- 
times, as  in  the  inguinal  variety,  pulling  it  slightly  down  so  as  to  straighten 
it  out,  and  then  the  gentlest  pressure  used,  squeezing  it  a  little  from  side 
to  side,  and  kneading  it  carefully  with  a  view  of  emptying  the  hernia  of  some 
of  its  contents,  or  of  returning  the  piece  of  intestine  that  came  down  last. 
Intestine  slips  up  with  a  sudden  rush  and  the  patient  experiences  complete 
relief  at  once  :  omentum  does  not  disappear  quite  in  tlie  same  way,  but  as  it 
yields  it  leaves  behind  it  a  distinct  sense  of  something  gone. 

Of  all  the  aids  to  taxis  there  is  only  one,  an  ansesthetic,  that  can  always  be 
relied  upon,  and  that  one  may  only  be  used  when,  should  taxis  fail,  everything 
is  ready  for  immediate  operation.  It  is  manifestly  unfair  to  the  patient  to 
expose  him  a  second  time,  with  a  short  interval,  to  the  depressing  influence  of 
an  ansesthetic,  and  to  run  the  risk  of  making  the  vomiting  and  the  other 
symptoms  worse  in  the  meantime.  Morphia  may  be  given  to  quiet  a  verj 
restless  patient  and  prevent  exhaustion,  but  it  is  of  no  help  in  other  ways, 
and  great  care  must  be  taken  that  the  symptoms  of  strangulation  are  not 
obscured  by  it  without  the  constriction  being  relieved. 

An  ice-bag,  or  Leiter's  coil  with  ice-cold  water,  is  of  some  use  if  applied 
within  a  short  time  of  the  descent :  the  bulk  of  the  mass  is  reduced,  and  occa- 
sionally, if  taxis  is  tried  then,  it  succeeds  almost  at  once,  but  cold  is  not 
advisable  for  old  people  with  feeble  nutrition,  or  where  the  hernia  has  already 
been  cut  off  from  the  circulation  for  some  time  for  fear  of  accelerating  gan- 
grene. 0  ver  omentum  it  has  much  less  power.  A  hot  bath  may  be  used  in 
large  inguinal  hernife  if  there  is  much  spasm  and  the  patient  cannot  leave 
off  straining  ;  but  it  must  not  be  forgotten  that  a  bath  of  the  temperature  of 
100°  F.  or  102°  F.  kept  up  for  half  an  hour  may  cause  very  great  depression. 

From  time  to  time  other  aids  are  recommended  for  special  cases.  In- 
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version  of  the  patient,  for  example,  raising  the  pelvis  well  above  the  shoulders, 
so  that  the  intestines  gravitate  towards  the  diaphragm,  is  highly  spoKen  of 
in  some  cases  of  large  inguinal  hernia.  Care  must  be  taken  to  keep  the  hips 
well  flexed  if  it  is  tried.  Aspiration  of  the  intestine  is  exceedingly  risky,  but 
the  fluid  in  the  sac  may  sometimes  be  drawn  off  with  a  trocar  and  cannula 
with  advantage.  Enemata  should  never  be  used,  and  purgatives  are  the 
worst  things  possible. 

Taxis  is  more  likely  to  succeed  v/ith  an  inguinal  than  with  a  femoral 
hernia  :  the  constriction  in  the  one  is  muscular,  in  the  other  mainly  ligamen- 
tous ;  but  the  tension  of  the  obliquus  externus  has  an  immense  influence  upon 
the  size  of  the  crural  ring  ;  if  the  finger  is  placed  in  the  canal  while  a  patient 
is  straining  or  vomiting,  Poupart's  ligament  descends  upon  it  with  immense 
force.  In  the  same  way  taxis  is  more  successful  in  acquired  inguinal  hernia 
than  in  the  congenital  form,  but  hei-e  the  length  and  obli(piity  of  the  neck 
are  additional  reasons.  Very  small  and  very  large  herniai  and  those  which 
are  tense  and  hard  are  more  difficult  of  reduction,  other  things  being  equal, 
than  those  which  are  lax  and  moderate  in  size. 

Accidents  from  taxis. — Taxis  is  responsible  for  a  very  large  proportion  of 
the  fatal  results  of  hernia.  The  bowel  is  intensely  congested  ;  its  walls  are 
rigid  and  almost  solid  with  blood  ;  it  is  prevented  from  returning  by  a  con- 
stricting ring  with  an  edge  sometimes  almost  as  sharp  as  a  knife,  and  over 
which  it  bulges  in  all  directions  ;  the  vitality  of  the  tissues  is  seriously 
impaired  ;  no  fresh  blood  has  passed  through  it  for  hours  or  even  days  ;  and 
while  it  is  caught  like  this  an  attempt  is  made  to  force  it  through.  Some- 
times, by  careful  attention  to  position,  and  by  using  every  endeavour  to  relax 
the  tissues,  the  ring  may  be  so  widened  that  some  of  the  blood  in  the  walls 
or  of  the  gas  in  the  interior  is  squeezed  out,  and  then  the  rest  may  follow  ; 
but  if  the  congestion  is  severe  and  the  walls  rigid  and  solid,  it  is  impossible 
for  them  to  yield  sufficiently,  while,  on  the  other  hand,  they  bruise  with  the 
greatest  ease.  Even  when  the  constricting  band  is  divided  and  manipula- 
tion applied  directly  to  the  intestine,  and  to  the  proper  end  of  the  loop,  not 
indiscriminately  to  the  outside  of  the  tumour,  reduction  is  often  very  difUcult  ; 
and  I  have  heard  of  a  case  in  which  it  was  necessary,  although  the  neck  of 
the  sac  had  been  freely  incised,  to  open  the  abdomen  and  make  use  of 
traction  from  the  interior. 

Bruising  of  the  skin  and  cellular  tissue,  ecchymoses  in  the  walls  of  the 
intestine  or  in  the  omentum,  and  hfemorrhages  into  the  bowel  or  the  sac, 
are  common  results  of  taxis,  and  often  cause  inflammation.  Other  con- 
sequences, not  so  frequently  met  with,  arc  more  dangerous  :  ■  rents  in  the 
serous  coat,  for  example,  rupture  of  the  bowel,  bruising  to  such  an  extent 
that  sloughing  ensues,  and  injuries  of  the  sac,  which  may  lead  to  the  serious 
mistake  that  the  hernia  has  been  reduced  while  the  strangulation  still 
persists.  Of  these  last  the  two  most  common  are  reduction  cn  masse  and 
rupture  of  the  sac.  It  is,  however,  only  fair  to  say  that  in  the  majority  of 
instances  they  have  been  the  result  of  the  patient's  own  violence. 

In  the  true  reduction  en  masse  (fig.  301)  the  sac  is  separated  from  its 
surroundings,  and,  with  its  contents  still  unreduced,  is  pushed  bodily  into  the 
subperitoneal  space.  It  can  only  occur  in  tolerably  recent  hernia',  in  wliieh  the 
sac  is  not  adherent,  and  is  most  common  in  the  direct  inguinal  form.  But  it 
may  be  imitated  easily  in  femoral  hernia  if  the  sac  is  freely  separated  from 
the  tissues  around  and  an  attempt  made  to  reduce  the  contents  witliout 
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opening  it :  suddenly  the  whole  may  slip  up  through  the  crural  ring  into  the 
abdomen. 

The  extent  of  the  displacement  is  not  so  great  in  the  other  forms.  In 
one  (fig.  362),  which  appears  to  be  more  common  in  congenital  inguinal 

hernia,  the  neck  of  the  sac  only  is  de- 
tached and  forced  in  (carrying  with  it  the 
strangulated  portion  of  intestine),  while 
the  rest  still  protrudes  in  the  inguinal 
canal ;  in  another  the  sac  is  hardly  de- 
tached at  all,  but  the  unreduced  intestine 
is  so  pushed  up  the  canal,  sometimes  into 
a  kind  of  diverticulum  lying  between  the 
peritoneum  and  the  fascia  transversalis, 
that  reduction  is  complete,  so  far  as  ex- 
ternal appearance  is  concerned  (fig.  363). 
These  diverticula  may  either  be  formed  at 
the  time  by  partial  displacement  of  the 
sac,  or  they  may  be  congenital,  and  then 
they  frequently  attain  a  very  large  size. 

Rupture  of  the  sac  may  be  associated 
with  this,  or  it  may  occur  independently 
(fig.  364).  The  rent  usually  lies  upon  the 
posterior  aspect,  near  the  neck,  and  the  intestine  is  gradually  squeezed  out 
through  it  into  the  subserous  tissue. 

The  symptoms  in  all  of  these  are  very  nearly  the  same.  The  contents  of 
the  sac  do  not  slip  back,  they  are  gradually  pushed  to  one  side,  leaving  a 
certain  degree  of  fulness  over  the  neck  ;  sometimes  even  a  distinct  tumour 


Fig.  361. — Reduction  en  masse,  the  sac 
entirely  detached  from  its  former  site 
(as  shown  by  the  dotted  line),  and  pushed 
into  the  subperitoneal  tissue. 


V 


Three  different  varieties  of  imperfect  reduction. 
Fig.  362.— Reduction  into  the      Fig.  363.— Intraparietal  hernia.       Fig.  361.— Rupture  of  the  sac| 

can  be  felt,  dull  on  percussion,  and  very  painful.  In  a  few  cases  the  mass! 
lias  been  felt  repeatedly,  returning  into  the  abdomen  with  the  least  pressure 
and  descending  again  as  soon  as  the  patient  coughed  or  strained,  but  not 
disappearmg  altogether.  The  constitutional  symptoms,  so  far  from  being, 
relieved,  are  generally  made  a  great  deal  worse  by  the  iniury  inflicted  upon 
ine  contents.  j  j  j 
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If  any  of  these  conditions  is  suspected,  the  sac  must  he  exposed  and 
opened  at  once.  The  incision  may  be  made  in  the  ordinary  situation,  or, 
if  the  tumour  cannot  be  distinctly  felt,  in  the  middle  line  ;  all  the  ordinary 
apertures  can  be  easily  explored  from  this.  The  neck  must  then  be  divided 
freely,  the  bowel  drawn  out  and  examined,  and  the  finger  passed  well  up  into 
the  abdomen  and  down  to  the  bottom  of  the  sac,  so  as  to  make  sure  the 
condition  is  relieved. 

In  a  few  instances  an  omental  sac,  with  the  bowel  strangulated  in  it,  lies 
inside  the  peritoneal  one,  and  it  is  possible  that  this  may  be  reduced  bodily, 
intestme  and  all,  into  the  abdomen.  If  this  occurs  the  symptoms  persist  in 
the  same  way,  and  the  abdomen  must  be  opened  to  ascertain  the  cause,  as  in 
other  cases  of  internal  hernia. 

Taxis,  even  when  successful,  is  sometimes  followed  by  serious  conse- 
quences. Of  these  the  most  common  is  iicritonitis  ;  the  intestine  is  either 
inflamed  at  the  time  of  reduction  or  becomes  inflamed  after  being  so  long 
anfemic,  and  allows  infective  irritants  to  work  their  way  into  its  walls.  Sitp- 
f  uration  and  sloughing  may  set  in,  or  adhesions  form,  binding  down  the 
bowel,  or  stricture  may  develop  from  th-e  injury  the  coats  have  sustained. 
Sometimes  a  patient  progresses  favourably  for  three  or  four  days  and  then 
sinks  suddenly  into  a  state  of  collapse,  from  the  separation  of  a  small  gan- 
grenous patch,  and  death  may  occur  from  shock,  especially  in  the  case  of 
stout  middle-aged  women,  whose  circulation  is  already  embarrassed.  I  have 
known  this  happen  on  several  occasions  in  which,  as  an  anesthetic  was  not 
administered,  nothing  else  could  have  been  held  responsible. 

The  length  of  time  taxis  may  be  applied  before  further  measures  are  re- 
sorted to  cannot  be  laid  down  in  an  absolute  manner  ;  it  depends  upon  the 
size  and  kind  of  hernia ;  whether  it  is  tense  or  lax  ;  how  long  it  has  been 
down ;  whether  any  previous  attempts  have  been  made,  and  whether  there 
are  any  signs  of  inflammation.  If  there  is  a  small  tense  knuckle  of  intestine 
lying  in  the  crural  canal,  without  any  impulse  on  coughing,  and  if  it  has  just 
descended,  a  single  trial  may  be  made,  and  then  an  ice-bag  laid  on  the  swell- 
ing for  four  or  five  hours.  If  at  the  end  of  that  time  it  appears  unchanged, 
and  does  not  yield  at  once,  the  patient  should  be  placed  under  an  anaesthetic 
and  herniotomy  performed.  If  the  symptoms  are  very  acute,  indicating  a 
severe  degree  of  strangulation,  as,  for  example,  in  congenital  inguinal  hernia 
in  young  adults,  even  this  is  not  advisable  ;  it  is  better,  for  the  sake  of  the 
intestine,  to  give  an  anfesthetic,  and  if,  when  the  muscles  are  relaxed,  a  very 
brief  attempt  does  not  succeed,  operate  at  once.  On  the  other  hand,  a  large 
scrotal  or  umbilical  hernia,  the  contents  of  which  are  soft  and  lax,  consisting 
largely  of  omentum  and  without  acute  symptoms,  may  be  manipulated  with 
considerable  freedom.  If  the  skin  over  the  hernia  is  red  or  tender  ;  if  the 
strangulation  has  lasted  for  two  days  acutely,  or  three  under  any  circum- 
stances ;  if  the  constitutional  symptoms  are  severe  ;  or  if  there  is  the  least 
suspicion  as  to  the  condition  of  the  intestine,  taxis  should  not  be  employed 
at  all. 

The  subsequent  treatment,  if  the  intestine  has  been  strangulated,  requires 
as  much  care  as  after  an  operation.  A  spica  or  a  truss  must  be  applied  at 
once  to  prevent  the  descent  of  the  rupture  again  ;  the  patient  must  be  placed 
in  bed ;  no  food  allowed  for  twenty-four  hours,  and  nothing  but  a  little  ice 
mitil  the  vomiting  from  the  ansrsthetic  has  ceased  ;  and  a  liypodermic 
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injection  of  naorphia  or  some  tincture  of  opium  should  be  given  to  keep 
the  intestine  at  rest  for  at  least  forty-eight  hours. 

Herniotomy  or  kelotomy. — If  taxis  fails,  or  it  is  not  thought  advisable  to 
try  it,  the  constriction  must  be  divided. 

The  patient  is  placed  under  an  anfesthetic,  with  the  shoulders  slightly 
raised  and  the  knees  flexed  ;  and  the  skin  shaved  and  thoroughly  cleansed. 
The  incision  is  over  the  neck  of  the  sac  ;  in  inguinal  hernia,  over  the  external 
ring  in  the  direction  of  the  canal  ;  in  femoral,  over  the  upper  part  of  the 
tumour  immediately  below  Poupart's  ligament ;  and  the  tissues  between 
the  skin  and  the  sac  are  divided  layer  by  layer  until  the  outer  wall  of  the- 
latter  is  reached. 

In  recent  hernite  the  sac  is  readily  recognised.  It  has  a  bluish  appear- 
ance, like  a  thin-walled  cyst,  and  is  covered  Avith  a  layer  of  loose  cellular 
tissue,  devoid  of  fat ;  the  vessels  branch  irregularly  upon  it,  not  running  in 
a  definite  direction  as  on  intestine  ;  and,  unless  adherent,  it  can  usually  be 
thrown  into  folds  and  made  to  move  over  the  subjacent  structures  by  pinch- 
ing it  up  with  the  fingers.  In  other  cases  the  intestine,  or  the  yellow  fat  of 
the  omentum,  can  be  seen  through  it,  so  that  there  is  no  doubt  when  it  is 
reached.  In  old  hernia?,  however,  over  which  a  truss  has  been  worn  for 
years,  the  difficulty  may  be  very  great ;  the  sac  may  be  thick,  dense,  and 
fibrous,  so  that  layer  after  layer  is  divided,  each  one  apparently  the  last ;  or 
it  may  be  so  closely  adherent  to  the  structures  around  that  its  definition  is; 
impossible.  Sometimes  there  is  a  cyst  lying  over  it  (generally  a  bursa) 
which  may  be  opened  by  mistake  ;  or,  as  in  encysted  or  infantile  hernia,, 
there  may  be  a  definite  peritoneal  sac  in  front.  The  difficulty  is  especially 
serious  when  the  sac  is  flaccid  or  empty,  or  surrounded  by  subserous  fat ; 
under  these  conditions,  especially  if  it  has  been  bruised  by  taxis,  it  may 
resemble  congested  omentum  very  closely.  In  other  instances  it  does  not 
contain  any  fluid,  or  the  intestine  is  adherent  to  its  inner  surface  over  the 
front,  so  that  it  is  in  danger  of-  being  wounded  ;  and,  what  is  perhaps  most 
serious  of  all,  the  sac  may  be  partially  or  entirely  wanting.  In  this  case 
(which  rarely  happens  except  with  the  bladder  and  some  portions  of  the 
colon),  the  hernia  rapidly  forms  adhesions  to  the  cellular  tissue  around,  and,, 
unless  the  muscular  wall  is  recognised  as  it  is  approached,  there  is  great 
danger  of  its  being  incised  by  mistake. 

As  soon  as  the  sac  is  recognised,  the  neck  must  be  exposed  and  the 
finger  passed  along  it  to  ascertain  the  condition  of  the  structures  around. 
In  some  cases  the  stricture  is  altogether  outside,  and  it  is  possible  to  divide 
it  and  effect  reduction  without  anything  further  ;  the  sac  is  not  opened,  and 
the  operation  consists  merely  in  the  division  of  a  few  tendinous  or  muscular  i 
fibres  near  the  peritoneum.  It  is  seldom  possible,  however,  to  do  this,  not 
in  more  than  one-fifth  of  the  cases,  without  running  an  unnecessary  risk ; 
in  most  it  should  never  be  attempted ;  and  except  in  large  scrotal  or 
umbihcal  hernife,  with  only  subacute  symptoms,  it  does  not  present  any 
real  advantage.  Statistics  prove  nothing  ;  the  causes  of  death  after  hernio- 
tomy are  taxis  and  delay,  not  the  operation ;  it  is  the  rarest  thing  possible 
to  be  able  to  trace  the  death  to  anything  connected  directly  with  this  ;  and 
the  cases  which  get  well  without  opening  the  sac  are  precisely  those_  w 
which,  owing  to  the  slight  character  of  the  symptoms,  and  the  short  diu-ation 
of  strangulation,  the  same  result  would  have  followed  whether  the  sac  were 
opened  or  not.    The  sole  addition  to  the  operation  is  an  incision,  made  with 
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"every  precaution,  into  an  outlying  part  of  the  peritoneum,  and  carefully 
secured  afterwards  ;  on  the  other  side  is  the  immense  advantage  of  being 
able  to  make  certain  of  the  condition  of  the  contents. 

In  certain  cases — large  scrotal  or  umbilical  hernite  with  subacute 
symptoms — the  attempt  should  be  made,  though  in  the  latter  it  is  not  likely 
to  succeed,  owing  to  the  extraordinary  thinness  of  the  walls  ;  there  is  con- 
siderable danger  in  exposing  a  large  quantity  of  intestine  to  cold  or  to  the 
irritation  of  spongmg ;  but  it  should  never  be  tliought  of  in  small  hernife 
with  acute  symptoms  ;  in  those  of  a  mixed  character — entero-epiploceles, 
for  example— as  there  might  be  an  omental  sac  inside  ;  or  in  any  case  in 
which,  either  from  the  condition  of  the  skin,  the  history,  or  the  constitutional 
signs,  there  is  the  slightest  suspicion  as  to  the  state  of  the  contents.  If  the 
•operator  has  decided  upon  opening  the  sac,  it  should  be  done  before  dividing 
the  constriction  outside,  for  fear  of  a  piece  of  intestine  slipping  back 
unawares. 

Great  care  is  needed  while  making  the  opening  to  avoid  injury  to  the 
structures  beneath.  Part  of  the  wall  should  be  pinched  up  with  the  finger 
and  thumb,  so  as  to  ensure  its  freedom  from  adhesions  at  that  spot ;  and  a 
small  portion  of  the  part  so  examined  should  be  lifted  up  with  dissecting- 
forceps,  and  opened  with  the  knife  on  the  Hat,  not  cutting  towards  the 
interior.  Fluid  usually  escapes  at  once.  A  director  should  then  be  intro- 
duced into  the  opening,  and  the  sac  freely  divided  up  to  the  neck. 

The  subsequent  proceedings  depend  upon  the  condition  of  the  contents. 
If  there  is  intestine  and  it  is  not  seriously  injured,  the  stricture  is  divided 
and  the  hernia  returned  at  once.  The  incision  is  made  in  the  same  way, 
whether  the  seat  of  strangulation  is  outside  the  sac  and  is  divided  without 
opening  the  latter,  or  whether  it  lies  in  the  neck  ;  either  the  finger-nail,  or 
a  flat  director,  is  insinuated  under  the  margin  of  the  band  (and  often  it  is  so 
tight  that  this  is  a  matter  of  considerable  difficulty)  and  then  a  herjiia- 
knife  or  a  blunt-pointed  bistoury,  with  the  greater  portion  of  the  edge 
protected  with  strapping,  is  gently  slipped  under,  and  a  very  small  incision 
made,  without  any  cutting,  simply  by  the  pressure  of  the  blade.  As  soon 
as  this  is  done  the  difficulty  disappears  ;  the  nail  can  be  introduced  more 
easily,  and  either  the  original  wound  enlarged,  or,  what  is  far  to  be  preferred, 
two  or  three  small  ones  made.  Large  incisions  are  not  only  more  likely  to 
injure  adjacent  structures,  such  as  an  abnormal  artery,  but  weaken  tlie 
abdominal  wall  and  lead  to  a  very 

intractable  form  of  hernia.  Care  '  ,  w!ss«!5s-r 


Occasionally,  as  already  men-       Fkj.  oG.-.-Jictiio.i  of  aividing  the  constriction, 
tioned,  there  is  some  difficulty  in 

reducing  the  intestine  after  the  stricture  has  been  divided,  owmg  to  the 
thickness  and  rigiditv  of  the  walls  ;  but  this  may  generally  be  overcome  by 
applying  taxis  first  to  that  end  of  the  loop  which  was  the  last  to  descend. 
If  this  fails  the  intestine  may  be  drawn  slightly  downwards ;   so  long  as 


must  be  taken,  when  the  sac  is 
opened,  that  the  intestines  do 
not  bulge  upwards  by  the  side  of 
the  director  and  get  in  the  way 
of  the  knife ;  it  is  to  prevent 
this  that  the  hernia- director  is 
■especially  broad. 
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reasonable  care  is  used  this  may  be  done  without  fear,  as  the  difficulty  only 
occurs  when  the  walls  are  unusually  firm  and  solid.  Aspiration  of  the  bowel 
should  not  be  attempted. 

The  condition  of  the  intestine,  whether  it  is  fit  to  be  returned  into  the 
abdomen  or  not,  is  determined  by  its  consistence  and  colour.  If  it  is  soft 
and  flabby,  instead  of  firm  and  resilient,  if  there  are  ashy-grey  or  green 
spots  upon  it,  or  if  the  fluid  is  turbid  and  very  ofi'ensive,  it  certainly  is  not. 
The  difiiculty  is  greatest  where  the  intestine  is  almost  black,  and  has  lost  its 
lustre,  or  is  coated  over  here  and  there  with  flakes  of  lymph,  or  where,  with- 
out any  evidence  of  gangrene,  it  shows  that  it  has  been  very  tightly  constricted ; 
undoubtedly  it  stands  a  better  chance  of  recovery  inside  the  abdomen  than 
if  it  is  left  in  the  sac  ;  on  the  other  hand,  it  is  almost  sure  to  set  up  a  certain 
degree  of  peritonitis.  Probably  in  this  case  it  is  best  to  return  it,  having 
first  passed  a  catgut  loop  through  the  mesentery,  so  that  it  may  be  retained 
near  the  orifice.  Possibly  then,  if  sloughing  does  set  in,  adhesions  may  form 
around  and  ffecal  extravasation  be  prevented. 

Where  the  condition  of  the  bowel  is  hopeless,  it  may  either  be  left  in  situ, 
so  that  if  the  patient  survives  an  artificial  anus  is  formed,  or  it  may  be 
drawn  down  at  each  end  until  the  whole  of  the  gangrenous  part  is  exposed, 
resected,  sutured  and  returned.  Which  of  these  methods  should  be  adopted 
depends  upon  the  circumstances  of  each  case ;  as  a  rule  the  patient  is  too  feeble 
and  exhausted  to  stand  so  prolonged  an  operation  as  enterectomy,  and  in- 
femoral  hernia,  in  which  gangrene  is  most  common,  there  is  the  serious  objection 
•that  it  practically  entails  division  of  Poupart's  ligament.  If  the  intestine  is. 
kept  ill  situ  the  stricture  should  be  interfered  with  as  little  as  possible  andi 
the  adhesions  around  the  neck  of  the  sac  should  not  be  touched  :  they  are- 
the  only  safeguard  against  a  certainly  fatal  peritonitis.  The  wound  shouldi 
simply  be  left  wide  open  ;  as  the  congestion  and  swelling  subside  the  faeces 
find  their  way  out  through  the  upper  orifice,  and  either  a  faecal  fistula  or- 
artificial  anus  is  formed.  Peritoneal  rents  in  the  coat  of  the  bowel  should  be- 
sewn  up  with  catgut.  A  pin-hole  perforation,  if  the  surrounding  part  is. 
healthy,  may  be  treated  in  the  same  way. 

Recent  adhesions,  unless  the  intestine  is  gangTenous,  can  be  broken  down, 
with  the  fingers  ;  older  ones,  if  not  too  extensive,  may  be  dissected  oft'.  In 
large  irreducible  hernije,  however,  this  is  often  impossible  without  endanger- 
ing the  bowel ;  and  the  rupture  must  be  left  m  situ  after  the  strangulation 
has  been  reheved.  Later,  when  the  wound  has  healed,  the  hernia  may  be 
fitted  with  a  suitable  truss. 

Omentum  must  be  thoroughly  unravelled  before  anything  is  done  with  it ; 
a  small  knuckle  of  intestine  is  often  concealed  behind  it  or  in  its  substance^ 
and  may  be  easily  overlooked.  If  it  has  only  recently  descended  and  is  not 
congested,  it  may  be  returned  ;  but  if  it  is  old  and  fibrous,  or  if  it  is  already 
much  injured,  it  should  be  secured  with  a  clamp  or  forceps,  cut  off  and  liga- 
tured  bit  by  bit.  As  soon  as  it  is  certain  that  there  is  no  risk  of  hfemorrhage,. 
the  end  should  be  returned  well  within  the  peritoneal  cavity  ;  if  it  is  left  at 
the  neck  of  the  sac  it  does  not  act  as  a  safeguard  and  plug  the  opening,  but 
encourages  the  descent  of  a  fresh  portion  by  guiding  it  to  the  weakest  spot,, 
and,  by  leaving  a  band  extending  from  the  stomach  to  the  groin,  exposes  the 
patient  to  the  danger  of  internal  strangulation. 

The  wound  in  the  sac,  after  it  is  certain  that  all  the  contents  are  reduced, 
must  be  treated  in  the  same  way  as  every  other  wound  of  the  peritoneum  :. 
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but,  in  addition  to  closing  the  orifice  into  the  peritoneal  cavity,  an  attempt 
should  be  made  to  strengthen  that  part  of  the  wall  so  that  the  descent  of 
another  hernia  at  the  same  spot  may  be  prevented. 

When  the  intestine  is  gangrenous  no  attempt  should  be  made  to  close 
the  wound.  In  other  cases  it  should  be  thoroughly  cleansed,  dried,  and 
sutured  with  catgut,  leaving  a  drain  at  the  most  dependent  orifice.  An 
absorbent  dressing  should  then  be  carefully  packed  over  it,  so  that  the  sides 
are  pressed  together,  and  a  bandage  applied  over  this.  The  tube  should  be 
removed  the  next  day  to  clear  it  of  any  coagula,  and,  if  need  be,  introduced 
again  through  the  superficial  part  of  the  wound.  Afterwards  the  dressings 
need  not  be  disturbed  until  the  wound  is  sound. 

No  food  should  be  allowed  for  twenty-four  hours,  only  a  few  fragment,^ 
of  ice  to  allay  thirst  ;  but  if  the  patient  is  collapsed  and  the  pulse  failing,  small 
quantities  of  brandy  with  soda  water,  a  teaspoonful  at  a  time,  may  be  given 
at  frequent  intervals,  until  the  skin  is  beginning  to  grow  warm  again.  Mean- 
while hot  flannels  and  hot-water  bottles  should  be  placed  all  round,  and  every 
effort  made  to  maintain  the  temperature.  As  soon  as  consciousness  returns 
one-third  of  a  grain  of  morphia  should  be  given  hypodermically  to  check 
peristalsis,  and  if  the  bowel  Avas  much  injured,  or  if  from  the  purgatives  the 
patient  has  taken  there  is  any  fear  of  diarrhoea,  small  quantities  of  opium 
must  be  given  two  or  three  times  a  day  until  the  danger  is  past.  Milk,  beef- 
tea,  and  arrowroot  may  be  allowed  after  twenty-four  hours,  provided  there  is 
no  sickness,  and  at  the  end  of  four  or  five  days,  if  all  goes  well,  a  little  custard 
or  fish.  If  the  bowels  are  left  to  themselves  they  are  usually  opened  as  soon 
as  the  patient  begins  to  take  solid  food,  at  the  end  of  five  or  six  days  ;  or,  if 
not,  an  enema  may  be  given.  In  many  cases  they  remain  confined  for  much 
longer  periods  without  causing  aiiy  distress. 

Causes  of  death. — Death  maybe  due  to  shock  or  to  exhaustion,  es]ie- 
cially  if,  owing  to  the  purgatives  that  are  so  often  taken  before  advice  is 
sought,  diarrhoea  begins  aS  soon  as  the  hernia  is  reduced.  In  most  cases, 
however,  the  immediate  cause  is  ■peritonitis  ;  the  symptoms  that  were 
present  before  the  operation  persisting,  and  growing  worse,  until  collapse 
sets  it.  The  intestine  may  have  given  way,  causing  f:ecal  extravasation  ;  or 
the  coats  of  the  bowel,  after  being  so  long  deprived  of  blood,  may  have 
become  inflamed,  as  soon  as  the  circulation  was  restored  ;  or  their  vitality 
may  have  been  so  impaired  that,  without  actual  rupture,  infective  material 
can  pass  through  them  into  the  peritoneal  cavity ;  or  the  contents  of  the 
sac  may  have  been  septic  at  the  time.  In  any  case  the  symptoms  are 
characteristic. 

The  patient  lies  Avith  the  knees  and  hips  flexed  ;  the  peculiar  haggard 
and  anxious  aspect  on  the  face  continues  and  grows  more  distinct ;  there  is 
not,  when  the  effects  of  the  anaesthetic  wear  off,  that  expression  of  relief 
significant  of  successful  reduction  ;  the  tongue  remains  dry  and  brown-;  the 
pulse  becomes  more  rapid  and  thready  ;  the  vomiting  and  constipation  persist  ; 
the  temperature  may  rise  a  few  degrees,  but  very  commonly,  especially  when 
there  is  gangrene,  it  either  remains  stationary  or  becomes  subnormal ;  and 
the  patient,  overcome  by  septic  poisoning,  falls  into  a  semi-unconscious 
state,  resembling  typhoid.  Sometimes  the  abdomen  is  distended,  firm,  hard, 
and  intensely  painful  when  touched,  while  the  respiration  is  confined  to  the 
upper  part  of  the  thorax  ;  more  frequently,  although  the  surface  is  always 
tender,  the  collapse  is  so  profound  that  there  is  no  complaint  of  pain  ;  and 
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the  abdomen,  altbougli  its  walls  are  tense  from  the  contraction  of  the 
muscles,  is  empty  rather  than  distended,  and  moves  a  little  when  the  patient 
draws  a  deep  breath.  In  such  a  case  it  is  usually  found  loost  mortem 
that  there  are  no  flakes  of  lymph  upon  the  serous  membrane,  and  no 
adhesions  ;  nothing  but  an  intensely  irritating,  semi-purulent,  and  turbid 
fluid. 

In  other  cases  the  symptoms  of  strangulation,  the  vomiting,  collapse, 
and  constipation  persist,  it  may  be  for  one  or  two  days,  before  peritonitis  sets 
in  or  the  last  stage  is  reached ;  and  then  it  becomes  a  question  whether  the 
strangulation  has  really  been  relieved,  or  whether  there  may  not  be  some 
further  cause  which  has  not  yet  been  ascertained.  Reduction  en  masse  may 
have  occurred,  or  the  intestine  may  have  been  incompletely  reduced  ;  slight 
volvulus,  owing  to  the  elongation  of  the  mesentery,  may  have  followed ;  or 
there  may  be  a  second  hernia,  either  external,  at  some  other  of  the  abdominal 
openings,  or  internal,  through  the  omentum  perhaps  ;  or,  finally,  the  stran- 
gulated portion  of  intestine,  without  becoming  gangrenous  or  setting  up 
peritonitis,  may  have  been  so  injured  that  it  is  no  longer  capable  of  doing  its 
work  {ileus  paralyticus).  In  such  circumstances  there  should  be  no  hesita- 
tion in  exploring  the  abdomen  ;  it  is  the  only  course  left ;  if  any  tumour  or 
hardness  can  be  detected,  as  in  reduction  eii  masse,  the  incision  should  be 
made  over  it ;  if  there  is  no  guide,  the  abdomen  should  be  opened  in  the 
middle  line,  the  seat  of  the  original  operation  examined  first,  then  the  other 
situations  in  which  hernia  commonly  occurs,  and  if  this  does  not  reveal  any- 
thing, the  collapsed  intestine,  below  the  injured  part,  must  be  found  and 
traced  upwards  until  the  cause  is  ascertained. 

Care  must  be  taken  not  to  mistake  the  vomiting  that  arises  from  the 
anassthetic  for  that  which  is  due  to  the  persistence  of  strangulation.  As  a 
rule,  there  is  little  difficulty,  for  even  when  it  continues  for  more  than  a  few 
hours,  and  is  not  checked  by  giving  small  fragments  of  ice  to  suck,  or  by 
warm  apphcations  to  the  abdomen,  it  is  never  offensive  or  fsecal  in 
character,  it  does  not  come  up'  in  great  gushes,  and  the  retching  is  much 
more  severe. 

Sequelae. — Strangulation  of  intestine  may  be  followed  by  after-con- 
sequences of  a  more  or  less  serious  description. 

Local  peritonitis  is  very  common,  and  is  often  preservative.  The  intestine, 
after  reduction,  has  become  mflamed,  or  may  even  have  sloughed,  and  ad- 
hesions form  around  it  to  prevent  the  extravasation  of  faeces  ;  but  this  may  I 
lead  to  serious  results  at  a  later  period.    The  intestine  may  be  tied  down  in  :i 
a  loop  ;  or  it  may  be  dragged  upon  at  one  spot  until  it  forms  an  angle  in  the 
interior,  obstructing  the  passage  of  the  contents  ;  or  the  peritoneum  may  be 
so  thickened  that  peristalsis  is  rendered  difficult ;  and  even  stricture  may  I 
result.  I 

In  other  cases  stricture  is  due  to  the  injury  sustained  by  the  mucous  L 
membrane.  It  ulcerates  opposite  the  sharp  edge  of  the  constricting  band,  ' 
especially  in  femoral  hernia,  and  after  reduction,  when  it  cicatrises,  it  some-  • 
tnnes  narrows  the  canal  to  a  very  serious  extent. 

VoLvuAis,  or  twisting  of  the  intestine,  causing  very  acute  symptoms,  some-  ,j 
tunes  happens,  the  regularity  of  the  movements  being  broken  and  thrown  out  | 
of  order  by  the  elongation  of  the  mesentery  and  the  formation  of  adhesions,  r 
_  If  gangrene  sets  in  and  the  contents  of  the  bowel  are  discharged  externally,  i: 
either  an  artificial  anus  or  a  f cecal  fistula  is  formed,  according  to  the  extent 
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of  the  slough.  If  it  is  the  whole  circumference  of  a  loop,  so  that  the  two 
ends  open  on  the  surface  side  by  side,  it  is  said  to  be  an  artificial  anus  ;  if, 
on  the  other  hand,  only  one  side  gives  way,  so  that  the  fa3ces  in  part  find 


Dislriuhcl  llnii'cL 
ulmrn  Sl  rtrtiire 


Fig.  366. — Stricture  of  the  small  intestine  after  stranoulated  hernia. 


their  Avay  externally,  in  part  follow  the  natural  route,  it  is  a  facal  fistula. 
In  a  few  instances  a  communication  has-  formed  between  two  loops  of  the 
bowel,  inside  the  abdomen — &  fistula  himucosa. 


SPECIAL  HERNLE 
INGUIN.A.L  HeRNI.\ 

Inguinal  hernia  protrudes  through  one  or  both  abdominal  rings.  There 
•are  two  classes  :  the  external,  oblique,  or  indirect,  the  neck  of  which  lies  out- 
side the  deep  epigastric  artery  ;  and  the  internal,  or  direct,  the  neck  of  which 
lies  to  the  inner  side. 

1.  Oblique  IiHjidiial  Hernia 

In  this  the  intestiiie  enters  the  internal  ring,  passes  in  front  of  the  deep 
■epigastric  artery,  and  lies  in  the  inguinal  canal,  in  front  of  the  spermatic  cord. 
If  it  does  not  emerge  through  the  external  ring  it  is  called  a  bubonocele  ;  if 
it  projects  it  is  complete,  and  if  it  descends  sufliciently  far  it  is  scrotal  or  labial, 
according  to  the  sex. 

The  sac  may  be  congenital  or  acquired ;  in  the  former  case  the  bowel 
lies  in  the  tunica  vaginalis,  which  has  either  not  been  closed  or  has  been 
forced  open  again  ;  in  the  latter  a  new  sac  is  formed  out  of  the  peritoneum 
covering  the  internal  ring. 

a.  Congenital  incjninal  Jicrnia. — The  peritoneum  Avhich  hues  the  lower 
part  of  the  abdomen  in  the  foetus,  and  that  which  is  attached  to  the  guber- 
naculum  testis,  descend  with  the  testis  between  the  eighth  and  ninth  months, 
the  testis  and  peritoneum  coming  down  together,  or  the  pouch  pre- 
ceding the  testis.  This  process  of  peritoneum  is  the  tunica  vaginalis ;  at 
birth  it  very  commonly  communicates  still  with  the  general  cavity,  and  it 
may  continue  to  do  so  for  a  few  months  or  even  for  the  whole  of  life,  though 
the  opening  may  be  so  small  as  only  to  admit  serum  (congenital  hydrocele). 
As  a  rule  it  becomes  obliterated,  first  at  the  internal  ring,  then  immediately 
■above  the  testis,  leaving  an  isolated  sac  in  between,  and  fi]ially  this  disappears. 
The  right  testis  descends  later  than  the  left ;  often  it  does  not  reach  the 
"Scrotum  until  the  ninth  month;  and  consequently  the  changes  that  take 
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place  about  the  inguinal  caaial,  are  later  on  the  right  side.  For  this  reason, 
and  because  of  the  lower  attachment  of  the  mesentery  on  the  right,  congenital 
inguinal  hernia  on  the  left  side,  by  itself,  is  very  rare :  it  may,  and  very 
commonly  does,  occur  on  both  ;  but  if  it  is  met  with  on  one  only  it  is  almost 
sure  to  be  the  right. 

Hernia  into  the  tunica  vaginalis  is  called  congenital,  because  of  the  con- 
dition of  its  sac.  Naturally  it  is  frequently  met  with  at,  and  shortly  after, 
birth  ;  but  it  may  not  occur  until  adult  years  ;  and  the  pouch  may  remain 
open  for  the  whole  of  life  without  the  intestine  ever  entering  it. 

There  are  two  varieties  of  congenital  hernia,  depending  upon  the  mode  of 
closure  of  the  canal : — 

1.  When  the  tunica  vaginalis  is  open  the  whole  way  down,  so  that  the  in- 
testine can  descend  as  low  as  the  testis  and  come  into  contact  with  it  (fig.  307). 

2.  When  the  sac  is  closed  above  the  testicle.  In  this  case  the  hernia 
descends  into  the  funicular  portion  of  the  tunica  vaginalis  only,  and  rests 
upon  the  top  of  the  testicle  without  touching  it  (fig.  368).  Occasionally  the 
closure  at  this  point  is  incomplete ;  there  is  a  constriction,  but  nothing 
more,  so  that  if  a  hernia  descends  and  passes  down  to  the  bottom  it  assumes 
the  shape  of  an  hour-glass. 

Congenital  inguinal  hernia  is  common  in  female  children,  the  protrusion 
passing  down  in  the  canal  of  Nuck ;  and  is  sometimes  met  with  in  adults, 
constituting  the  ordinary  form  of  labial  hernia. 


Fig.  367.— Congenital  hernia  into  the  tunica 
vaginalis  testis.  The  intestine  and  testis 
in  contact. 


Pig.  368. — Congenitar  hernia  into  the  funi- 
cular portion  of  the  tunica  vaginalis.  The 
same  diagram  would  answer  equally  well 
for  an  acquired  hernia. 


(6)  Acqidred  oblique  inguinal  hernia. — This  is  rare  before  adult  hfe  and 
IS  much  more  common  among  men  than  women.  It  enters  the  internal  ring, 
gradually  pushing  the  peritoneum  in  front  of  it,  forming  a  bubonocele  first, 
and  then  becoming  complete.  Its  progress,  therefore,  is  gradual,  while  that 
of  the  congenital  variety  is  rapid  and  sudden  ;  in  course  of  time  it  may 
attani  a  very  large  size,  and  by  its  weight  drag  one  ring  so  near  the  other 
that  the  inguinal  canal,  as  such,  is  destroyed,  and  the  rupture  appears  tc- 
come  directly  out  of  the  abdomen. 
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There  are  two  varieties,  one  exceedingly  rare  ;  the  other,  the  most  com- 
mon of  all,  depending  upon  the  size  and  relation  of  the  tunica  vaginalis. 

1.  It  occasionally  happens  that  the  tunica  vaginalis  is  closed  at  the 
internal  ring  and  nowhere  else,  so  that  there  is  a  great  pouch  of  peritoneum 
investing  the  testicle  below,  extending  up  the  inguinal  canal,  and  only  shut 
off  from  the  abdomen  by  a  thin  septum. 

If  an  oblique  hernia  develops  under  ^  i  . 

these  conditions,  a  fresh  sac  is  pushed 
down  either  behind  this  or  into  it  (iu- 
vaginating  it),  so  that  when  the  intestine 
is  exposed  by  an  incision  from  the  front 
three  layers  of  serous  membrane  are 
divided — the    anterior    and  posterior 
walls  of  the  tunica  vaginalis  and  the 
anterior  wall  of  the  hernial  sac.    This     ^  " 
is  the  infantile  herniaot  Hey  (fig.  369).  ^ 
The  encysted  hernia  of  Astley  Cooper  is 
probably  the  same  ;  the  cicatricial  sep- 
tum which  was   supposed  to  stretch  I  f ,  ^'^c^^' 
across  the  orifice  of  the  canal  having 
been  shown  by  Lockwood  to  have  no 
existence.  ''^^^'iSs*'" 

2.  In  the  other,  the  common  form  Fig.  3G9.— Infantile  lieniia. 
of  acquired  oblique  hernia,  the  tunica 

vaginalis  is  in  no  relation  with  the  peritoneal  sac.  A  fresh  one  is  formed, 
which  generally  descends  in  front  of  the  spermatic  cord,  but  occasionally  in 
its  substance,  and  the  testicle  is  at  first  below,  then  below  and  behind  the 
hernia,  becoming  more  prominent  as  the  sac  grows  tense. 

2.  Direct  Ijujuinal  Hernia 

In  this  the  protrusion  usually  takes  place  through  the  structures  that  lie 
immediately  behind  the  external  ring,  the  conjoined  tendon  and  the  tri- 
angular ligament  being  stretched  or  split ;  occasionally,  however,  the  neck 
of  the  sac  is  higher  up,  on  the  outer  side  of  the  obliterated  hypogastric 
artery,  between  it  and  the  epigastric,  and  the  hernia  lies,  for  a  very  short 
part  of  its  course,  in  the  canal.  The  coverings  are  the  same  as  in  the  oblique 
form,  except  that  the  conjoined  tendon  (when  it  is  not  split)  takes  the  place 
of  the  cremasteric  fascia.  The  cord,  however,  lies  more  to  the  outer  side  of 
the  sac  ;  the  hernia  is  usually  smaller  and  more  globular,  and,  after  it  is 
reduced,  the  finger  seems  to  pass  straight  into  the  abdominal  cavity. 

Diagnosis. — Inguinal  hernia  must  be  distinguished  from  : — 

1.  Swellings  in  front  of  the  inguinal  canal,  such  as  enlarged  glands.. 
These  may  be  recognised  by  their  relation  to  the  external  ring.  If  the  tip 
of  the  forefinger  is  placed  at  the  bottom  of  the  scrotum  and  pushed  upwards, 
invaginating  the  skin,  behind  the  spermatic  cord,  it  rests  first  upon  the  front 
of  the  pubes,  then  on  the  ring  itself ;  and  the  swelling,  if  it  is  a  gland,  can  be 
lifted  away  from  the  front  of  the  canal. 

2.  Tumours  below  the  inguinal  canal.  Of  these  the  most  important  is 
femoral  hernia,  which  often  curls  up  over  Poupart's  ligament ;  the  neck  of 
an  inguinal  hernia,  however,  if  the  finger  is  placed  on  the  spine  of  the  pubes. 
always  lies  internal  to  it ;  that  of  a  femoral  one  always  external. 
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3.  Hydrocele,  hcBmatocele,  and  tumours  of  the  testicle  are  distinguished 
Isy  tlie  line  of  separation  between  the  scrotal  swelling  and  the  external  ring. 
The  only  exception  is  that  form  of  hydrocele  which  occurs  in  infants  and 
young  adults,  in  which  the  tunica  vaginalis  is  closed  only  at  the  internal  ring, 
and  the  swelling  extends  through  the  external  one  into  the  canal.  The 
swelling,  however,  begins  in  the  scrotum  and  the  tumour  is  translucent. 

4.  Enlargements  in  the  canal  are  the  most  difficult,  and  if  there  is  the 
least  doubt,  and  symptoms  of  strangulation  are  present,  an  operation  should 
be  performed  at  once.  Fatty  tumour  or  sarcoma  of  the  cord,  encysted 
hydrocele,  and  the  testis  descending  late,  are  the  most  common,  but  though 
their  position  in  the  inguinal  canal  can  be  altered  to  some  slight  extent, 
none  of  them  can  be  reduced  in  the  same  way  as  a  hernia.  It  is  said  that 
varicocele  may  be  mistaken  for  hernia,  although  the  difference  in  the  con- 
sistence and  feeling,  and  the  way  in  which  a  varicocele  disappears  when  the 
patient  lies  down  and  reappears  when  he  stands  up,  no  matter  what  pressure 
is  made  upon  the  ring,  must  make  such  a  thing  almost  impossible. 

Direct  hernia  is  distinguished  from  indirect  or  oblique  by  its  globular 
shape  and  the  absence  of  fulness  along  the  canal.  In  old  oblique  hernia  the 
internal  ring  may  be  dragged  so  far  to  the  inner  side  that  the  rupture 
appears  to  come  straight  out  from  the  abdomen  ;  but  this  never  happens 
unless  the  size  is  very  considerable.  It  is  sometimes  possible,  when  the 
opening  has  been  stretched  by  long- continued  traction,  to  feel  the  deep 
epigastric  artery. 

An  oblique  inguinal  hernia  is  probably  congenital  if  it  occurs  before 
puberty  (though  it  is  not  confined  to  this  period  of  life),  or  if  it  made  its 
appearance  suddenly;  in  the  acquired  form  it  takes  some  time,  often 
months,  to  stretch  the  tissues  sufficiently.  The  relation  to  the  testis  is  not 
a  certain  guide  ;  if  the  intestine  is  plainly  in  contact  with  it,  and  envelops 
it,  the  hernia  is  probably  congenital ;  but  the  converse  is  not  true. 

The  neck  of  a  congenital  inguinal  hernia  is  never  shortened  in  the  same 
way  as  that  of  an  acquired  one  ;  and  partly  from  this,  partly  from  the 
suddenness  of  its  occurrence,  it  is  very  mucli  more  likely  to  be  strangulated. 

Treatment.  1.  Taxis.-— 'She  shoulders  and  the  pelvis  should  be  slightly 
raised  to  relax  the  abdominal  muscles,  the  thigh  flexed  and  adducted,  and  the 
patient  directed  to  breathe  as  quietly  as  possible,  and  avoid  straining.  The 
fingers  of  one  hand  grasp  the  neck  of  die  sac  and  pull  it  shghtly  downwards ; 
the  other  manipulates  the  hernia.  In  direct  and  old  acquired  ones  the  pres- 
sure is  applied  from  before  backwards  ;  in  those  that  are  recent  or  congenital 
it  follows  the  course  of  the  canal. 

If  the  hernia  is  reduced,  it  must  be  kept  from  descending  again  either  by 
means  of  a  pad  and  a  spica  bandage  (put  on  while  the  limb  is  flexed)  as  a 
temporary  measure  ;  or  a  truss,  the  pad  of  which  hes  upon  the  internal  or 
■external  ring,  according  to  the  variety,  and  presses  either  directly  back- 
wards or  backv/ards  and  upwards,  according  to  the  shape  of  the  abdomen. 
It  must  not  touch  the  pubic  spine  or  rest  upon  the  cord  ;  and  the  spring 
must  be  so  adjusted  that  while  it  does  not  press  injuriously  when  the  patient 
is  at  rest,  it  is  sufficiently  strong  to  retain  the  hernia  even  when  he  strains 
downwards  with  the  hips  partially  flexed.  In  the  congenital  variety,  if  the 
hernia  is  prevented  from  descending,  the  neck  of  the  sac  usually  closes  of  its  \ 
own  accord ;  and,  with  sufficient  care,  a  permanent  cure  may  be  looked  for- 
ward to  in  most  cases  under  ten  years  of  age.    Owing  to  the  fact  that  the 
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mesentery  does  not  grow  in  proportion  to  the  body,  the  tendency  for  the 
rupture  to  descend  diminishes  rapidly  ;  but  if  it  comes  down  once  all  the 
good  is  undone.  When  the  hernia  is  irreducible  but  not  strangulated,  either 
the  rupture  must  be  supported  and  prevented  from  increasing  by  means  of  a 
bag  truss,  or,  if  the  patient's  age  and  constitution  allow  it,  and  the  hernia  is 
not  too  large  or  too  extensively  adlierent,  an  attempt  may  be  made  to  return 
it  and  efl'ect  a  radical  cure. 

When  there  is  an  undescended  testicle  the  treatment  depends  upon  the 
situation  and  condition  of  the  organ  and  the  age  of  the  patient.  As  a  rule, 
if  the  testis  does  not  descend  Avithin  a  few  months  of  birth,  it  remains  quies- 
cent until  puberty.  Then  it  may  come  down,  but  whether  it  does,  or  whether 
it  remains  in  the  inguinal  canal,  hernia  is  an  exceedingly  common  complica- 
cation  and  strangulation  not  unfrequent.  If  the  testis  can  be  pushed  either 
back  into  the  abdomen  or  out  through  the  ring,  a  truss  can  usually  be  worn, 
and  ultimately  a  cure  may  result  ■;  but  if  it  remains  in  the  inguinal  canal  it 
rarely  happens,  even  with  water  or  air  pads,  that  it  is  able  to  accommodate 
itself  sufficiently  well.  Under  these  circumstances  it  is  usually  advisable  to 
perform  some  radical  operation,  and  either  transplant  the  testicle,  or  if  it  is 
small  and  shrunken,  or  extensively  adherent,  remove  it  altogether  and  stitch 
up  the  pillars  of  the  ring.  The  same  treatment  should  be  adopted  when  a 
retained  testis  is  met  with  in  an  operation  for  strangulated  hernia. 

If  strangulation  is  acute,  particularly  if  the  hernia  is  congenital,  the 
patient  should  be  placed  under  an  anaesthetic,  and  unless  taxis  succeeds  at 
once  an  operation  performed.  If,  on  the  other  hand,  the  rupture  has  been 
down  many  times  before,  and  the  symptoms  are  not  severe,  an  ice-bag  or  a 
hot  bath  may  be  tried  and  a  delay  of  a  few  hours  sanctioned. 

2.  Herniotomy. — An  incision  two  inches  in  length  is  made  over  the  long 
axis  of  the  tumour,  opposite  the  external  ring,  and  the  skin,  superficial  fascia, 
and  superficial  external  pudic  vessels  divided  (fig.  370).  The  margins  of  the 
ring  are  then  defined.  In  some  cases  the  sac  is  deeply  grooved  by  the  fibres 
of  the  external  oblique,  and  if  these  are  divided  the  constriction  is  reheved 
without  anything  further.  J\Iore  frequently  there  is  only  a  shallow  mark,  no 
real  constriction,  and  layer  after  layer  of  tissue  is  divided  on  a  director  until 
the  sac  is  exposed.  This  is  opened  with  proper  precautions,  the  forefinger 
passed  along  the  anterior  surface  of  the  protrusion  as  far  as  the  internal  ring, 
and  the  seat  of  stricture  felt.  The  finger-nail  is  slipped  beneath  it  and  a 
curved  blunt-pointed  hernia-knife  passed  along  the  finger  with  the  blade  laid 
flat,  until  it  can  be  guided  beneath  the  constricting  band.  The  edge  is  then 
turned  upwards  and  a  very  small  incision  made  parallel  to  the  liuea  alba,  so 
that,  whether  the  hernia  is  internal  or  external,  the  deep  epigastric  artery 
may  not  be  wounded. 

The  contents  of  the  hernia  must  then  be  dealt  with,  the  sac  removed, 
ligatured  or  sewn  into  a  pad  according  to  circumstances,  and  the  pillars  of 
the  ring  sutured  as  in  the  operation  for  the  radical  cure. 

Badical  Cure 

By  the  radical  cure  of  hernia  is  meant  an  operation  that  wih  not  only 
permanently  prevent  the  hernia  descending,  but  will  relieve  the  patient  of  the 
mconvenience  of  a  truss. 

In  certain  cases  it  is  admitted  that  some  measure  of  this  kind  is  either 
necessary  or  very  desirable.    After  herniotomy,  for  example,  if  the  bowel  is 
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not  gangrenous  or  the  patient  exhausted,  an  attempt  should  always  be  made 
to  close  the  opening.  In  other  instances  there  are  special  reasons  why  a  truss 
is  not  desirable  ;  there  may  be,  for  example,  an  undescended  testis  fixed  in 

the  inguinal  canal ;  or  a 
large  mass  of  unreduced 
omentum  over  which  a  pad 
will  not  fit  comfortably; 
or  the  hernia  may  be  of 
such  a  nature  that  no  truss 
is  able  to  retain  it ;  or  the 
patient  may  be  too  unin- 
telligent or  too  careless,  or 
he  may  be  placed  in  such 
circumstances  that  were 
anything  to  happen  to  his 
instrument  it  could  not  be 
renewed.  In  such  as  these 
there  is  no  doubt  —  the 
question  is,  how  far  an  operation  is  advisable  as  an  alternative  to  a  truss, 
and  whether  it  can  be  relied  upon  to  effect  a  permanent  cure  without  too 
much  risk. 

If  the  cases  are  properly  selected  it  is  certainly  effectual.  In  children, 
for  example,  in  whom,  from  carelessness  or  other  reasons,  a  truss  has  failed  to 
procure  the  closure  of  the  canal,  in  young  adults  with  a  recent  hernia,  and 
in  older  men  of  sound  constitution  and  wiry  frame,  in  whom  the  inguinal 
canal  has  not  yet  been  distorted,  a  cure  is  practically  certain,  and  the  risk 
is  so  small  that  it  is  a  matter  of  question  whether  it  is  really  greater  than  that 
attendant  on  the  wearing  of  a  truss.  On  the  other  side,  the  presence  of  a 
hernia  disqualifies  from  entering  the  Services,  renders  a  man  at  the  most 
active  period  of  his  life  unfit  for  many  kinds  of  employment,  and  exercises  a 
definite  restraint  in  everything'he  does. 

If,  however,  the  patient  has  already  reached  middle  life,  is  comfort- 
able with  a  truss,  and  has  lost  the  impulsive  activity  of  youth  ;  or  if  he  is  old 
for  his  years  ;  or  if  the  abdominal  walls  are  thickened  and  fat,  or  shaped  so 
as  to  suggest  prolapse  of  the  mesentery  ;  or  if  there  is  the  least  suspicion 
as  regards  his  general  health — the  cure  might  be  effectual ;  but  the  risk  is 
too  great,  provided,  that  is  to  say,  the  rupture  can  be  kept  up  with  a  truss. 
When  this  cannot  be  done  the  question  rests  on  entirely  different  grounds. 

(a)  Stobciitaneotis  Operations 

These,  which  met  with  very  fair  success  in  the  hands  of  those  who  devised  ; 
them,  have  given  way  almost  entirely  to  the  open  ones.  The  two  best  were  \i 
Wood's  and  Spanton's. 

In  the  former  the  sac  is  invaginated  and  a  suture  passed  first  through  the  ' 
inner  boundary  of  the  canal,  as  high  up  as  possible,  then  through  the  outer, 
leaving  a  loop  projecting  through  the  skin  above  the  external  ring,  and 
finally  under  the  sac  between  it  and  the  spermatic  cord.    The  projecting 
ends  are  then  fastened  together,  pulled  by  means  of  the  loop  as  far  up  as  i. 
possible,  in  order  to  complete  the  invagination,  and  twisted  round  each  other.  : 
At  the  end  of  eight  or  ten  days,  when  sufficient  lymph  has  been  thrown  out,  , 
they  are  partially  untwisted  and  withdrawn.    A  horse-shoe  pad  must  be  worn  i 


Fig.  370.— Incision  in  inguinal  hernia. 
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for  some  months  ;  afterwards  it  can  generally  be  dispensed  witli.  In  a  suc- 
cessful case  the  inner  ring  is  closed  flush  with  the  peritoneum,  the  conjoined 
tendon  drawn  out  and  fixed  behind  the  outer  pillar,  close  upon  the  invagi- 
nated  sac,  and  the  pillars  of  the  superficial  ring  drawn  together ;  it  cannot, 
however,  be  said  that  the  valve-like  action  of  the  canal  is  restored. 

In  Spanton's  an  instrument  shaped  like  a  corkscrew  with  a  wide  spiral  is 
made  to  perforate  the  invaginated  sac  and  the  walls  of  the  canal  for  the  whole 
of  its  length,  piercing  the  sides  alternately.  It  may  either  be  left  in  situ  for 
a  week  or  ten  days,  or  when  the  point  is  exposed  it  may  be  threaded  with  a 
ligature  and  twisted  out  again.  The  two  ends  of  the  ligature  are  fastened 
over  a  metal  plate,  which  is  placed  upon  the  inguinal  canal  until  the  parts 
are  consolidated.  According  to  Spanton,  this  is  chiefly  suited  to  the  con- 
genital inguinal  hernia  of  children. 

Injection. — The  idea  of  plugging  the  canal  with  lymph  by  means  of  injec- 
tion has  recently  been  revived,  but  not  with  great  success.  It  may  be  done 
either  through  an  incision  or  subcutaneously  with  an  instrument  devised  by 
Keetley.  The  scrotum  is  invaginated  with  the  forefinger,  the  sac  pushed  well 
up  and  the  needle  of  the  syringe  passed  through  the  skin  from  above  and  out- 
side the  internal  ring  down  towards  the  pubes,  until  it  meets  the  finger  in  the 
canal ;  when  its  position  is  assured  the  finger  is  withdrawn  and  the  fluid  in- 
jected. Absolute  alcohol  (five  minims)  has  been  tried  without  confining  the 
patient  to  bed,  but  the  injection  had  to  be  repeated  many  times.  Glycerine 
and  tannic  acid  produce  more  reaction  ;  the  tissues  around  swell  up,  the  groin 
becomes  full  and  tender,  and  a  good  deal  of  lymph  is  eft'used.  But  although 
the  method  may  be  safe  it  is  not  certain.  It  may  be  impossible  to  injure 
the  hernia  with  the  needle  pointing  towards  the  pubes,  but  the  injection  may 
be  thrown  into  the  spermatic  cord,  or  some  of  it  may  escape  into  the  tissues 
outside  the  canal,  and  the  sac  is  not  dealt  with  in  any  way.  Some  of  these 
objections  are  overcome  by  using  sutures  as  well,  but  in  this  case  the  open 
method  throughout  is  to  be  preferred. 

{b)  The  Open  Method 

In  this  the  sac  and  the  external  ring  are  thoroughly  exposed.  As  com- 
pared with  the  former  it  is  more  precise  and  certain  in  its  results,  quite  as 
safe  so  far  as  the  danger  to  life  is  concerned,  and  does  not  expose  the  cord  to 
so  much  risk.  It  is,  of  course,  the  only  plan  admissible  when  the  hernia  is 
UTeducible. 

The  operation  consists  of  two  distinct  steps,  one  dealing  with  the  sac,  the 
other  with  the  canal.  The  patient  must  be  carefully  prepared  and  the  parts 
shaved  and  thoroughly  cleansed  ;  the  incision  through  the  skin  lies  over  the 
external  ring,  or  may  with  advantage  be  placed  a  little  higher. 

The  sac.'  The  first  step  is  to  isolate  this  thoroughly.  In  congenital 
hernia,  if  the  cord  causes  any  difficulty,  the  plan  suggested  by  McEwen  may 
be  followed.  The  sac  is  opened  and  two  longitudinal  incisions  are  made  in 
it,  one  on  either  side  of  the  cord,  parallel  to  it,  so  that  this,  with  the  strip 
that  adheres,  is  left  undisturbed.  If  the  pouch  is  open  right  down  to  the 
testicle,  the  lower  end  must  be  separated  from  the  rest  to  form  a  tunica 
vaginahs  ;  but  it  is  not  necessary  to  sew  this  up ;  the  walls  collapse  and 
adhere  to  each  other,  or  to  the  testis,  almost  at  once. 

When  the  sac  is  separated  it  may  be  either  cut  off,  the  neck  being  tied  and 
fixed  by  sutures  at  the  internal  ring,  invaginated,  twisted,  or  sewn  up  into  a 
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pad  and  pushed  into  the  subserous  space,  so  that  it  no  longer  lies  in  the 
canal  at  all.  Of  these  the  two  last  are  to  be  preferred  ;  in  both  the  separa- 
tion of  the  sac  must  be  complete  and  the  peritoneum  continuous  with  it 
must  be  detached  for  at  least  half  an  inch  inside  the  margin  of  the  internal  ring. 

(a)  Torsion  (Ball). — The  sac  is  iirst  examined  to  make  sure  that  it  is 
empty.  The  neck  is  grasped  with  a  pair  of  broad  catch-forceps,  and,  while 
the  finger  detaches  the  tissues  around,  is  twisted  until  it  is  felt  to  be  quite 
tight  and  that  any  further  torsion  would  tear  it.  A  stout  catgut  ligature  is 
then  placed  round  the  twisted  sac  as  high  as  possible,  tied  tightly  and  the 
ends  cut  off  short.  The  effect  of  this  is  to  throw  the  peritoneum  around  the 
opening  into  a  number  of  spiral  folds,  extending  over  such  a  distance  that  in 
two  cases  the  opposite  ring  was  narrowed  sufficiently  to  prevent  the  descent 
of  a  hernia.  Sutures  are  passed  afterwards  through  the  pillars  of  the  ring 
and  the  twisted  neck,  so  as  to  press  the  latter  towards  the  abdominal  cavity 
and  prevent  anything  like  a  funnel-shaped  depression  on  the  peritoneal  surface. 
No  ill  result  has  ever  been  recorded  after  this,  but  it  must  not  be  forgotten 
that  in  some  cases  strangulation  of  the  parietal  peritoneum  (as  in  subperitoneal 
fatty  hernifp)  has  given  rise  to  symptoms  of  the  same  character,  although  of 

less  intensity,  as  strangulated  intestine. 
■  {b)  Folding  {McEweji). — In  this  the 

sac  is  thoroughly  freed,  not  only  at  the 
fundus  and  neck,  but  for  half  an  inch 
farther  inside  the  constricting  ring ;  it 
is  then  drawn  down,  examined  to  see 
,  that  it  is  free,  and  a  stout  catgut  suture 

'  "   V  fastened  to  its  base.    This  is  threaded 

on  a  needle  and  passed  through  the 
,  serous  layers  from  side  to  side  at  very 

short  intervals,  working  towards  the 
neck,  so  that  when  it  is  drawn  upwards 
the  sac  is  thrown  into  a  series  of  short 
0^  folds  closely  pressed  together.  The 

11='.'  pad  thus  formed  is  pushed  inside  the 

;      ring  and  fixed  there  by  passing  the 
suture  through  the  muscles  on  the  front 
wall  of  the  abdomen  from  within  out- 
wards.   In  this  way,  a  solid  block  of 
Fio.  37i.-McEwen's  pad,  as  seen  from  the    invaginated  sac  is  placed  over  the  ring  j 
inside.  — not  in  the  canal — projectingmto  the 

peritoneal  cavity  (fig.  371),  so  that  when 
the  coils  of  the  intestine  are  forced  downwards  they  are  thrown  off  on  to  either 
side.   Owing  to  the  way  in  which  the  margins  of  the  ring  are  refreshed  by 
detaching  the  peritoneum,  the  pad  very  soon  becomes  adherent  at  its  new  site,  i 
The  canal. — The  second  step  is  to  suture  this  and  restore  its  valvular  » 
shape  (fig.  372). 

Where  it  has  not  been  shortened  by  the  traction  of  the  hernia  the  simplest 
method  is  to  pass  a  Liston's  needle,  threaded  with  silk  or  well-seasoned  cat- 
R-nt,  up  the  canal  along  the  finger  until  it  perforates  the  inner  boundary  of 
the  ring.    It  is  then  unthreaded,  withdrawn  (leaving  the  suture),  threaded  ! 
again  with  the  other  end,  and  passed  through  the  outer  boundary  at  the  | 
opposite  point.    Four  to  seven  sutures,  according  to  the  length  of  the  canal, 
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r'>7'2. — The  canal  seen  from  inside,  sliou-ing  its 
valvular  shape.    (After  Astley  Cooper.) 


may  be  passed  in  this  way,  each  perforating  all  the  structures  that  form 
its  outer  and  inner  walls,  and  leaving  beneath  them  a  small  space  along  the 
Hoor  for  the  spermatic  cord.    If  the  neck  of  the  sac  has  been  tied  or  twisted, 
the  first  suture  may  be  passed 
through  it  to  hold  it  well  up 

in  the  abdomen  ;  but,  in  any  :  |  „,j! 

case,  it  must  perforate   tlic  [  / 

boundaries  of  the  inner  ring     -  ~  - -  ■""'""""^^^ 
as  high  as  possible.    This  one  •  ,  ; 

should  be  secured  as  soon  as  ■ 
it  is  passed,  the  others  should 
all  be  inserted  before  one  is 
tied,  in  order  that  the  effect 
on  the  spermatic  cord  may  be 
noted  when  they  are  all  lifted 
up  together. 

When  the  canal  is  shor- 
tened McE wen's  plan  is  pre- 
ferable ;  merely  stitching  the 
opposite  walls  together  scarcely 
forms  any  protection.  The 
finger  is  introduced  into  the 
I  canal,  after  the  pad  formed 
out  of  the  sac  has  been  placed 
lin  position,  and  the  deep 
epigastric  artery  and  the  inner  border  of  the  ring  carefully  defined.  A 
hernia-needle  with  a  sharp  lateral  curve  at  the  end  (right  or  left  according 
to  the  side)  is  passed  up  the  canal  through  the  conjoined  tendon  (in  and 
out)  into  the  canal  again,  and  threaded  there  so  that  when  it  is  withdrawn, 
a  loop  of  catgut  is  left  on  the  deep  surface  of  the  tendon  with  the  two  ends 
free  in  the  canal  (fig.  378).  These  are  dealt  with  separately.  The  upper  is 
threaded  on  a  needle  and  passed  through  the  internal  oblique  muscle,  and 
ithe  aponeurosis  of  the  external  oblique  from  within  the  canal  towards  the 
jsurface,  on  a  level  corresponding  to  the  upper  end  of  the  loop.  The  lower  is 
Itreated  in  the  same  way,  but  is  only  passed  through  Poupart's  ligament. 

By  this  a  double  suture  is  formed  across  the  internal  ring,  drawing  its 
Inmer  margin  outwards  towards  the  under  surface  of  Poupart's  ligament.  The 
Itwo  free  ends  emerge  on  the  surface  of  the  external  oblique,  the  loop  lies  on 
Itlie  abdominal  side  of  the  conjoined  tendon  ;  when  the  ends  are  tied  together 
Ithis  is  drawn  directly  outwards  and  downwards  until  it  lies  beneath  the 
jmargin  of  the  outer  pillar  and  closes  the  ring  like  a  valve. 

A  second  double  suture  may  be  passed  in  the  same  way  lower  down  in 
llie  canal,  or,  now  that  the  valve  is  restored,  the  walls  maybe  sewn  together 
ill  the  former  plan. 

In  some  cases,  operating  upon  this  plan,  I  have  found  very  great  difti- 
|ulty  in  securing  anything  like  a  conjoined  tendon.    In  one,  at  least,  there 
ras  nothing  of  the  kind  attached  to  the  ileopectineal  line,  and  probably  this 
(■vas  the  cause  of  the  hernia. 

The  sutures  should  either  be  of  well-seasoned  catgut  or  silk  ;  their  object 
Is  to  secure  the  position  of  the  sac  and  the  walls  of  the  canal  until  a  sufficient 
jimount  of  lymph  has  been  thrown  out  to  consolidate  them  and  glue  them  all 

3  X 
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together.  Wire  is  unnecessary  ;  it  cannot  hold  fibrous  tissues  together  if 
there  is  any  strain,  and  although,  if  the  wound  heals  by  the  first  intention, 
it  becomes  buried  and  disappears,  it  is  always  liable,  years  afterwards,  like 
any  other  foreign  body  embedded  in  soft  parts,  to  set  up  a  certain  amount  of 
irritation,  and  gradually  ulcerate  its  way  out.  In  a  successful  case  the 
tissues  become  hard  and  dense  after  the  operation,  and  not  unfrequently 
after  the  stitches  have  been  absorbed,  or,  at  least,  have  lost  all  hold  on  the 
parts,  the  walls  of  the  canal  become  more  and  more  closely  approximated  by 
the  gradual  contraction  of  the  lymph  that  has  been  poured  out.  The  sutures 
should  never  be  drawn  too  tight  for  fear  of  their  cutting  out  too  soon,  and 


Fig.  373. — McEwen's  sutures  to  draw  the  conjoined  tendon  down  to  Poupart's  ligament. 

care  should  always  be  taken  that  a  sufficient  amount  of  space  is  left  for  the| 
spermatic  cord. 

The  treatment  of  the  wound  is  very  simple.  It  is  well  sponged  out  wit. 
an  antiseptic  and  dried  ;  the  edges  of  the  skin  are  brought  together  with 
continuous  catgut  suture,  and  sprinkled  over  with  iodoform  ;  and  the  groii, 
is  carefully  and  evenly  packed  with  an  absorbent  dressing,  so  as  to  ensur| 
equable  pressure  and  perfect  rest.  If  there  has  been  much  handling  of  th'.^ 
parts  a  drainage-tube  is  inserted,  and  the  dressing  is  removed  the  next  da;, 
to  make  sure  that  it  is  not  clogged  ;  afterwards  it  is  enough  if  it  is  place^ 
just  between  the  edges  of  the  wound.  At  the  end  of  a  week  or  ten  day| 
heahng  is  generally  perfect,  and  the  tube,  with  the  portion  of  the  sutures  th 
lias  not  been  absorbed,  is  found  lying  upon  the  skin. 
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A  spring  truss  should  not  be  Avorn  after  the  operation,  as  its  pressure  tends 
to  cause  premature  absorption  of  the  lymph  ;  but  the  abdominal  wall  requires 
a  certain  amount  of  support  for  some  months.  In  infants  this  may  be 
managed  with  a  skein  of  Berlin  avooI  as  already  described  ;  but  for  children 
and  adults  the  form  of  appliance  known  as  Harrison's  truss  answers  best. 
It  consists  of  a  well-fitting  pelvic  band,  and  two  short  thigh-pieces  made  of 
linen,  like  a  pair  of  very  short  drawers,  fitting  tightly  and  fastened  with  laces. 
A  perina3al  band  prevents  its  ascending,  and  it  may  in  addition  be  furnished 
with  a  scrotal  bag,  and  with  braces  passing  over  the  shoulders. 


Femokal,  Hebnia 


Hernia  into  the  crural  canal,  the  small  conical  space  with  base  upwards 
which  is  bounded  in  front  by  Poupaii's  ligament,  the  deep  crural  arch,  and 
the  falciform  edge  of  the  fascia  lata  ;  on  the  inner  side  by  Gimbernat's  liga- 
ment ;  on  the  outer  by 
1  the  femoral  vein  ;  and 
1  behind  by  the  bone  (fig. 
[374).    In  very  rare  in- 
;  stances  the  rupture  pro-  0- 
I  trudes  externally  to  the 
[vessels. 

Femoral  hernia  rare- 
lly  occurs  under  puberty, 
land  is  more  common 
lamong  women  than 
imong  men.  The  sac 
Is  always  acquired,  and 
the  tissues  that  lie  in 
the  canal  are  pushed 
llown  by  it  and  com- 
pressed so  as  to  form  a 
fascia  propria.  At  the 
laphenous  opening  it 
lomes  into  contact  with 
Ihe  cribriform  fascia, 
Ind  as  soon  as  this  gives 
|ay  the  hernia  curls  up- 
wards upon  itself  until  it 
rejects  over  Poupart's 
Igament,  and  lies  upon 
|ie  abdomen.  The  size 
rarely  very  large,  al- 
;h  moderate  ones 

te  not  uncommon.  The  contents  may  be  intestine  only,  but  in  a  large  pro- 
Irtion  of  instances  there  is  as  well  a  mass  of  irreducible  and  adherent  omen- 
Im.    In  one  or  two  cases  the  cascum  has  been  found  inside. 

Femoral  hernia  either  forms  a  small  tense  rounded  tumour  iunnediately 
llow  Poupart's  ligament,  or  a  larger  softer  swelling  of  irregular  shape,  trace- 
lie  to  a  neck  in  the  crural  canal.    So  long  as  it  is  not  strangulated  there 
I  an  impulse  on  couo-hins? ;  and  if  the  portion  of  intestine  is  not  too  small 
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(Littre's  hernia  usually  takes  place  here)  or  too  much  covered  in  with 
omentum,  it  may  be  resonant  on  percussion. 

Diagnosis.  Ing^iinal  hernia. — Sometimes,  especially  in  women,  a  folcf 
which  may  be  mistaken  for  the  fold  of  the  groin  extends  across  the  thigh 
lower  down  ;  but  the  spine  of  the  pubes  can  always  be  felt,  and  the  neck  of 
a  femoral  hernia  always  lies  below  it  and  to  the  outer  side. 

Psoas  abscess. — The  swelling  in  this  case  lies  beneath  the  vessels  as  well 
as  to  their  inner  side  ;  thei'e  is  a  fulness  in  the  iliac  fossa  above  ;  fluctuation 
can  usually  be  detected,  and  gradual  reduction  takes  place  when  pressure  is 
made  iipon  the  swelling. 

Varix  of  the  femoral  vein  occasionally  resembles  femoral  hernia ;  there 
may  be  an  impi^lse  on  coughing  ;  but  if  the  finger  is  placed  on  Poupart's  hga- 
ment  after  the  swelling  has  been  reduced  the  vein  is  filled  from  below. 

Enlarged  lymphatic  glands  often  present  great  difficulty,  especially  when 
there  is  only  one  and  it  is  not  elongated  transversely  ;  but  it  never  possesses 
a  neck  like  that  in  hernia. 

Fatty  growths  in  the  canal,  cysts,  hydrocele  of  the  sac,  and  a  thickened 
empty  sac  often  cannot  be  diagnosed.  In  such  circumstances,  if  symptoms  of 
strangulation  are  present,  an  exploratory  operation  should  be  performed. 

Treatment.  1.  Beducible  hernia. — This  should  be  supported  by  a  truss 
the  pad  of  which  presses  a  little  upwards  as  well  as  backwards,  hooking  under 
Poupart's  ligament,  and  is  bevelled  off  on  the  outer  side  so  as  not  to  compress 
the  femoral  vein. 

2.  Irreducible  but  not  strangulated.  If  there  is  only  a  small  amount  of 
omentum  (the  common  form)  a  pad  may  be  moulded  over  the  protrusion  to 
prevent  its  increasing ;  or  an  attempt  may  be  made  to  effect  reduction  by 
taxis  after  the  prolonged  application  of  ice  combined  with  scanty  diet  and 
iodide  of  potash  ;  but,  especially  in  young  women,  it  is  advisable  to  have 
the  sac  opened,  the  omentum  removed,  and  a  radical  cure  performed.  On 
the  one  hand  there  is  the  exceedingly  slight  risk  of  the  operation  ;  on  the 
other  there  is  the  existence  of  an  omental  band  passing  down  from  the  stomach 
to  the  groin,  exposing  the  patient  to  the  danger  of  internal  strangulation,  and 
forming  a  kind  of  inchned  plane  which  guides  the  intestine  infaUibly  to  the 
weakest  spot  in  the  wall.  In  most  of  the  cases  in  which  operation  is  required 
a  small  knuckle  of  intestine  is  caught  and  concealed  behind  irreducible 
omentum. 

If  Gimbernat's  ligament  is  too  freely  incised,  the  hernia  that  follows  is 
either  irreducible,  or,  if  it  can  be  reduced,  cannot  be  retained  in  position.  In 
such  cases  a  firmly-made  thigh-belt,  laced  up,  with  a  triangular  pad  to  fit  inj 
Scarpa's  triangle,  affords  more  relief  than  anything  else.    It  should  eithei  1 
be  attached  to  a  truss  or  provided  with  a  pelvic  band  of  its  own. 

3.  Strangulated. — In  femoral  hernia  the  symptoms  are  generally  acute, 
and  taxis  has  Httle  chance  of  succeeding,  owing  to  the  unyielding  characteif 
of  the  edges  of  the  ring.  If  a  portion  of  intestine  has  only  just  descended 
an  ice-bag  may  be  tried  for  a  short  time  in  the  hope  of  reducing  its  bulk ;  bup 
if  it  is  small  and  tense,  and  is  down  for  the  first  time,  or  if  there  is  an  ok 
epiplocele,  it  is  better  to  give  the  patient  an  anajsthetic,  and  if  taxis  does  noi. 
succeed  at  once,  operate.  In  the  one  case,  if  the  least  pressure  is  used,  ih 
edge  of  Gimbernat's  hgament  cuts  into  the  congested  bowel ;  in  the  other 
owing  to  the  mass  of  omentum  in  front,  the  pressure  is  too  diffused  to  ac 
with  any  certuinty.    If  the  symptoms  of  strangulation  have  lasted  acutel 
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for  more  than  two  days,  or  if  there  is  a  history  of  many  attempts  at  taxis, 
especially  by  the  patient  himself,  the  operation  should  be  performed  at  once. 

In  applying  taxis  the  position  of  the  patient  is  the  same  as  for  inguinal 
hernia,  the  thigh  flexed,  adducted,  and  rotated  inwards.  The  direction  of 
the  pressure  is  upwards  and  backwards,  the  tumour,  if  it  has  spread  over 
Poupart's  ligament,  being  drawn  downwards.  The  neck  of  the  sac  is  steadied 
with  one  hand,  the  utmost  gentleness  being  used,  and  softly  squeezed  from 
side  to  side,  while  the  other  draws  the  rupture  down  and  then  quietly  presses 
it  up  again. 

The  incision  is  vertical  immediately  over  the  neck,  with  its  upper  end  on 
Poupart's  ligament.  The  layers  divided  vary  in  each  case,  and  often  it  is 
thought  that  the  sac  is  exposed  when  the  fascia  propria  is  reached.  The 
difference  is  plain  at  once  if  they  are  traced  up  to  the  neck  ;  the  one  comes 
from  the  abdomen,  the  other  does  not.  Hey"s  ligament,  the  eurled-in  edge 
of  the  falciform  process  attached  to  the  iliopectineal  line,  is  the  first  tense 
band  divided,  and  sometimes  then  the  hernia  can  be  reduced.  More  often 
the  deep  crural  arch  and  the  lower  fibres  of  Gimbernafs  ligament,  where  it 
is  separating  from  Poupart's,  must  be  cut  "as  well.  If  there  is  no  reason  for 
opening  the  sac,  the  finger-nail  is  slipped  beneath  them,  and  the  end  of  a 
probe-pointed  hernia-knife  gently  insinuated  and  slowly  turned  round,  so  as  to 
make  a  small  incision  upwards  and  slightly  inwards.  If  this  fails,  or  if  it  is 
not  thought  advisal)le  to  try  it,  the  sac  is  opened  with  the  usual  precautions 
and. an  incision  made  from  the  inside  in  the  same  direction. 

The  incision  should  be  made  very  slowly  by  the  pressure  of  the  knife,  and 
should  be  as  short  as  possible  ;  if  more  space  is  required  it  is  better  to  make 
.a  second  than  to  divide  Gimbernat's  ligament  more  freely,  as  this  is  usually 
followed  by  a  most  intractable  form  of  hernia.  Moreover,  in  a  small  propor- 
tion of  cases  (about  1  per  cent.),  the  obturator  artery  pursues  an  abnormal 
course,  coming  off  from  the  deep  epigastric  and  winding  round  the  upper 
border  and  inner  side  of  the  crural  ring.  If,  as  it  usually  does,  it  runs  down 
between  the  hernia  and  the  vessels  it  is  not  likely  to  be  hurt ;  but  if  it  loops 
round  it  may  easily  be  divided,  as  it  lies  actually  on  the  sac.  For  this  reason 
the  finger  should  be  used  in  preference  to  a  director,  as  the  pulsation  can 
sometimes  be  felt.  Injury  to  the  vessel  may  be  avoided  by  using  a  blunt 
hernia-knife  ;  the  fibrous  tissue  is  so  tense  that  anything  will  divide  it,  while 
the  artery  is  simply  pushed  away.  If  it  should  be  hurt  an  attempt  must  be 
made  to  find  the  ends  and  ligature  them  or  secure  them  with  clamp-forceps, 
but  without  dividing  Poupart's  ligament ;  an  incision  should  be  made  above 
it,  as  for  ligature  of  the  external  iliac,  and  a  careful  dissection  carried  down 
until  the  bleeding  points  are  exposed.  In  one  case  the  lower  end  of  the 
artery  was  drawn  right  into  the  obturator  foramen.  Free  liffimorrliage  may 
occur  from  the  division  of  a  small  vein,  but  this  stops  of  itself. 

The  contents  of  the  sac  must  be  dealt  with  accordhig  to  the  ordinary 
rules,  but  especial  care  is  required  in  femoral  hernia,  as  the  constriction  may 
cause  ulceration,  and  even  sloughing,  of  the  mucous  membrane  without  evi- 
dence of  much  congestion.  Moreover,  a  small  knuckle  of  intestine  is  some- 
times concealed  behind,  and  even  in  the  interior  of  a  mass  of  irreducible 
omentum. 

The  sac,  when  it  has  been  emptied,  shoidd  be  detached  thoroughly  from 
the  tissues  around,  and  sewn  up  into  a  pad  after  McEwen's  plan.  Afterwards 
a  suture  maybe  passed  through  the  boundaries  of  the  ring  in  the  way  devised 
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by  Wood  for  the  radical  cure  ;  a  Listen's  needle  is  passed  through  the  pubic 
portion  of  the  fascia  lata,  entering  about  an  inch  below  and  emerging  close 
to  the  pectineal  line,  and  then  through  Poupart's  ligament.  Catgut,  silk,  or 
Avire  may  be  used,  as  in  the  inguinal  operation,  and  two,  or  at  the  most 
three,  sutures  inserted  between  Gimbernat's  ligament  and  the  femoral  vein. 

Umbilical  Heenia 

This  may  be  congenital,  or  it  may  occur  during  infancy,  or  later,  during 
adult  life. 

(a)  The  congenital  form  of  umbilical  hernia  is  due  to  the  visceral  plates 
failing  to  meet  in  the  middle  line,  and  allowing  some  portion  of  the  intestine, 
and,  in  rare  cases,  the  greater  part  of  the  abdominal  contents,  to  protrude. 
Owing  to  the  method  of  its  development  the  caecum  is  often  found  in  it. 

A  sac  is  present  in  most  instances,  formed  from  the  peritoneum,  and  ex- 
tending among  the  tissues  of  the  cord.  It  may  be  so  thin  that  the  nature 
of  the  contents  can  be  seen  at  once,  or  it  may  be  fairly  thick.  Occasionally 
it  is  wanting,  even  when  the  protrusion  is  small ;  in  cases  of  great  deformity 
it  is  naturally  never  developed.    Strangulation  may  occur  at  the  neck. 

Reduction  and  ligature  of  the  sac  at  its  neck  should  be  performed  imme- 
diately after  birth  ;  if  the  protrusion  is  left  the  delicate  tissues  dry  up  and 
become  adherent  to  the  bowel.  In  cases  of  strangulation,  or  where  the  con- 
tents have  formed  adhesions  to  the  wall,  or  are  irreducible  for  other  reasons, 
the  sac  must  be  opened.  If  reduction  is  successful,  the  edges  of  the  ring 
should  be  brought  together  with  a  catgut  suture. 

(b)  The  umbilical  hernia  which  is  so  common  in  infants  is  due  to  the 
stretching  of  the  cicatrix  shortly  after  birth.  It  never  appears  to  lead  to 
strangulation,  and  it  is  usually  cured  rapidly  by  the  contraction  of  the  orifice, 
if  the  rupture  is  prevented  from  escaping.  Tight  abdominal  belts  with 
button-shaped  projections  to  fit"  into  the  opening  are  most  injurious  ;  the  pad 
should  either  be  fiat  (a  penny  sewn  up  in  wash  leather  forms  a  very  conve- 
nient one)  or  dispensed  with  altogether,  the  skin  being  merely  rolled  up  into 
two  folds,  one  on  either  side,  and  held  together  with  strapping.  In  the  case 
of  a  boy,  four  years  of  age,  in  whom  the  protrusion  still  persisted,  I  laid  open 
the  sac  (which  was  very  much  thickened  from  the  constant  irritation  of 
trusses),  ligatured  the  neck  and  sewed  up  the  opening  with  catgut.  Wood 
has  recommended  lacing  the  orifice  round  with  a  suture. 

(c)  The  form  that  occurs  in  adult  life  protrudes  through  the  linea  alba 
close  to  the  umbilicus,  occasionally  in  more  places  than  one,  so  that  two  hernife 
lie  in  the  same  tumour,  separated  at  their  necks  by  a  tense  band  of  fibrous 
tissue.  It  is  usually  met  with  in  women  who  have  had  large  famihes,  and  it 
may  attain  an  enormous  size,  hanging  down  like  a  pendulous  tumour  filled 
with  omentum,  small  intestine,  or  colon. 

This  hernia  is  frequently  irreducible,  and  when  it  attains  any  size  is 
especially  hable  to  become  obstructed  and  inflamed.  Strangulation,  when 
it  occurs  ,  is  usually  a  sequel  of  obstruction  :  the  tumour  is  allowed  to  hang 
down  over  the  sharp  edge  of  the  ring,  the  veins  are  compressed,  congestion 
sets  in,  the  orifice  becomes  blocked  with  the  swollen  mass,  and  at  length  the 
circulation  is  stopped. 

When  the  hernia  is  reducible  it  must  be  retained  in  position  by  a  suit- 
able belt ;  if  this  is  impossible,  it  should  be  well  supported,  especially  from 
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beneath,  and,  as  far  as  can  be,  prevented  from  increasing.  Strangulation  is 
often  very  insidious.  The  hernia  has  been  irreducible  for  some  time  and  is 
perhaps  obstructed.  At  first  there  is  only  discomfort  or  uneasiness  ;  then 
vomiting  begins,  and  soon  the  constitutional  signs  of  strangulation  set  in 
definitely.  Taxis  may  succeed  ;  but,  owing  to  the  way  in  which  the  strangu- 
lated loop  is  shielded  by  the  rest,  it  often  fails.  In  this  case  an  incision 
must  be  made  over  the  upper  part  of  the  tumour  (Wood  prefers  the  lower), 
and  the  neighbouring  abdominal  wall,  in  the  middle  line,  and  the  skin  care- 
fully divided  over  the  margin  of  the  orifice.  The  sac  is  excessively  thin,  and 
the  tissues  are  generally  matted  together  from  constant  irritation  ;  but  an 
attempt  should  always  be  made  to  relieve  the  constriction  without  opening 
the  peritoneum.  If  it  cannot  be  done,  either  a  small  incision  must  be  made 
through  the  fibrous  ring,  from  the  inside  of  the  sac  at  one  or  two  points,  and 
the  strangulated  loop  reduced,  the  rest  being  left  as  it  was  before,  or  the 
sac  may  be  laid  freely  open,  the  contents  unravelled  and  released  from  the 
omentum,  which  is  spread  over  and  among  them,  and  the  operation  com- 
pleted as  in  abdominal  section,  excising  the  redundant  portion.  Which  of  the 
two  should  be  performed  must  be  deterfnined  by  the  circumstances  of  each 
case ;  the  latter  requires  the  greatest  care  and  may  be  exceedingly  tedious 
and  prolonged,  but  the  results  do  not  seem  to  be  more  unfavourable. 

In  one  case,  in  which  the  walls  of  the  abdomen  were  enormously  thickened 
from  the  deposit  of  fat,  I  made  an  incision  in  the  linea  alba  below  the 
umbilicus,  where,  owing  to  the  pressure  of  the  tumour,  the  tissues  were  not 
quite  so  thick  as  in  other  parts,  dilated  the  stricture  from  the  inside,  and 
withdrew  the  strangulated  loop.  The  immediate  result  was  successful,  but 
the  patient  died  some  weeks  later  from  bronchitis  and  prolonged  suppuration 
in  the  abdominal  wall. 

Ventkal  Heknia 

Hernia  through  the  linea  alba  (except  at  the  umbilicus),  the  linea 
semilunaris,  or  some  other  part  of  the  abdominal  wall  that  is  not  usually 
weak.  It  may  be  the  result  of  defective  development,  or  it  may  be  due  to 
operations,  injuries,  extreme  distension,  rupture  of  muscles,  abscesses 
leaving  a  yielding  cicatrix,  or,  in  short,  anything  that  impairs  the  strength 
of  the  part.  It  must  be  treated  in  all"  respects  hkc  umbilical  hernia. 
Strangulation  is  rare,  although  I  have  met  with  instances  of  it.  Herniie  of 
the  subperitoneal  fat  may  occur  in  the  middle  line,  and  have  been  known 
to  cause  symptoms  of  strangulation  from  dragging  upon  the  peritoneum 
beneath. 

Obturatoe  Hernia 

Hernia  through  the  obturator  canal  in  the  upper  and  outer  part  of  the 
thyroid  foramen  is  always  acquired,  is  much  more  conunon  in  women  than 
in  men,  and  rarely  occurs  until  middle  age  ;  arpparently  it  is  connected  with 
the  emaciation  and  loss  of  fat  which  often  follow  the  climacteric.  It  pro- 
trudes either  between  the  obturator  externus  and  pectineus,  or  through  one 
or  other,  stretching  the  fibres  over  it,  and  causes  an  indefinite  fulness  in  the 
groin,  behind  and  to  the  inner  side  of  the  femoral  vessels,  between  them  and 
the  adductor  longus.  The  obturator  artery  and  vein  may  lie  either  to  tlie 
inner  or  outer  side,  the  relation  they  bear  to  the  neck  of  the  sac  being  very 
inconstant. 
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This  form  of  hernia  is  rarely  recognised  unless  it  is  strangulated.  It 
is  always  small  and  deeply  buried ;  and,  unless  there  is  pain  along  the 
obturator  nerve,  there  is  little  or  nothing  to  direct  attention  to  it.  If  stran- 
gulation sets  in  the  symptoms  are  generally  acute ;  the  inner  side  of  the 
thigh  is  tender  and  painful ;  sometimes,  if  the  patient  is  thin,  a  certain 
amount  of  fulness  may  be  made  out,  especially  when  the  hips  are  slightly 
flexed  and  abducted;  the  muscles  of  the  abdominal  wall  are  rigid,  and  the 
movements  of  the  thigh  are  attended  with  pain.  Vomiting  and  collapse 
usually  come  on  at  once  and  are  very  severe.  In  about  half  the  cases  there 
is  a  complaint  of  pairi  running  down  the  inner  side  of  the  thigh  to  the  knee- 
joint,  or  even  into  the  leg,  evidently  due  to  the  pressure  upon  the  nerve  ; 
but  in  many  instances  this  symptom  has  not  been  noted.  Examination  per 
vaginam  is  stated  to  have  been  of  assistance  in  the  diagnosis. 

Taxis  has  been  successful  in  a  fair  number  of  cases.  The  thigh  should 
be  flexed,  adducted,  and  rotated  a  little  inwards  to  relax  the  muscles  around 
the  hernia  as  mu.ch  as  possible ;  and  the  pressure  must  be  applied  from 
below  upwards.  If  this  fails  to  give  relief  and  the  symptoms  point  to  stran- 
gulation, an  incision  should  be  made  to  the  inner  side  of  the  femoral  vessels, 
parallel  to  them,  commencing  immediately  below  Poupart's  ligament,  and 
the  pectineus  muscle  exposed.  The  fascia  covering  it  is  divided,  the  muscular 
fibres  separated  and  held  apart,  and  the  finger  passed  down  to  explore  the 
upper  and  outer  part  of  the  obturator  canal.  If  the  sac  can  be  made  out 
it  must  be  separated  from  the  tissues  around  and  opened  so  that  the  condition 
■of  the  intestine  may  be  assured.  The  stricture  is  divided  by  cutting  either 
directly  downwards,  or  a  little  downwards  and  outwards.  In  several  instances 
the  local  symptoms  have  been  so  obscure  that  abdominal  section  has  been 
performed  for  the  relief  of  strangulation. 

Other  varieties  of  hernia  are  very  rare,  and  possess  but  slight  surgical 
interest. 

Diaphragmatic  hernia  may  be  either  congenital  or  acquired.  In  the 
former  case  the  protrusion  takes  place  by  the  side  of  the  ensiform  cartilage, 
between  the  costal  and  xiphoid  portions  of  the  diaphragm,  or  through  some 
accidentally  weak  part,  and  it  is  usually  covered  with  a  sac.  In  the  latter, 
which  is  much  the  more  common,  any  part  of  the  diaphragm  may  give  way 
and  allow  the  intestines  to  be  forced  through  the  rent  into  the  pleura. 

The  congenital  form  scarcely  admits  of  diagnosis  :  in  the  acquired  one,  if 
the  amount  of  the  protrusion  is  very  great  (and,  occasionally,  the  stomach, 
spleen,  part  of  the  liver,  and  a  considerable  proportion  of  the  intestine  are 
forced  into  the  pleural  cavity),  death,  generally  speaking,  occurs  at  once 
from  the  interference  with  the  thoracic  viscera ;  in  other  cases,  if  the 
patient  survives,  there  is  great  distress,  arising  from  the  displacement  of 
the  organs  and  the  adhesions  that  form  between  them  ;  and  strangulation 
may  occur. 

PerincBal  hernia. — In  this  the  protrusion  takes  place  either  between  the 
bladder  and  rectum,  or  the  bladder  and  vagina,  according  to  the  sex.  Usually 
it  passes  through  the  fibres  of  the  levator  ani  and  forms  a  soft,  easily 
reducible  swelling  to  one  side  of  the  middle  line. 

Pudendal  hernia  may  occur  in  women  past  middle  life,  the  sac  descend- 
ing between  the  ramus  of  the  ischium  and  the  vagina  into  the  posterior  part 
of  the  labium.    It  might  be  mistaken  for  a  labial  cyst. 
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Sciatic  hernia  has  been  described  by  Astley  Cooper,  the  rupturr  lying 
between  the  pyriformis  and  the  spine  of  the  ischium. 

Lumbar  hernia  occurs  in  Pott's  triangle,  the  small  space  bounded  by  the 
-external  oblique,  the  latissimus  dorsi,  and  the  crest  of  the  ilium.  It  must 
either  pass  through  the  aponeurosis  of  the  transversalis  and  the  internal 
■oblique,  or  stretch  them  gradually  before  it  as  coverings  of  the  sac. 


Sect] on  IV.  — Intesti nal  ( Ji]strui:tio5 

Intestinal  obstruction  includes  all  cases  of  internal  hernia,  strangulation 
by  bands,  twisting,  intussusception,  stricture  and  impaction.  For  clinical 
purposes  these  are  divided  into  two  great  classes. 

In  the  one  the  onset  is  instantaneous,  and  the  chief  symptoms  are  due  to 
lihe  effect  upon  the  nervous  system.  The  patient  is  in  perfect  health  : 
suddenly  and  without  warning,  some  part  of  the  bowel  is  caught  or  twisted  ; 
the  circulation  is  stopped  ;  the  great  nerve-plexuses  are  thrown  into  a  state 
of  violent  disorder ;  vomiting,  collapse,  and  pain,  come  on  at  once ;  the 
vomit  rapidly  becomes  fiscal ;  the  prostration  is  complete  ;  and,  if  the  patient 
■does  not  sink  from  exhaustion,  the  intestine  becomes  gangrenous  in  the 
■course  of  a  few  days. 

In  the  other  the  onset  is  gradual,  and  the  symptoms  for  a  time  ill- 
defined  ;  the  health  often  has  been  failing ;  there  have  been  previous  slight 
attacks  of  a  similar  character,  at  first  relieved  easily,  then  with  greater 
difficulty,  until  at  length  absolute  obstruction  and  distension  of  the  abdomen 
set  in.  Pain  is  present,  but  it  comes  on  spasmodically  and  grows  more  and 
more  intense.  Vomiting,  when  it  does  occur,  is  due  to  the  accumulation  of 
food,  not  to  the  effect  upon  the  nervous  system  ;  but  the  case  may  run  a 
course  of  weeks  without  its  happening  once.  Collapse  does  not  come  on 
until  the  end  is  approaching. 

It  nnist  not  be  imagined,  however,  that  every  case  can  be  included  at 
once  under  one  of  these  headings  ;  the  diagnosis  of  the  cause  and  of  the  seat 
of  intestinal  obstruction  is  one  of  the  most  difficult  in  surgery,  and  often  an 
operation  has  to  be  performed  with  the  double  object  of  exploration  and 
relief. 

Occasionally  the  aspect  of  a  case  changes  suddenly  :  chronic  obstruction 
becomes  acute,  the  symptoms  become  infinitely  more  severe,  and  the  patient 
sinks  from  prostration,  the  more  rapidly  because  of  the  exlianstion  caused  by 
the  previous  illness. 

Acute  Intestinal  Obstruction,  or  Internal  StranCxUlation 

The  symptoms  acute  and  the  strangulation  sudden,  as  in  external  hernia. 
Causes.— The  most  useful  classification  is  that  adopted  by  Treves  :-- 

1.  Internal  hernia  and  strangulation  by  l)ands  of  all  kinds. 

2.  Volvulus. 

3.  Acute  intussusception. 
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4.  Sudden  obstruction  due  to  gall-stones,  or  impaction  of  feces,  with  or 
without  previous  narrowing  of  the  bowel.  Stricture,  m  most  instances,  iS' 
gradual ;  but,  occasionally,  the  closure  suddenly  becomes  complete,  and  the- 
symptoms  assume  an  intensely  acute  character. 

1.  Internal  hernia  and  strangulation  by  bands. — Pouches,  which  may 
become  hernial  sacs,  are  occasionally  developed  from  depressions  on  the 
posterior  wall  of  the  abdomen.  One  of  these  is  the  duodeno -jejunal  fossa,, 
caused  by  the  fold  of  peritoneum  covering  the  inferior  mesenteric  vein; 
another  is  the  stibccecal,  to  the  inner  side  of  the  cfecum,  bounded  above  by 
a  fold  passing  from  the  promontory  to  the  CiPcum ;  and  there  may  be  a 
third,  the  inters igmoid,  between  the  left  ureter,  the  superior  lijemorrhoidal 
vein  and  the  spermatic  vessels.  In  other  cases  a  pouch  is  formed  by  the 
yielding  of  the  wall  at  one  spot,  the  fascia  covering  the  iiiacus,  for  example,, 
so  that  the  peritoneum  protrudes  into  the  tissues  beneath. 

Rings  and  loops  are  sometimes  present  in  the  peritoneal  cavity.  A 
hernia  has  been  known  in  the  foramen  of  Winslow  ;  but,  more  frequently, 
the  opening  is  abnormal,  in  the  mesentery  or  the  omentum,  or  in  a  sheet  of 
lymph  thrown  out  during  an  attack  of  inflammation. 

Bands  and  adhesions  are  more  common.  Pelvic  peritonitis  in  women,  and 
typhlitis  in  men,  are  the  causes  in  most  of  the  cases.  In  some  the  omentum 
is  fixed  to  the  pelvis  and  rolled  up  into  the  shape  of  a  fan ;  this  occurs 
more  often  in  men,  partly  owing  to  the  typhlitis,  partly  to  the  frequency  of 
hernia.  In  others  there  is  a  tough  fibrous  band  thrown  across  from  one 
part  to  another  at  the  back  of  the  abdomen ;  or  two  distant  loops  of  in- 
testine becoiiie  connected  together  by  an  adhesion  which,  as  they  separate, 

is  stretched  out  into  a 
.  narrow  cord ;  or,  again, 
a  portion  of  intestine, 
the  appendix  vermi- 
formis,  for  example, 
or  the  pedicle  of  an 
ovarian  tumour,  or 
even  a  Fallopian  tube, 
is  tied  down  in  such  a 
way  that  a  small  space 
is  left  behind.  No 
matter  how  it  is  pro- 
duced, when  a  band  of 
any  kind  is  present, 
there  is  always  the 
danger  of  strangula- 
tion. The  intestine 
slips  under  it,  some- 
times ua  a  great  coil, 
and  either  becomes 
congested  or  else 
in  a  very  few  hours  it  becomes 
are  constricted,  and  the  circulation  stopped.  In  rare 
instances  the  traction  of  a  band  upon  one  side  of  the  intestine  has  caused  it 
to  bend  so  acutely  as  to  close  the  lumen  ;  and  the  same  thing  has  occurred 
trom  the  bowel  being  compressed  or  held  in  a  bent  position,  or  even  from 


75.— strangulation  of  .small  inteistine  by  band. 


twisted  upon  itself  so  that  it  cannot  return 
loaded  ;  the  veins 
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its  being  tied  down  by  adhesions,  especially  when  it  is  doubled  into  a 
loop. 

Bands  that  are  long  and  loose,  or  that  are  attached  only  at  one  end,  are 
scarcely  less  dangerous  ;  in  the  former  case  they  are  sometimes  throAvn  into 
a  kind  of  spiral  coil,  through  the  centre  of  which  a  loop  of  intestine  may 
descend.  Probably,  as  Treves  has  pointed  out,  this  is  of  httle  consequence 
so  long  as  the  intestine  is  healthy  ;  but  if  the  sides  of  the  loop  are  adherent 
to  each  other,  or  if  the  bowel  is  held  by  adhesions  doubled  upon  itself,  the 
neck  is  very  likely  to  be  narrower  than  the  rest,  and  strangulation  is  highly 
probable.  When  one  end  is  unattached,  a  knot,  sometimes  of  a  very 
complicated  character,  may  be  formed  around  the  bowel,  and  lead  to  the 
same  result.  One  end  is  free  and  slightly  enlarged  ;  this  slips  inside  a  loop 
formed  by  the  rest,  the  intestine  pushing  it  on  until  at  length  the  knot  is 
drawn  tight  and  the  bowel  strangulates  itself. 

Meckel's  diverticulum,  the  remains  of  the  vitelline  duct,  is  an  especial 
source  of  danger.  Springing  from  the  ileum  a  short  distance  above  the 
cfecum,  it  is  directed  forwards  towards  the  umbilicus.  Sometimes  it  is  a  tube 
resembling  the  small  intestine,  and  opening  on  the  exterior  ;  more  often  it 
projects  two  or  three  inches,  and  ends  in  a  fibroiis  cord  ;  or  the  end  is  free 
and  enlarged  or  club-shaped  ;  or  it  may  have  secondary  attachments  else- 
where. It  acts  like  a  peritoneal  band  :  if  it  is  fixed  at  both  ends  a  loop  of 
intestine  may  slip  beneath  and  be  tAvisted  on  itself  and  strangulated  ;  it  may 
coil  itself  into  a  loop,  or  if  the  end  is  enlarged  and  free  it  may  knot  itself  into 
a  snare  ;  in  a  few  cases  a  loop  of  intestine  has  fallen  over  it  and  become 
acutely  bent ;  in  one  or  two  instances  it  has  exerted  such  traction  upon  the 
intestine  as  to  close  the  lumen  completely  ;  and  finally  it  may  allow  the  in- 
testine to  become  extruded  through  it  ;  the  mucous  membrane  is  prolapsed 


first,  and  this  is  followed  by  more  and  more  of  the  bowel,  until  there  is  a  huge 
intensely  congested  protrusion,  turned  inside  out,  projecting  through  the 
umbilicus.  In  one  case  of  this  kind  I  was  obliged  to  open  the  abdomen  before 
the  mass  could  be  reduced  (fig.  370). 

Strangulation  by  bands  or  through  apertures  form,  according  to  Treves, 
one-fourth  of  the  total  number  of  cases  of  intestinal  obstruction  from  all 
causes.  Of  these  more  than  one-third  are  due  to  false  ligaments,  about  one- 
fifth  to  the  omentum,  and  rather  more  than  one-fifth  to  the  presence  of 
Meckel's  diverticulum. 


Fig.  o7i<. — Proliipse  of  intestine  tlirougli  jMeckel's  diveitic  uhnn. 
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2.  Volvulus. — Of  this  there  are  two  forms.  In  the  more  common,  a  loop  of 
intestine,  the  ends  of  which  He  close  together,  is  twisted  aromid  its  long  axis  ; 
in  the  other,  two  distinct  loops  are  twisted  around  each  other.  A  third,  very 
rare  form,  twisting  on  its  own  axis,  has  been  described  in  the  colon. 

Owing  to  its  anatomical  relations  the  sigmoid  flexure  is  the  common  seat 
of  volvulus  ;  but  it  cannot  occur  even  here  unless  the  mesentery  is  elongated, 
and  the  ends  of  the  loop  dragged  close  together  by  long-continued  distension. 
For  this  reason  it  rarely  occurs  under  middle  life,  is  almost  unknown  in 
children,  and  is  usually  preceded  by  chronic  constipation.  It  may  happen  to 
the  caacum,  when,  owing  to  the  persistence  of  a  fcetal  condition,  there  is  a 
long  mesocsecum  and  mesocolon  ;  and  to  the  small  intestine,  if  a  loop  becomes 
tied  together  and  fixed  by  adhesions  ;  bu.t  these  are  very  rare. 

The  second  form  of  volvulus  may  affect  the  same  regions  ;  but  it  is  very 
imcommon. 

The  immediate  cause  is  probably  some  sudden  movement  of  the  body  j  the 
effect  is  a  tight  twisting  of  both  ends,  leaving  the  long  and  heavy  loop  hanging 
down  without  any  power  of  recovering  itself.  In  some  instances  the  pressure 
of  the  anterior  abdominal  wall  seems  to  retain  it.  Venous  congestion  sets  in 
at  once ;  the  loop  becomes  enormously  distended  with  gases  that  are  set 
free  in  it ;  it  may  even  reach  the  diaphragm,  and  by  its  pressure  prevent  the 
swelling  of  other  portions  of  the  intestine  ;  peritonitis  is  almost  invariable, 
and  sets  in  exceedingly  early  ;  and  ulcei'ation  of  the  mucous  membrane  in  the 
bowel  above  the  seat  of  constriction,  or  gangrene  of  the  loop,  follows  rapidly. 
At  first  the  coil  can  be  untwisted  Avithoiit  much  difficulty,  but  after  a  little 
while  the  walls  become  so  dense  that  it  rolls  back  as  soon  as  the  pressure  is 
taken  from  it.    Volvulus  may  prove  fatal  within  forty-eight  hours. 

Volvulus  may  occur  after  the  reduction  of  a  strangulated  hernia,  causing 
persistence  of  the  symptoms  ;  and  in  the  case  of  bands  strangulation  is  often 
the  result  of  the  combination,  the  band  and  the  twist. 

3.  Intussusception  is  the  prolapse  of  one  part  of  the  intestine  into  the 
interior  of  another  immediately  adjoining.  It  is  a  very  common  form  of 
obstruction,  making  up  very  nearly  one-third  of  the  whole  ;  and,  owing  to  the 
mobihty  of  the  intestines  in  children,  is  especially  frequent  among  them. 
More  than  half  the  cases  occur  under  ten  years  of  age. 

If  a  section  is  made  through  an,  intussusception,  three  layers  of  intestine 
are  divided,  the  innermost  qr  entering  layer ;  the  outermost,  or  sheath  ;  and 
the  middle  or  returning  one,  in  which  the  mucous  surface  is  outside,  facing 
the  mucous  surface  of  the  sheath,  and  the  peritoneal  inside,  facing  that  of  the 
entering  layer.  The  two  inner  layers  are  Imown  as  the  intussusceptum.  In 
exceptional  cases  five  and  even  seven  layers  are  met  with. 

The  mesentery  of  course  is  carried  in  with  the  bowel,  lying  between  the 
peritoneal  surfaces  of  the  inner  layers,  and  dragging  the  intussusception  into 
a  cone,  the  apex  of  which  lies  at  the  point,  the  base  at  the  neck.  A  certain 
amount  of  elongation  is  necessary  to  allow  this,  but,  owing  to  the  direction 
taken  by  the  bowel,  not  so  much  as  might  be  expected ;  and  as  an  ileocecal 
intussusception  can  reach  the  rectum  within  a  few  hours,  the  increased 
length  is  not  due  merely  to  stretching.  The  effect  of  this  traction  is,  iii 
general,  to  throw  the  intestine  into  a  curve,  and  to  tilt  up  the  orifice  of  the 
intussusceptum,  so  that  it  has  the  aspect  of  a  slit  and  looks  towards  the  side 
of  the  bowel  rather  than  down  the  axis. 

Intussusception  exists  in  two  different  forms.    In  the  common  one,  the 
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377. 


Double  intussusception. 


apex  of  the  iiivagmatioii  noxer  changes  ;  the  part  that  entered  first  continues 
in  front  throughout,  and  the  increase  is  entirely  at  the  expense  of  the  sheath- 
ing layer;  in  the  other  (ileocohc),  which  only 
occurs  at  one  part  of  the  intestine  and  is  rare 
there,  the  ileum  slips  farther  and  farther  down 
the  colon  through  the  valve,  without  the  cfecum 
following  it ;  the  increase  is  entirely  at  the  expense 
of  the  small  intestine,  and  the  apex  is  constantly 
shifting.  Not  unfrequently  after  a  time  this  variety 
changes  into  the  other. 

The  ordinary  form  may  he  enteric,  ileoctecal 
or  colic.  Of  these  the  first  and  last  are  seldom 
met  with,  and  are  rarely  of  any  length  ;  the  second 
is  the  usual  one,  the  ileocfecal  valve  forming  the 
apex,  and  gradually  passing  througli  the  colon 
and  rectum  until  perhaps  it  protrudes  at  the 
anus.  The  frequency  with  which  intussusception 
takes  place  at  this  spot  is  due  to  some'  extent  to 
the  difference  in  size  between  the  tAvo  parts,  and 
to  the  fixed  position  of  the  c;pcum,  but,  as  Leichtenstern  and  others  have 
pointed  out,  there  is  a  very  close  analogy  between  the  sphincter-like  ileoctecal 
valve  and  the  sphincter  of  the  rectum,  and  between  the  invagination  that 
takes  place  at  the  one  and  the  prolapse  that  occurs  with  equal  frequency, 
especially  in  children,  at  the  other.  Ueociecal  tenesmus  probably  sets  in 
whenever  there  is  any  violent  catarrh  or  abnormal  irritability  of  the  intestine, 
just  as  anal  tenesmus  occurs  in  similar  conditions  of  the  rectum  ;  and  the 
repeated  and  forcible  peristalsis,  driving  down  on  to  the  firmly  closed  ileocecal 
valve,  causes  intussusception  in  the  one  case,  just  as  it  causes  prolapse  of 
the  rectum  in  the  other.  If  the  c£ecum  is  freely  movable,  as  it  usually  is  in 
children,  ileoc^ecal  intussusception  occurs  ;  if,  on  the  other  hand,  it  is  fixed, 
as  in  adults,  ileocolic.  When  once  the  invagination  has  commenced,  the 
contact  of  the  swollen  and  congested  apex,  stimulating  the  walls  of  the 
intestine  below,  tends  to  make  it  increase  indefinitely. 

In  upwards  of  one-half  the  recorded  cases  of  intussusception  no  exciting 
cause  can  be  found.  It  is  undoubtedly  more  common  in  delicate  patients 
than  in  those  who  are  strong  and  robust  ;  and  in  most  instances  where  there 
is  a  definite  reason  for  its  occurrence,  it  has  followed  diarrhcea,  free  purga- 
tion, or  colic  due  to  the  presence  of  undigested  food.  Possibly  slight  degrees 
of  it,  undergoing  spontaneous  reduction,  occur  more  commonly  than  is 
usually  imagined  in  severe  colic  attended  with  great  prostration.  In  a  few 
instances  it  has  followed  injury,  blows  upon  the  abdomen,  or  jumping  a  child 
up  and  down,  and  there  is  no  "doubt  thvi  the  presence  of  fibrous  polypi  in  the 
intestine  predisposes  to  it.  The  relation  that  exists  between  intussusception 
and  epithehoma  is  more  doubtful.  In  several  cases  the  apex  has  been  found 
to  be  the  seat  of  malignant  disease,  and  in  one  the  convexity  of  the  cur\  e 
was  involved,  but  it  is  difficult  to  say  whether  this  was  the  cause  or  the  con- 
sequence, due  to  the  prolonged  irritation. 

The  method  of  production,  acconUng  to  Nothnagel,  is  much  the  same 
whether  the  intussusception  is  due  to  paralysis  or  to  spasmodic  contraction 
(which  is  the  more  usual  of  the  two),  affecting  one  segment  of  the  bowel. 
The  intestines  above  scarcely  take  any  share  in  the  proceeding ;  the  longi- 
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tudinal  muscular  fibres  simply  keep  drawing  the  bowel  from  below,  over  the 
narrowed  part,  until  an  invagination  is  produced  and  the  apex  has  become 
swollen  and  congested.  True  intussusception  must  be  distinguished  from  the 
invagination  which  is  not  uncommonly  found  in  the  bodies  of  children  who 
have  died  from  cerebral  disease.  Several  of  these  may  occur  together,  they 
are  never  of  any  size,  and  can  always  be  reduced  without  difficulty.  Probably 
they  are  due  to  the  disorderly  character  of  the  peristalsis  when  the  circulation 
is  beginning  to  fail. 

EiFect. — This  chiefly  concerns  the  invaginated  part  and  its  mesentery ; 
the  sheath  may  escape  altogether,  although  sometimes  it  becomes  gangrenous, 
and  the  part  above  at  first  shows  scarcely  any  change  ;  later  it  may  be  dilated 
and  the  walls  liypertrophied,  or  ulceration  may  occur  and  end  in  perforation. 
It  all  depends  upon  the  character  of  the  constriction  ;  where  this  is  very  tight 
the  bowel  inside  becomes  intensely  congested,  blood  pours  out  from  the 
mucous  membranes,  the  walls  become  thickened  and  almost  solid,  especially 
along  the  convexity  and  at  the  apex,  and  the  intussuscepted  part  soon  becomes 
gangrenous.  The  middle  layer  usually  suffers  the  most  severely  ;  in  some 
instances  the  whole  invagination  is  destroyed  and  comes  away  in  a  mass,  the 
separation  taking  place  at  the  neck ;  more  frequently  it  is  detached  in  shreds, 
and  occasionally  the  inner  coat  is  gradually  cut  off  from  the  rest,  unfolded, 
and  passed  with  the  middle  layer,  turned  inside  out. 

Where  the  constriction  is  less  severe  a  low  form  of  inflammation  sets  in, 
the  walls  become  thickened,  adhesions  form  between  the  peritoneal  surfaces, 
sometimes  at  the  neck  only,  but  more  frequently  wherever  they  are  in  contact, 
and  if  the  patient  lives  the  whole  of  the  intussuscepted  part  may  at  length 
slough  off.  Obstruction  is  not  common,  in  spite  of  the  thickening  of  the 
walls  and  the  way  in  which  the  orifice  at  the  apex  is  dragged  to  one  side  by 
the  mesentery.  Very  often  the  intussusception  is  irreducible,  even  when  there 
are  no  adhesions — the  walls  are  so  thickened,  especially  along  the  convexity, 
and  the  apex  is  swollen  out  to  such  an  extent,  that  the  tissues  cannot  be 
unfolded  without  being  torn.  The  same  result  may  follow  from  twisting  of 
the  bowel  inside  the  sheath,  from  rigid  contraction  of  the  ileocecal  valve,  or 
from  the  presence  of  a  fibrous  polypus  springing  from  the  mucous  membrane. 

Where  the  constriction  is  very  lax  there  may  be  scarcely  any  alteration 
even  after  months,  but  not  unfrequently  after  some  little  time  the  symptoms 
suddenly  change  and  become  acute.  Peritoneal  adhesions  are  more  common 
in  chronic  than  in  acute  cases,  and  often  render  reduction  impossible  ; 
according  to  Treves  they  are  present  in  no  less  than  eighty  per  cent.  Some- 
times they  are  only  at  the  neck,  or  they  may  be  general,  or  limited  to  the 
part  first  invaginated,  so  that  the  whole  can  be  reduced  with  the  exception 
of  the  last  few  inches.  The  walls  of  the  bowel  above  are  liypertrophied ; 
sometimes  there  is  considerable  distension,  owing  to  the  narrowing  of  the 
passage  by  the  swelling  and  bending  of  the  intussuscepted  part.  Ulceration 
may  occur,  but  when  the  bowel  becomes  gangrenous  the  process  is  usually 
more  gradual  than  in  acute  cases. ;  it  may  involve  the  mucous  membrane 
only,  or  it  may  begin  at  the  apex  of  the  invagination  and  extend  slowly 
upwards  un^il  in  some  extreme  instances  the  greater  part  or  even  the 
whole  of  the  large  intestme  has  sloughed,  leaving  the  ileum  continuous  with 
the  rectum. 

4.  In  stricture  of  the  intestine  the  symptoms  sometimes  undergo  a  sudden 
change,  become  intensely  acute  and  resemble  those  of  strangulation.  This 
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may  depend  upon  a  variety  of  conditions  :  the  narrowed  part  may  have  be- 
come blocked  ;  a  fold  of  mucous  membrane  may  have  fallen  over  the  orifice  ; 
the  bowel,  especially  in  the  case  of  the  small  intestine,  may  have  suddenly 
become  bent  upon  itself,  and  closed  the  passage  ;  or,  if  the  obstruction  is  below 
ihe  sigmoid  flexure,  and  this  becomes  greatly  distended,  volvulus  may  sud- 
denly set  in  and  cause  a  fatal  termination  within  a  few  hours.  As  a  rule, 
the  symptoms  a.re  hardly  so  abrupt  or  so  violent  as  those  of  strangulation, 
and  nearly  always  there  is  a  history  of  previous  trouble  and  of  similar 
slighter  attacks.  If  the  onset  is  sudden  and  the  symptoms  acute,  as  occa- 
sionally happens,  especially  in  stricture  of  the  small  intestine,  there  is  no 
means  of  diagnosing  one  from  the  other. 

Gall-stones  which  liave  ulcerated  through  into  the  duodenum,  faecal 
accumulations,  and  very  rarely  foreign  bodies,  may  cause  symptoms  of  stran- 
gulation, even  when  there  is  no  stricture  ;  but,  in  this  case  again,  it  seldom 
happens  that  they  are  so  acute  or  the  collapse  so  extreme.  A  fatal  result, 
however,  has  been  known  to  occiu'  from  this  cause  within  four  days,  and 
the  average  duration  of  acute  obstruction  by  impacted  gall-stone  is  only 
seven. 

Symptoms. — These  conditions  are  grouped  together  because  they  are 
sudden  in  their  onset,  and  because,  with  certain  exceptions,  they  present  the 
characteristic  features  of  intestinal  strangulation,  collapse,  pain,  vomiting, 
and  constipation.  Of  these  the  two  first  are  always  present,  the  others  are 
not  so  constant ;  vomiting,  for  example,  does  not  always  occur  in  volvulus, 
or  only  makes  its  appearance  towards  the  end,  while  diarrhoea  with  a  dis- 
charge of  blood  and  mucus  from  the  anus  is  the  rule  in  acute  intussus- 
ception. 

(ft)  The  collapse  is  most  striking  in  internal  hernia,  strangulation  by  bands, 
and  acute  intussusception.  The  patient  is  utterly  prostrate  ;  the  temperature 
falls  ;  the  pulse  is  feeble  and  rapid ;  the  face  is  pinched,  the  eyes  sunken, 
the  extremities  cold,  and  the  secretion  of  urine  diminished.  The  severity 
depends  to  some  extent  upon  the  part  involved  ;  it  is  more  marked,  for  ex- 
ample, in  the  small  than  in  the  large  intestine,  and  nearer  the  pylorus  than 
at  the  lower  end,  but  the  amount  caught  and  the  tightness  of  the  constriction 
are  even  more  important.  In  volvulus  the  prostration  may  prove  fatal  in  two 
or  three  days,  but  as  a  rule  it  comes  on  more  slowly  and  reaches  its  maximum 
gradually. 

{b)  Pain  is  never  altogether  absent,  although  it  varies  in  character  and 
severity.  When  strangulation  is  the  prominent  feature,  and  the  peritoneum 
and  the  walls  of  the  bowel  are  crushed  together,  it  comes  on  at  once  and 
lasts  throughout,  varied  only  by  attacks  of  cohc,  which,  as  in  strangulated 
hernia,  are  especially  severe  when  the  abdomen  is  examined.  If,  on  the 
other  hand,  the  symptoms  are  due  to  gradual  narrowing  of  the  bowel,  as  in 
chronic  obstruction,  the  pain  from  the  first  is  of  a  peculiar  griping  character, 
coming  on  at  intervals,  with  periods  of  repose  and  comparative  comfort 
between.  Later,  as  the  obstruction  becomes  complete,  the  attacks  grow  more 
and  more  frequent,  and  the  intervals  shorter,  until  at  length  it  is  continuous 
with,  every  few  minutes,  violent  storms  of  colic,  often  visible  on  the  abdomen, 
as  the  coils  of  intestine  move  over  and  over.  Tenderness  is  seldom  present, 
unless  peritonitis  has  set  in  or  there  has  been  severe  cramp  affecting  the 
abdominal  muscles. 

(c)  Vomiting.— As  in  external  hernia,  this  is  reflex,  caused  by  injury  to 
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the  intestinal  nerves.  In  acute  strangulation  it  begins  at  once,  and  persists 
■without  ceasing ;  first  the  contents  of  the  stomach,  then  those  of  the  duo- 
denum, and,  after  a  time,  of  the  lower  part  of  the  intestine.  Towards  the- 
end  it  becomes  ffecal,  if  the  obstruction  is  low  doAvn  in  the  ilexim,  or  if  the 
contents  of  the  bowel  are  retained  sufticientlj'  long  for  decomposition  to  set 
in.  In  volvulus,  on  the  other  hand,  vomiting  may  not  be  present  at  all,  or 
it  may  be  very  scanty  and  even  give  a  certain  amount  of  relief. 

(d)  Constipation,  in  most  cases,  is  absolute.  Even  when  the  sigmoid 
flexure  is  full  of  fseces,  there  is  usually  no  evacuation,  owing  to  the  profound 
effect  upon  the  nervous  system.  Acute  intussusception,  however,  must  be 
excepted  ;  in  this  absolute  constipation  is  very  rare  ;  diarrhoea  is  the  rule, 
and  nearly  always  there  is  a  discharge  of  blood  and  mucus  with  violent 
tenesmus. 

These  symptoms  are  common,  more  or  less,  to  all  forms  of  acute  intestinal 
obstruction ;  others  are  less  general  and  serve  to  distinguish  one  variety  fromi 
the  other. 

Internal  strangulation,  however  produced,  presents  the  closest  resem- 
blance to  strangulated  hernia.  It  usually  occurs  in  young  adults  ;  the  onset 
is  sudden,  the  collapse,  pain,  and  vomiting  (which  soon  becomes  fiEcal)  are 
characteristic  ;  constipation  is  absolute  from  the  first ;  there  is  no  tenesmus  or 
tenderness  on  pressure  (until  peritonitis  sets  in);  meteorism  is  absent ;  the- 
coils  of  intestine  cannot  be  seen  through  the  wall,  and  no  tumour  can  be  felt- 
As  bands  are  the  most  common  cause,  there  is  a  history  of  previous  peritonitis, 
or  perityphlitis,  or  of  the  reduction  of  a  strangulated  (external )  hernia,  in  a 
very  large  proportion  of  cases. 

Volvulus,  as  compared  with  this,  very  rarely  occurs  before  forty,  is  far- 
more  common  in  the  sigmoid  flexure  than  elsewhere,  and  is  usually  preceded 
by  chronic  constipation.  The  onset  is  sudden  and  the  pain  severe  ;  but 
vomiting  does  not  commence  at  once,  and,  unlike  that  of  strangulation,  it 
may  give  a  certain  amount  of  relief.  Tenesmus  is  occasionally  present.  The- 
immense  distension  of  the  affected  bowel,  the  extreme  prostration,  and  the- 
rapid  occurrence  of  peritonitis  are  the  most  important  features.  The- 
abdomen  becomes  distended  until  the  diaphragm  can  scarcely  act ;  the- 
muscles  are  tense  and  rigid,  and  the  walls  exquisitely  tender ;  sometimes; 
there  is  dulness  on  percussion  at  the  back,  but,  as  a  rule,  it  is  resonant  all 
over ;  no  coils  of  intestine  can  be  seen  and  no  sign  of  any  tumour.  It  is- 
possible  that  manual  examination  of  the  rectum  and  enemata  may  be  of  some  j 
use  in  the  diagnosis  of  the  ordinary  form.  j 

Acute  intussusception  stands  in  great  contrast  to  these  ;  more  than  half  the- 
cases  occur  under  ten  years  of  age,  and  a  very  large  proportion  in  infants,  i 
Like  the  others,  the  onset  is  sudden,  attended  with  pain,  usually  distinctly 
paroxysmal,  and  great  prostration ;  but  the  vomiting  is  not  so  constant  and 
does  not  occur  so  early  as  in  internal  strangulation,  and  absolute  constipa-  i 
tion  is  hardly  ever  present.    Diarrhoea  is  the  rule,  and  in  more  than  eighty  ' 
per  cent,  there  is  a  discharge  of  blood  and  mucus  from  the  anus  with  well-  ' 
marked  tenesmus.    A  sausage-shaped  tumour  can  be  felt  in  a  large  propor- 
tion, sometimes  through  the  rectum  (in  which  case  it  bears  a  close  resem- 
blance to  the  OS  uteri),  more  often  through  the  abdominal  wall,  in  the  line  of 
the  colon  ;  it  varies  much  in  distinctness  and  becomes  especially  plain  during 
an  attack  of  colic.  The  region  of  the  swelling  is  nearly  always  tender  from  the- 
first ;  no  coils  of  intestine  are  visible,  and  meteorism  and  abdominal  disteu- 
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sion  are  not  marked  until  the  peritonitis  lias  spread  from  the  region  of  the 
intussusception  and  become  general.  Intussusception  in  infants,  if  the  parts 
are  very  tightly  constricted,  may  prove  fatal  from  collapse  in  forty-eight  hours. 

Sudden  obstruction,  duo  to  impacted  gall-stones  or  the  closure  of  a  stric- 
ture, can  only  be  distinguished  from  internal  strangulation  by  the  previous 
history. 

Diagnosis. — Acute  intestinal  strangulation  must  be  distinguished  from 
perityphlitis  and  peritonitis  (especially  that  form  which  is  due  to  ulceration 
of  the  appendix),  and  from  certain  other  conditions  which,  owing  to  the 
effect  they  produce  upon  the  great  nerve-plexuses,  give  rise  to  symptoms  of 
a  closely  similar  character  (pseudo-strangulation). 

With  the  former  of  these  there  is  rarely  any  difficulty,  provided  the  case 
seen  from  the  first  and  the  history  is  known.    Pcrityplilitis  seldom  begins 
without  some  previous  indication  ;  there  may  have  been  irregularity  of  the 
bowels,  or  an  attack  of  indigestion  ;  local  tenderness  in  the  iliac  fossa  is  an 
early  symptom  ;  sometimes  there  is  a  distinct  feeling  of  resistance  in  the 
same  place,  or  even  a  certain  amount  of  swelling  ;  very  often  there  is  a  history 
of  previous  attacks  of  a  similar  nature,  and  usually  there  is  a  slight  but  dis- 
tinct rise  of  temperature  from  the  first.    Peritonitis,  again,  of  such  a  nature 
as  to  be  mistaken  for  acute  intestinal  strangulation,  is  always  severe,  and 
ttended  from  the  first  with  fever,  distension  of  the  abdomen,  and  intense 
continued  pain.    Ascites  very  soon  makes  its  appearance,  the  vomiting  is  of 
different  character,  the  skin  over  the  whole  surface  is  exceedingly  tender, 
and,  if  it  is  due  to  perforation,  gas  very  soon  collects  in  the  abdominal  cavity, 
and  causes  a  diminution  in  the  hepatic  dulness.    If,  however,  the  patient  is 
not  seen  until  the  peritonitis  is  already  general,  or  if,  as  frequently  happens 
m  such  cases,  the  patient  is  too  exhausted  to  give  any  account  of  his 
ymptoms,  the  diagnosis  of  the  cause  is  impossible. 

In  psciLdo-strangulation,  on  the  other  hand,  or  where  a  part  of  the  bowel 
paralysed,  and  the  symptoms  are  due,  not  to  inflammation  but  to  the 
ffect  upon  the  nervous  system,  the  diagnosis  is  often  very  difficult,  and  cases 
ire  not  unknown  in  which  all  the  characteristic  signs  of  internal  strangula- 
lon  have  been  present  and  have  terminated  fatally,  without  any  evidence  of 
eclianical  obstruction  being  found  after  death. 
Paralysis  of  one  segment  of  intestine  may  be  the  direct  result  of  injury, 
T  maybe  reflex.    Instances  of  the  former  {ileus  paralyticus)  are  not  uncom- 
on  after  the  reduction  of  strangulated  hernia,  and  probably  the  cases  in  which 
Bcal  vomiting  and  other  signs  of  acute  strangulation  have  occurred  in  the 
ourse  of  typhoid  and  other  diseases  that  involve  the  coats  of  the  bowel,  or 
ven  after  injury  to  the  abdomen,  are  to  be  explained  in  the  same  way  ;  the 
owel  is  so  much  injured  in  one  spot  that  it  practically  acts  as  a  stricture 
hich  has  suddenly  become  impassable. 

In  other  cases  the  paralysis  is  reflex,  excited  by  some  distant  affection, 
iflammation  of  a  retained"  testicle  or  of  a  hydrocele,  or  phlegmon  of  the 
iterior  wall  of  the  abdomen,  and  the  symptoms  subside  as  soon  as  the  pain 
id  irritation  are  reheved.  In  neither  case  does  the  paralysis  of  the  intestine, 
3wever  produced,  account  for  more  than  vomiting  and  constipation ;  the 
olence  of  the  pain,  the  severity  of  the  vomiting  and  the  collapse,  are  the 
suit  of  reflex  disturbance,  starting  from  the  damaged  nerves  in  the  bowel, 
volving  the  great  abdominal  plexuses. 
Symptoms"  of  a  similar  character  occasionally  arise  f^'O™  disease  of  the 
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nervous  system,  hysteria  for  example,  although  chronic  obstruction  is  more 
common.  Tubercular  peritonitis,  meningitis,  hepatic  and  renal  colic,  dysen- 
tery and  various  other  affections,  have  at  times  caused  a  certain  amount  of 
difficulty  in  diagnosis. 

Treatment. — In  acute  intestinal  obstruction  the  first  object  is  to  release 
the  bowel,  whether  it  is  strangulated  by  a  band,  twisted  on  itself,  invaginated 
into  another  segment,  or  blocked  in  such  a  way  as  to  cause  the  same 
symptoms.  Except  possibly  in  this  last  mentioned  case,  it  is  of  little  avail 
merely  to  secure  the  discharge  of  the  contents  by  opening  the  intestines  above 
(in  volvulus  it  is  done  with  the  hope  of  uncoiling  and  releasing  the  twist) ;  the 
benefit  obtained  is  only  transient,  the  cause  is  not  removed,  the  nervous 
symptoms  are  not  relieved,  and  gangrene  with  fatal  peritonitis  is  practically 
inevitable.  It  is  true  that  a  few  cases  of  wonderful  recovery  without  active 
treatment  are  recorded ;  but  the  number  is  exceedingly  small,  and  if  the 
patient  is  left  the  chances  of  spontaneous  reduction  or  of  recovery  with  an 
artificial  anus  are  infinitely  less  than  in  external  strangulated  hernia. 

The  more  sudden  the  onset  and  the  more  marked  the  nervous  symptoms, 
the  more  urgent  is  the  need  for  active  treatment.  When  the  commencement 
is  gradual,  preceded,  perhaps,  by  other  symptoms,  the  difficulty  is  greater ; 
but  the  possibility  of  an  acute  termination  to  a  chronic  affection  must  always 
be  borne  in  mind,  and  if  no  diagnosis  can  be  made,  and  the  patient's  condition 
admit  of  it,  an  operation  should  be  performed  for  exploration  before  it  is  too  late. 

1.  Where  all  the  characteristic  signs  of  acute  intestinal  strangulation  are 
present,  with  sudden  onset  and  symptoms  urgent  from  the  first,  as  in  strangu- 
lated external  hernia.  Such  a  condition  may  arise  from  internal  hernia,  stran- 
gulation by  bands,  omentum,  or  Meckel's  diverticulum,  sudden  obstruction  from 
kinking,  looping,  traction,  or  twisting  (volvulus)  of  the  small  intestine,  from 
ileus  paralyticus  or  other  affections  attendant  on  taxis  ;  or  exceptionally 
from  stricture,  impaction  of  foreign  bodies  or  compression  by  some  external 
tumour.  There  is  no  method  at  present  by  which  it  is  possible  to  distinguish 
one  of  these  from  the  others  ;  the  symptoms  are  practically  the  same  ;  and 
if  unrelieved  they  all  end  in  the  same  way — gangrene  and  peritonitis,  which 
prove  fatal,  as  a  rule,  in  the  course  of  five  or  six  days. 

The  patient  should  be  kept  absolutely  at  rest  and  as  warm  as  possible ; 
exposure  to  cold,  especially  during  the  operation,  is  exceptionally  serious, 
owing  to  the  collapse ;  no  food  maybe  allowed,  only  a  fragment  of  ice  to  allay 
thirst,  but  an  enema  of  brandy  may  be  given  with  advantage,  and  if  the 
patient  has  had  no  opium  a  small  injection  of  morphia  hypodermically.  The 
effect  of  this  is  wonderful  :  the  pain  is  relieved,  the  severity  of  the  vomiting 
diminishes,  the  skin  becomes  warmer,  the  collapse  passes  off  to  a  certata 
extent,  and  the  secretion  of  urine  begins  to  increase.    Care,  however,  must  ■ 
be  taken  not  to  mistake  the  nature  of  the  improvement ;  the  opium  reheves  I 
the  collapse  so  that  the  patient  appears  to  rally  ;  it  does  not  remove  the  cause.  [ 
This,  as  in  external  hernia,  can  only  be  done  by  operation :  enemata,  massage, 
and  the  other  methods  of  treatment  that  have  been  advocated  from  time  to 
time,  are  worse  than  useless ;  they  cause  delay  and  inflict  further  injury. 

If  the  diagnosis  is  definite,  the  sooner  the  operation  is  performed  the  better ; 
if  it  is  postponed  until  the  condition  of  the  patient  is  hopeless  it  is  not  to  be  i 
blamed  for  the  result.  ' 

If  the  vomiting  is  severe  or  the  stomach  much  distended,  an  oesophageal  | 
tube  should  be  passed  and  the  cavity  washed  out  vnth  hot  water.    An  anses-  [ 
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thetic  is  only  really  necessary  for  the  preliminary  incision,  and  the  patient 
should  never  be  antesthetised  to  complete  insensibility. 

The  incision  should  always  be  made  in  the  middle  line  below  the  umbilicus, 
a  catheter  having  first  been  passed  to  make  sure  that  the  bladder  is  empty. 
The  whole  of  the  abdomen  may  be  explored  from  this  point,  there  is  very 
httle  bleeding,  no  important  structures  are  divided,  any  part  of  the  small 
intestine  may  be  brought  out  through  it  (except  the  fixed  part  of  the  duo- 
denum), a  portion  of  the  colon  even  has  been  excised  (Treves),  and  it  is 
practically  impossible  in  the  vast  majority  of  cases  to  localise  the  seat  of 
strangulation . 

An  incision  two  inches  in  length  is  sufficient;  the  superficial  structures 
are  divided,  the  peritoneum  and  the  wound  extended  sufficiently  with 
scissors  or  with  a  scalpel,  using  the  fingers  as  a  director  ;  and  the  gap  is  filled 
at  once  with  a  loop  of  bowel  more  or  less  congested. 

In  the  easiest  cases,  where,  for  example,  the  strangulation  is  dependent 
upon  an  umbilical  band  or  Meckel's  diverticulum,  the  diagnosis  can  be  made 
at  once  with  the  finger.  More  frequently  nothing  can  be  felt.  In  this  difii- 
culty  the  coils  of  small  intestine  lying  iiear  should  be  carefully  inspected 
and  the  one  that  is  most  congested  allowed  to  protrude  into  the  wound,  hot 
sponges,  renewed  as  soon  as  they  become  cool,  being  used  to  protect  and 
control  it.  It  is  true  that  exposure  of  the  intestine  is,  as  a  rule,  to  be  most 
carefully  avoided  ;  if  the  bowel  is  allowed  to  become  cool,  or  even  if  it  is 
exposed  to  the  air  for  any  length  of  time,  the  gravity  of  the  operation  is 
immensely  increased,  but  it  is  a  choice  between  evils,  and  probably  the 
protrusion  is  the  least. 

It  need  not  be  a  great  coil ;  nearly  always  by  gently  moving  it  about  it 
can  be  seen  which  of  the  ends  is  the  more  congested  and  dilated,  and  this 
guides  infallibly  to  the  seat  of  strangulation.  Usually  it  is  not  far  off,  for,  as 
Greig  Smith  has  pointed  out,  the  greater  amount  of  bowel  is  within  three 
inches  of  the  umbilicus,  and  the  most  dilated  coils  rise  to  the  surface. 
Sometimes,  as  was  first  pointed  out  by  Band  of  Liverpool,  it  is  possible  to 
make  out  which  is  the  upper  end  of  the  loop,  and  even  whether  it  belongs  to 
the  nearer  or  more  distant  part  of  the  small  intestine,  by  passing  the  finger 
down  to  the  root  of  the  mesentery  against  the  spinal  column. 

If  the  distension  is  too  great  to  allow  exploration,  either  the  intestine 
must  be  punctured  with  a  capillary  trocar  in  many  places  to  let  out  the  air, 
or  an  incision  made  in  the  protruding  loop  in  order  to  empty  the  neighbouring 
segments.    Of  these  methods  the  former  is  scarcely  safe  ;  leakage  is  very 
likely  to  occur  from  paralysis  of  the  walls  of  the  intestine.    It  has  been  done 
through  the  wound,  and,  guided  by  the  hand,  through  the  abdominal  wall  at 
some  distant  spot ;  but  to  afford  effectual  relief  it  must  be  practised  at  many 
points.    The  other  method  is  strongly  advocated  by  Greig  Smith,  not  only 
to  ahow  of  exploration,  but  as  a  means  of  relief ;  he  points  out  that  in  such 
mses  as  these  the  mere  distension  of  the  intestine  is  sufficient  to  perpetuate 
he  obstruction  ;  the  bowel  no  longer  lies  in  gentle  curves,  but  forms  acute 
lexures  which  act  as  valves  and  prevent  its  being  emptied  even  after  death. 
M  he  compares  this  with  the  benefit  which  often  follows  the  use  of  Kuss- 
naul's  oesophageal  tube.    In  short,  he  regards  evacuation  of  the  intestinal 
ontents  as  an  essential  part  of  the  operation.    The  loop  of  bowel  is  secured 
0  some  strapping  fixed  on  the  front  wall  of  the  abdomen  by  means  of  four 
luilt  sutures  passing  through  the  serous  and  muscular  coats,  and  an  aspirator 
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trocar  and  cannula  introduced  into  the  centre  of  the  square  marked  out. 
Evacuation  may  take  an  hour  or  more,  the  abdomen  being  gently  kneaded 
the  whole  time,  but  as  soon  as  the  skin  incision  is  made  and  the  sutures 
passed  the  anaesthetic  should  be  discontinued. 

As  a  last  resource,  when  nothing  can  be  found,  even  after  the  distension 
is  relieved,  the  opening  may  be  enlarged  (if  the  patient's  condition  will 
admit  of  further  exploration),  the  hand  introduced,  and  the  hernial  openings, 
the  cfecum,  and  then,  according  to  its  condition,  the  colon  or  the  small 
intestine  carefully  traced  back,  beginning  with  a  part  that  is  empty  and 
collapsed,  until  the  seat  of  strangulation  is  found. 

The  actual  constriction  rarely  presents  any  difficulty ;  small  bands  can 
usually  be  broken  down  with  the  finger ;  longer  ones  may  require  division, 
and  in  such  cases  it  is  as  well  to  ligature  them  near  their  attachments 
and  remove  them  ;  omentum  may  be  treated  in  the  same  way.  Meckel's 
diverticulum,  if  it  has  to  be  divided,  should  be  treated  like  a  portion  of 
intestine,  the  end  invaginated,  and  the  serous  and  muscular  coats  sewn  to- 
gether over  it.  When  stricture,  or  the  impaction  of  a  gall-stone  or  other 
foreign  body,  is  sufficiently  acute  to  cause  symptoms  of  strangulation,  the 
bowel  may  be  opened  and  the  obstruction  removed,  or  the  stricture  resected 
as  the  case  may  be.  In  one  or  two  instances  an  impacted  gall-stone  has  been 
gently  passed  on  through  the  ileo-c^ecal  valve,  and  Tait  has  suggested  that, 
.as  they  are  very  brittle,  it  might  be  possible  to  crush  them  or  split  them  with 
a  needle.  It  seldom  happens,  however,  that  the  condition  of  the  walls  is 
sufficiently  good  to  allow  this  to  be  done.  In  many  cases  it  is  wiser  to  be 
content  with  the  formation  of  an  artificial  anus,  which  may  be  dealt  with  later, 
when  the  patient  has  recovered.  The  same  thing  should  be  done  when  the 
state  of  the  bowel  is  such  that  its  recovery  is  a  matter  of  question. 

Treves  has  pointed  out  that,  even  when  one  constricting  band  has  been 
divided  and  a  definite  strangulation  relieved,  it  is  always  as  well  to  make  sure 
that  there  is  no  second.  Instances  of  twofold  strangulation  by  bands  have 
occurred  on  more  than  one  occasion. 

The  subsequent  steps  in  the  operation  present  no  special  feature.    If  the 
•constriction  has  been  found,  and  there  has  been  no  hfemorrhage  or  escape 
into  the  peritoneal  cavity,  the  less  the  parts  are  disturbed  the  better  ;  the 
wound  must  be  closed  as  in  other  operations.    If,  on  the  other  hand,  there 
has  been  much  bleeding,  the  cavity  may  require  to  be  sponged  out,  and  if  any 
of  the  intestinal  contents  have  escaped,  it  must  be  thoroughly  irrigated  with  • 
hot  water.   Drainage  must  be  provided  for  if  peritonitis  is  present  at  the  time 
■or  is  expected  to  follow.  , 
In  many  cases  the  condition  of  the  patient  is  much  too  critical  to  stand 
any  prolonged  or  systematic  exploration  ;  the  face  is  drawn  and  pinched  ; ', 
the  pulse  very  rapid  and  scarcely  perceptible ;  there  is  dulness  in  the  flanks, !; 
the  coils  of  intestine  being  filled  with  fluid  ;  the  stomach  is  distended  with 
fluid  and  gas  without  the  patient  having  strength  to  vomit  it  up ;  and  therej; 
is  complete  apathy  and  almost  insensibility  to  pain.    In  such  as  these  Greigji 
Smith  recommends  an  injection  of  cocaine,  a  small  incision,  and,  if  the  seat,, 
of  strangulation  is  not  apparent  at  once,  suturing  the  intestine  as  already, 
described,  so  that  it  may  be  emptied  of  its  contents.    It  may  give  relief  for; 
a  time  until  the  patient  rallies,  and  it  is  not  possible  to  do  more. 

The  after-treatment  must  be  conducted  on  the  same  principles  as  in  ex-, 
ternal  herniotomy.    The  blankets  must  be  warmed,  and  hot  bottles  kepi 
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round  the  patient  ;  the  temperature,  which  is  not  unfrequently  subnormal 
before  the  operation,  is  often  still  further  reduced  by  shock  and  exposure,  and 
by  the  aniBsthetic  ;  moreover,  life  has  to  be  sustained  on  a  minimum  of  food. 
Nothing  may  be  given  by  the  mouth  for  at  least  forty-eight  hours  ;  only  small 
fragments  of  ice  at  long  intervals  to  allay  the  thirst ;  and  even  at  the  end  of 
that  time  food  should  only  be  given  by  the  spoonful.  The  strength  must  be 
maintained  by  small  enemata  of  peptonised  food  with  brandy  every  three  or 
four  hours,  so  as  to  allow  the  intestine  ample  time  for  recovery,  and  the 
patient  must  be  kept  under  opium.  Hypodermic  injections  of  morphia  are 
the  most  useful,  as  there  is  never  any  question  how  much  has  been  lost  if 
the  patient  should  be  sick  ;  but  the  tincture,  with  an  equal  quantity  of  water 
is  sometimes  preferred  ;  and  this  must  be  continued  until  there  is  no  longer 
any  fear  of  the  intestine  giving  way,  or  of  peritonitis. 

The  prognosis  depends,  as  in  strangulated  hernia,  upon  the  condition 
of  the  bowel ;  but  there  is  not  as  yet  a  sufficient  series  of  casi's  to  form  any 
estimate  as  to  the  probable  mortality.  It  is  manifestly  unfair  to  include 
those  (and  they  form  by  far  the  majority)  in  which  the  operation  has  been 
done  as  a  last  resource,  when  everything  else  has  been  tried,  when  the  patient 
is  in  a  state  of  collapse,  and  general  peritonitis  has  set  in  ;  sometimes  even 
under  these  circumstances  it  has  proved  successful,  and  there  is  no  reason 
why,  if  it  were  done  before  the  bowel  is  too  much  injured  and  the  patient's 
strength  exhausted,  the  mortality  should  be  much  higher  than  after  external 
herniotomy. 

2.  Volvulus,  when  it  affects  the  small  intestine  or  the  ctecum,  cannot  be 
diagnosed  from  the  preceding  ;  if  such  a  condition  is  found  after  laparotomy, 
an  attempt  must  be  made  to  uncoil  the  bowel,  or,  failing  this,  the  loop  must 
be  emptied  through  an  incision  and  an  artificial  anus  formed. 

A^olvulus  of  the  sigmoid  flexure  has  never  been  known  to  recover  without 
operation,  though  in  one  case  (quoted  by  Treves),  which  terminated  fatally 
at  last,  the  patient  had  suffered  from  many  previous  attacks  of  colic,  but 
had  always  been  able  to  obtain  relief  by  lying  in  one  special  position.  It  the 
case  is  left  to  itself  peritonitis  is  invariable  ;  the  distension  becomes  immense  ; 
the  serous  coat  gives  way  ;  and  gangrene  ensues,  unless  the  patient  dies  nrst 
from  asphyxia  or  collapse.  In  the  very  early  stages  it  is  possible  that,  if  the 
coil  is  exposed  through  an  abdominal  wound,  it  may  be  untwisted  and  gradu- 
ally emptied  ;  but  if  there  is  much  distension,  and  the  walls  are  thickened 
and  congested,  either  this  cannot  be  done,  or,  if  it  is  accomplished,  the  bowel 
at  once  resumes  its  former  position.  In  such  a  case  the  coil  of  intestine 
must  be  laid  open  and  secured  to  the  wall  of  the  abdomen,  so  that  it  may 
empty  itself  thoroughly.  Possibly  after  this  has  been  done  the  circulation 
will  recover,  and  the  passage  from  above  be  restored  ;  if  not  an  artificial 
anus  must  be  formed.  If  the  patient  recovers,  the  greatest  care  must  be 
taken  not  to  allow  the  bowels  to  become  confined  or  the  colon  loaded. 

3.  Acute  inhissusception  differs  from  the  other  forms  of  intestinal  strangu- 
lation in  the  fact  that  a  certain  proportion  of  cases  recover  spontaneously,  the 
bowel  either  releasing  itself  or  becoming  gangrenous  and  sloughuig  oft.  How 
often  the  former  of  these  occurs  it  is  impossible  to  say ;  probably  it  takes 
place  in  many  of  the  cases  of  severe  intestinal  cohc,  hi  which  opium  gives 
such  complete  relief,  but  there  is  no  means  of  proving  it.  The  latter,  as 
Treves  has  pointed  out,  is  too  exceptional  an  occurrence,  especially  m  the 
young,  to  deserve  any  reliance  ;  and  it  is  probable  that  it  is  much  more  rare 


1062    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


than  statistics  show.  Besides,  even  when  it  does  happen,  over  forty  per  cent, 
of  the  patients  die  from  effects  directly  connected  with  the  process ;  the 
separation  is  premature  ;  or  the  ulceration  continues  and  leads  to  perforation  ; 
or  hfemorrhage  occurs  ;  or  the  patient  dies  from  prolonged  exhaustion  ;  stric- 
tiu^e,  sufficient  to  cause  symptoms  of  obstruction,  apparently  is  not  proved. 

In  these  cases  opium  is  invaluable.  In  other  forms  of  acute  intestinal 
strangulation  it  relieves  the  collapse  and  places  the  patient  in  a  more  favour- 
able condition  for  further  treatment ;  but  in  acute  intussusception  it  does 
much  more  :  it  stops  the  violent  peristalsis  ;  prevents  the  invagination  in- 
creasing ;  diminishes  the  risk  of  congestion  and  strangulation  ;  and  occasion- 
ally relieves  the  spasm  so  completely  that  the  symptoms  subside  of  themselves 
and  the  bowel  quietly  regains  its  place.  Unfortunately  this  result  is  only 
occasional,  and  great  care  must  be  taken  that  the  symptoms  are  not  merely 
concealed  without  the  cause  being  removed.  Unless  every  sign  disappears 
and  relief  is  complete,  no  reliance  can  be  placed  upon  it. 

Enemata  are  often  successful  in  the  early  stages,  especially  when  the  large 
intestine  only  is  concerned,  and  when  the  symptoms  point  rather  to  incarcera- 
tion than  strangulation.  When  the  tumour  is  to  be  felt  on  the  right  side, 
■or  even  in  the  middle  line,  the  chances  are  much  less  ;  and  if  inflammation 
has  set  in  and  caused  the  formation  of  adhesions,  or  if  the  intussuscepted 
part  has  become  thickened  from  long-standing  congestion,  success  is  out  of  the 
question  :  the  bowel  will  give  way  sooner  than  unfold.  They  should  not  be 
tried  if  collapse  and  prostration  are  prominent  features. 

Insufflation  with  air  has  been  recommended  on  the  ground  that  the  bowel 
is  not  so  likely  to  be  ruptured ;  on  the  other  hand,  water  has  succeeded 
(Waren  Tay)  after  air  has  been  tried  and  failed.  Moreover,  the  quantity  used 
can  be  measured  more  easily.  The  position  of  the  patient  is  not  material  so 
long  as  the  knees  are  well  flexed ;  there  is  no  advantage,  that  is  to  say,  in 
inversion.  An  anesthetic  is  generally  advisable  ;  in  one  case  under  my  care 
reduction  was  effected  easily  when  the  muscles  became  relaxed,  although 
the  same  injection  had  failed  before.  Siphon  action  is  preferable  to  a  syringe, 
the  flow  is  uniform,  and  the  pressure  can  be  gradually  increased  to  any  re- 
quired extent.  It  is  essential  that  the  fluid  should  enter  very  slowly  and 
quietly,  so  that  the  bowel  may  have  time  to  unfold  itself,  and  it  should  not 
he  allowed  to  escape  again  too  soon.  Regurgitation  may  be  entirely  prevented 
by  means  of  Lund's  insuftlator,  the  ring  of  which  stretches  the  margins  of 
the  anus  and  effectually  blocks  it.  Gently  kneading  the  abdomen  at  the  same 
time,  drawing  the  bowel  down  towards  the  anus  from  below  the  intussuscep- 
tion, is  sometimes  of  assistance  when  the  walls  of  the  abdomen  are  thin  and 
flaccid,  as  in  a  child,  and  when  the  sweUing  can  be  distinctly  felt.  By  itself 
it  is  probably  of  little  value.  How  much  fluid  should  be  used  varies  neces- 
sarily with  every  case,  and  no  guide  can  be  laid  down. 

When  reduction  is  successful  the  tumour  can  be  felt  to  shp  away  suddenly 
from  under  the  hand,  sometimes,  but  not  often,  with  a  gurgling  noise  ;  the 
abdomen  becomes  evenly  and  slowly  distended,  and  the  severity  of  the  symptoms 
disappears  at  once  ;  but  of  these  signs  the  last  is  the  only  one  upon  which 
any  reliance  can  be  placed.  The  Intussusception  may  apparently  be  reduced, 
but  in  reality  be  only  concealed  by  the  distension  of  the  rest ;  or  the  apex 
may  remain  caught,  owing  to  the  way  in  which  it  is  swollen  ;  or  the  bowel 
itself  may  give  way,  and  the  contents  suddenly  discharge  themselves  into  the 
peritoneal  cavity. 
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If  enemata  fail,  of  if  the  intussusception  persistently  returns,  the  choice 
lies  between  leaving  the  bowel  to  itself  while  the  patient  is  kept  under  the 
influence  of  opium,  or  performing  laparotomy  at  once. 

The  duration  of  these  cases  varies  very  much  :  acute  ones,  especially  in 
young  infants  and  in  the  small  intestine,  may  prove  fatal  within  forty-eight 
hours ;  the  majority  last  from  four  to  seven  days  ;  some  survive  for  longer 
periods  still.  The  chances  of  spontaneous  recovery,  however,  are  exceedingly 
slight  ;  in  infants,  according  to  Treves,  elimination  occurs  in  only  2  per 
cent. ;  and,  between  the  ages  of  two  and  live,  in  no  more  than  six  ;  and  even 
when  this  does  take  place  the  result  is  fatal  in  the  majority.  Between  eleven 
and  twenty  years  of  age,  on  the  other  hand,  the  results  of  the  expectant 
method  are  more  successful  ;  the  deaths  after  spontaneous  separation  are 
■only  twenty-eight  per  cent. ;  but  after  that  time,  again,  the  chance  of 
recovery  becomes  more  remote.  Clearly,  therefore,  so  far  as  infants  are 
concerned  spontaneous  recovery  is  very  doubtful ;  and  though  the  prospect 
may  be  better  in  youth  and  young  adult  life,  it  must  be  remembered  that 
•elimination,  to  commence  with,  does  not  occur  in  more  than  half. 

There  are  no  statistics  showing  the  results  of  early  laparotomy  ;  in  acute 
intussusception,  if  enemata  fail,  it  should  be  done  at  once,  within  twenty-foin- 
hours,  in  the  same  way  that  herniotomy  is  done  at  once  if  taxis  fails  ;  it  is 
of  no  use  waiting  until  collapse  or  peritonitis  has  set  in,  or  the  patient's 
strength  is  exhausted ;  and  the  chances  of  an  acute  case  becoming  chronic, 
or,  if  it  does  become  chronic,  of  the  patient's  surviving,  are  much  too  remote 
to  deserve  the  least  reliance. 

The  operation  must  be  performed  in  the  same  way  and  with  the  same 
precautions  as  laparotomy  for  intestinal  strangulation,  the  incision  being  in 
the  middle  line.  When  the  intussusception  is  exposed  an  attempt  must  be 
made  to  draw  down  the  sheathing  layer  from  off  it,  using  the  utmost  gentle- 
ness for  fear  of  tearing  the  bowel,  which  is  often  much  softened  already  ;  it 
is  of  no  use,  in  most  instances,  trying  to  draw  the  intussusception  out. 
Sometimes  this  succeeds  at  once  ;  but,  even  after  three  days,  it  may  be 
impossible,  either  from  adhesions,  from  swelling  and  congestion  of  the 
invaginated  part,  from  the  way  in  which  it  is  twisted  and  curved  inside  the 
other,  or  from  the  presence  of  a  polypus.  In  such  a  case,  or  if  the  bowel  is 
torn  or  gangrenous,  the  only  choice  left  is  primary  resection,  suturing  the 
ends  together ;  short-circuiting  the  intestine  by  means  of  Senn's  approxi- 
mation plates  ;  or  forming  an  artificial  anus,  leaving  the  intussuscepted  part 
to  take  care  of  itself.  The  first,  no  doubt,  is  the  ideal  one,  but  in  most 
cases  that  proceeding  is  advisable  which  can  be  accomplished  most  quickly 
and  with  least  disturbance. 


Chronic  Intestinal  Ohstkuction 

The  onset  gradual  and  the  symptoms  due  not  so  much  to  tlie  reflex 
action  of  the  nervous  system  as  to  the  progressive  narrowing  of  one  portion 
of  the  bowel. 

In  many  instances  the  final  attack  has  been  preceded  by  sli,t,diter  one^. 
At  first  they  attract  but  little  attention  :  the  narrowed  part  is  blocked  by 
some  undigested  food  or  f;ecal  mass  which  soon  gives  way  ;  constipation 
and  colic  last  for  a  time,  and  then  there  is  a  certain  amount  of  diarrliaa. 
Later,  as  the  constriction  grows  tighter,  these  attacks  become  more  frequent 
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and  last  longer ;  and,  at  length,  in  one  of  them  the  closure  is  final  and  the 
obstruction  complete. 

The  pain  is  intermittent  at  the  first,  with  long  pauses  between.  As  the 
passage  becomes  narrower  the  paroxysms  grow  more  severe  and  the  intervals 
shorter,  until  at  last  there  is  a  continuous  griping  all  over  the  abdomen,  with 
every  now  and  then  violent  storms  of  colic.  There  is  no  collapse  until  near, 
the  end.  It  is  due  to  peritonitis  or  exhaustion,  not  to  the  injury  inflicted 
upon  the  bowel.  Vomiting,  in  the  same  way,  is  caused  by  the  accumulation 
of  food,  or  the  action  of  purgatives,  and  may  not  appear  for  weeks  ;  the  time 
when  it  does  occur  depends  chiefly  upon  the  distance  of  the  obstruction  from 
the  pylorus.  Constipation  is  absolute,  although  the  rectum  may  be  emptied. 
Meteorism  is  very  marked,  especially  if  the  obstruction  is  low  down  ;  the  walls 
of  the  abdomen  gradually  become  thin  and  stretch  before  the  increasing 
pressure,  and  the  coils  of  intestine,  enlarged  and  hypertrophied  from  the 
increased  amount  of  work,  are  visible,  in  many  cases,  on  the  surface  of  the 
abdomen,  especially  during  the  attacks  of  colic. 

In  spite  of  this  difi'erence  it  is  impossible,  in  many  cases,  to  draw  a 
definite  line  between  obstruction  and  strangulation.  Sometimes,  as  in 
impacted  gall-stones,  the  first  closure  is  final  and  the  symptoms  intensely 
acute  ;  or  in  true  intestinal  strangulation,  slight  attacks  of  a  similar  character 
have  occurred  previously  and  been  mistaken  for  colic  ;  or,  again,  intestinal 
strangulation  suddenly  happens  to  a  patient  who  is  already  suffering  from 
chronic  constipation.  The  distinction  that  is  wanted  is  a  clinical  one ;  the 
■pathological  data  are  fairly  clear,  but  as  yet  it  does  not  seem  possible  to 
place  them  in  definite  association  with  the  symptoms. 

Causes. — (1)  Narrowing  of  the  lumen  of  the  bowel,  whether  due  to 
stricture,  compression  from  the  outside,  or  to  looping,  bending  or  twisting  of 
the  bowel  itself.  (2)  Loss  of  muscular  power  and  accumulation  of  ffeces. 
(3)  Chronic  intussusception. 

1.  Of  these  by  far  the  mo»t  common  is  strictitre,  originating  in  the 
mucous  or  submucous  layers  of  the  bowel,  and  caused  usually  by  cicatricial 
tissue  or  by  carcinoma. 

Simple  stricture  is  occasionally  met  with  in  the  small  intestine,  and  then 
it  may  be  multiple  ;  in  the  large,  in  which  it  is  nearly  always  single,  it  is 
infinitely  more  common.  Upwards  of  one-half  occur  in  the  region  of  the 
sigmoid  flexure  ;  from  this  they  gradually  become  more  rare  as  the  cfficum 
is  reached,  although  stricture  of  the  hepatic  flexure  is  slightly  more  common 
than  that  of  the  transverse  colon.  In  the  small  intestine  it  is  most  frequent 
towards  the  lower  end  ;  occasionally  it  involves  the  ileo-csecal  valve. 

In  most  cases  the  cause  of  the  ulceration  has  disappeared  ;  there  is 
nothing  either  in  the  shape  or  character  of  the  cicatrix  to  lead  to  any 
conclusion.  Of  the  rest  a  large  proportion  is  due  either  to  dysentery  or 
tubercle.  The  former  leaves  behind  it  exceedingly  irregular  cicatrices,  very 
often  involving  a  large  extent  of  bowel,  and  so  hard  and  dense,  and  associated 
with  so  much  contraction  that,  according  to  Treves,  not  improbably  some  of 
the  cases  of  reputed  scirrhus  are  really  due  to  this.  The  latter  is  more 
common  in  the  ileum,  where  it  may  either  spread  in  a  longitudinal  direction 
producing  little  efi"ect,  or  around  the  bowel  transversely,  in  which  case,  if  it 
cicatrises,  it  leaves  an  annular  stricture,  rarely  very  tight.  Ulceration  follow- 
mg  catarrh,  or  due  to  the  irritation  of  long- retained  faeces  (stercoral),  is  not 
uncommon  in  the  large  intestine,  esepcially  in  the  cfecum.    Syphilis,  in  all 
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probability,  accounts  for  a  few  ;  and  stricture  is  said  to  have  been  caused 
by  the  peptic  ulcers  that  are  occasionally  found  in  the  first  part  of  the 
duodenum,  and  even  by  those  that  occur  in  typhoid  fever. 

Stricture  of  the  small  intestine  sometimes  follows  blows  and  severe  con- 
tusions of  the  wall  of  the  abdomen,  and  may  occur  after  the  reduction  of 
strangulated  hernia,  owing  to  the  injury  sustained  by  the  mucous  membrane. 

Malignant  stricture  may  be  either  primary  or  secondary  ;  the  former  is 
probably  always  due  to  columnar  epithelioma  ;  the  latter  naturally  depends 
upon  the  character  of  the  original  growth. 

Columnar  epitlielioma  generally  occurs  as  an  annular  constriction,  the 
growth  following  the  course  of  the  vessels ;  much  more  rtirely  in  the  form  of 
nodules  or  flattened  plaques.  The  stricture  is  always  short  and  narrow  : 
from  the  outside  it  seems  almost  as  if  a  piece  of  string  had  been  tied  around 
the  gut.  The  peritoneum  is  usually  thickened  and  sometimes  is  adlierent ; 
the  rest  of  the  structures  disappear  ;  there  is  merely  an  irregular  ulcer 
extending  transversely  around  the  interior  of  the  bowel,  with  its  base  and 
sides  hardened  and  infiltrated  by  the  new  deposit.  Very  often  the  diameter 
is  so  small  that  it  scarcely  admits  a  goose-quill. 


Fig.  378.- 


-Malignaiit  disease  of  large 
intestine. 


Fig.  37!1. — Annular  stricture  due  to 
epitlielit'nia. 


Non-malifjnant  tumours  of  the  bowel,  adenomata,  fibromata,  and  fibro- 
myomata,  have  a  tendency  to  assume  a  polypoid  shape,  and  may  lead  to 
intussusception,  but  they  rarely  of  themselves  obstruct  the  interior.  Lympho- 
sarcoma sometimes  causes  immense  thickening  of  the  wall,  but  seldom  gives 
rise  to  any  symptoms. 

Compression.— The  rectum,  the  sigmoid  flexure,  and  the  lower  part  of 
the  ileum  (especially  those  coils  which  hang  down  into  the  cavity  of  the 
pelvis)  may  be  compressed  by  tumours  growing  from  the  walls  of  the  abdo- 
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men  or  connected  with  the  other  viscera.  In  some  cases  the  symptoms  are 
aciite ;  in  twelve  out  of  twenty-two  collected  by  Treves  the  patient  died 
before  the  ninth  day  (in  one  on  the  second) ;  the  bowel  was  suddenly  caught 
in  some  way,  or  bent  upon  itself,  and  though  the  pain  and  collapse  were 
scarcely  so  marked  or  so  severe  as  in  strangulation  by  bands,  the  points  of 
difference  were  not  sufficient  to  make  the  diagnosis  certain.  In  the  others 
the  course  was  chronic,  sometimes  resembling  that  of  stricture  with  inter- 
mittent colic,  sometimes  presenting  nothing  but  increasing  constipation. 

In  most  cases  this  compression  is  effected  by  a  tumour  growing  from 
the  pelvis,  or  connected  with  the  pelvic  organs,  the  retroverted  uterus,  for 
example,  and  uterine  or  ovarian  tumours  ;  but  it  has  been  caused  by  vesical 
calculus,  abscesses  connected  with  the  bones  or  the  viscera,  extra-uterine 
fcetation,  tumours  of  the  kidney  or  pancreas,  floating  kidney,  hydatid  cysts, 
and  even  by  an  enlarged  and  displaced  spleen. 

Compression  may  also  be  caused  by  peritoneal  adhesions,  especially  at 
the  hepatic  and  splenic  flexures  of  the  colon.  In  some  cases  the  peritonitis 
may  be  due  to  faecal  accumulation ;  in  others  it  spreads  from  the  liver,  gall- 
bladder, or  other  neighbouring  structures  ;  in  others,  again,  it  follows  ulcera- 
iion  of  the  mucous  membrane,  and  the  cicatricial  stricture  inside  the  bowel 
is  made  worse  by  the  peritoneal  thickening  around  it.  Whatever  may  be  the 
cause,  the  bowel  becomes  narrowed  ;  the  walls  become  hard  and  dense,  and 
a  stricture  is  formed  which  cannot  be  distinguished  by  any  of  its  symptoms 
from  that  which  is  due  to  dysentery  or  malignant  disease. 

Matting  together  of  the  intestine  after  operations  for  strangulated  hernia, 
or  ovarian  tumours,  pelvic  or  tubercular  peritonitis,  bending  of  the  bowel, 
forming  a  valve  in  the  interior,  or  limited  adhesions  impeding  the  peristaltic 
action  of  one  segment,  may  all,  according  to  Treves,  give  rise  to  the 
symptoms  of  chronic  obstruction.  Volvulus  is  nearly  always  acute  ;  in  one 
or  two  of  the  cases,  however,  in  which  the  caecum  has  been  concerned,  it  has 
lasted  some  length  of  time,  and  the  symptoms  have  resembled  those  of  ob- 
struction rather  than  strangulation. 

Obstruction  by  gall-stones  and  foreign  bodies  resembles  compression  of 
the  bowel  in  this,  that  while  many  of  the  cases  are  exceedingly  acute  others 
are  chronic,  the  masses  lying  latent  for  years,  and  then,  perhaps,  causing 
symptoms  of  slow  obstruction.  Gall-stones  find  their  way  in  by  gradual 
ulceration,  so  that  sometimes  there  is  a  history  of  previous  peritonitis. 
Foreign  bodies  for  the  most  part  consist  of  materials  swallowed  in  small 
quantities  from  time  to  time  and  worked  up  into  soHd  masses  with  mucus 
or  vegetable  fibre.  Pins,  cherry-stones,  cocoanut-fibre,  yarn,  and  many  other 
substances  have  been  met  with  on  various  occasions,  rolled  up  into  enormous 
masses.  Concretions,  composed  of  carbonate  of  magnesia  (taken  as  medicine), 
phosphate  of  lime  and  magnesia,  and  other  indigestible  substances  mixed 
together  are  more  rare,  but  occasionally  attain  an  enormous  size. 

2.  Loss  of  power  in  the  muscular  fibre  of  the  intestine  and  accumulation 
effaces.  This  rarely  happens  in  the  small  intestine,  but  is  not  uncommon 
in  the  large,  especially  in  the  cfecum,  transverse  colon,  and  sigmoid  flexure. 
The  causes  are  very  various — want  of  exercise,  hysteria,  chronic  catarrh  of 
the  mucous  membrane,  hereditary  influence,  in  short,  anything  that  tends 
to  impair  the  activity  of  the  peristalsis.  As  a  result  the  faeces  collect  and 
become  hard  and  soHd,  the  bowel  below  contracts,  that  above  becomes  dis- 
tended ;  at  length,  the  muscular  fibres,  already  too  weak  for  their  work,  are 
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stretched  until  tliey  are  not  al)le  to  contract  at  all,  and  the  passage  is  com- 
pletely obstructed  (ileus  i)aralyUcus).  In  many  of  the  cases,  as  mejitioned 
already,  chronic  peritonitis  sets  in  and  increases  the  difficulty  by  the  thicken- 
ing of  the  serous  coat  that  it  causes  ;  in  others  ulceration  of  the  mucous 
membrane  occurs  in  the  bowel  above,  and  even  if  the  obstruction  is  removed 
in  time  to  prevent  perforation,  the  subsequent  cicatrisation  may  lead  to  the 
formation  of  a  true  stricture. 

3.  Chronic  intussusception,  is  a  term  applied  somewhat  arbitrarily  to  cases 
that  have  lasted  longer  than  a  month.  It  is  classed  with  chronic  obstruction 
more  as  a  matter  of  convenience  than  because  of  the  symptoms,  for  these  are 
of  the  most  indefinite  and  irregular  character. 

Pathological  effects. — The  consequences  of  obstruction  are,  speaking 
generally,  the  same  as  those  that  occur  elsewhere  in  the  body  under  similar 
conditions— dilatation  and  hypertrophy;  but,  from  anatomical  reasons,  and 
because  of  the  nature  of  the  contents,  they  differ  considerably  in  their  impor- 
tance. 

Where  the  difficulty  has  arisen  slowly,  the  coils  of  bowel,  especially  in 
the  case  of  the  small  intestine,  sometimes  become  of  immense  thickness,  so 
that  during  the  attacks  of  colic,  when  they  are  seen  through  the  abdominal 
wall,  they  may  be  mistaken  for  the  transverse  colon.  The  distension  is 
greatest  immediately  above  the  obstruction  ;  the  splenic  flexure,  for  example, 
may  be  as  large  as  the  stomach,  and  the  sigmoid  one  may  stretch  right  over 
the  other  side  of  the  abdomen  ;  the  mucous  membrane  becomes  exceedingly 
thin  ;  stercoral  ulcers  make  their  appearance,  and  sometimes,  partly  from 
the  compression  of  the  blood-vessels,  partly  from  the  irritation  of  the  retained 
fffices,  extensive  tracts  become  gangrenous.  In  the  case  of  the  large  in- 
testine the  ulceration  is  most  marked  immediately  above  the  obstruction, 
and  in  the  cascum,  where,  if  the  ilio-cfecal  valve  is  competent,  the  pressure 
is  greatest ;  the  intermediate  portions  may  be  quite  intact,  or  the  whole 
surface  may  be  more  or  less  involved.  Perforation  is  not  uncommon,  leading 
to  ffecal  extravasation  and  general  peritonitis  ;  in  some  exceptional  cases  the 
extra-peritoneal  portion  of  the  bowel  gives  way,  or  adliesions  form  between 
two  neighbouring  coils,  so  that  a  fistula  is  estabhshed  and  this  result 
avoided. 

Causes  of  death. — Death  may  ensue  in  various  ways  at  any  time  in  the 
course  of  chronic  intestinal  obstruction.  Perforation,  for  example,  may  take 
place  suddenly,  and  lead  to  ffecal  extravasation  ;  the  stricture  may  become 
blocked  by  a  mass  of  fteces,  or  some  foreign  body,  or  it  may  be  covered  in 
by  a  fold  of  mucous  membrane  ;  volvulus  or  acute  bending  may  occur ;  or 
the  bowel  above  may  gradually  become  so  dilated  that  the  pressure  alone  is 
sufficient  to  close  the  opening,  and  the  symptoms  suddenly,  from  one  hour 
to  another,  become  acute,  resembling,  but  rarely  quite  so  severe  as,  those  of 
strangulation.  In  other  cases,  especially  where  there  is  mahgnant  disease, 
the  stricture  gradually  grows  so  narrow  that  at  last  tlie  patient  dies,  worn 
out  and  emaciated  by  the  long-continued  trouble.  Very  narrow  strictures 
may  exist  for  a  long  time  in  the  small  intestine  without  causing  any  symptoms, 
owing  to  the  liquid  character  of  the  contents,  and  occasionally,  but  much 
more  rarely,  when  there  is  persistent  diarrhoea,  this  happens  in  the  large. 

Symptoms.— 1.  In  stricture,  peritoneal  adhesions,  and  compression,  the 
symptoms,  so  far  as  the  obstruction  is  concerned,  are  essentially  the  same  ; 
the  differential  diagnosis  is  often  impossible,  except  from  the  history  and 
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age  of  the  patient,  from  the  presence  of  a  tumour  or  some  other  additional 
evidence,  and  the  locahty  is  in  many  cases  equally  uncertain. 

Colic,  constipation,  and  distension  of  the  abdomen  are  nearly  always 
present.  In  a  typical  case  the  attacks  at  first  are  intermittent,  with  intervals 
of  comparative  comfort ;  but  as  the  constriction  becomes  narrower,  they  grow 
more  and  more  frequent  until  at  length,  when  the  obstruction  is  complete, 
they  never  really  cease,  although  they  are  worse  every  now  and  then. 
Sometimes  they  occur  suddenly  in  patients  who  are  perfectly  well  to  all 
appearance  ;  more  often  they  are  preceded  by  dyspepsia,  diarrhoea  or  con- 
stipation. In  a  few  rare  cases  there  is  only  one,  the  bowel  becomes  kinked, 
or  the  narrowed  portion  is  blocked  for  the  first  and  last  time,  and  the 
symptoms  are  those  of  strangulation.  In  most  cases  the  onset  is  insidious, 
and  the  first  attacks  slight,  merely  regarded  as  indigestion ;  only  as  the 
case  progresses  do  they  become  definitely  associated  with  vomiting  and  con- 
stipation. 

Pain. — As  a  rule  nothing  can  be  gathered  from  the  locality  of  the  pain;, 
as  often  as  not  it  is  referred  at  first  to  the  umbilicus,  but  it  soon  becomes 
general,  and  it  rarely  happens  that  the  patient  is  able  to  describe  it  as 
beginning  and  ending  at  any  definite  spot.  It  is  due  to  violent  peristalsis,, 
and  is  always  griping,  even  when  it  is  continuous  ;  the  coils,  which  are  nearly 
always  visible  through  the  wall  of  the  abdomen,  working  over  and  over  each 
other.  Food,  enemata,  and  even  digital  examination  of  the  rectum,  may  bring 
on  an  attack.  Sometimes  towards  the  end  it  becomes  less  severe,  probably 
from  the  muscular  and  nervous  mechanism  of  the  bowel  becoming  ex- 
hausted. 

The  pain  is  generally  more  acute  when  the  seat  of  obstruction  is  in  the 
small  intestine  ;  in  this  case  it  is  often  traceable  to  the  food,  coming  on  at 
regular  intervals  after  meals,  and  it  may  be  relieved  by  aperients,  which  when 
the  colon  is  concerned  merely  aggravate  it. 

Constipation  is  the  rule.  During  the  attacks  of  colic  it  is  always  present,, 
and  as  they  pass  off  is  often  followed  by  diarrhoea.  In  the  small  intestine,, 
where  the  contents  are  liquid,  it  may  not  appear  uiatil  comparatively  late ; 
and,  until  the  constriction  is  very  tight,  it  can  generally  be  relieved  by 
aperients.  When  the  colon  or  the  sigmoid  flexure,  on  the  other  hand,  is- 
involved,  there  may  be  a  certain  amount  of  spurious  diarrhoea  for  a  time, 
similar  to  that  which  is  often  present  in  fsecal  accumulation,  kept  up  by  the 
irritation  of  the  mucous  membrane ;  but  always  at  length  the  obstruction 
becomes  complete,  and  sometimes  no  motion  is  passed  for  weeks  before 
death.  A  single  copious  motion  after  prolonged  obstruction  is,  according  tO' 
Treves,  often  significant  of  perforation. 

Meteorism. — The  distension  of  the  abdomen  depends  upon  the  seat  of 
obstruction  and  the  amount  of  diarrhoea  ;  when  the  constriction  is  high  up^ 
it  may  be  altogether  wanting,  except,  perhaps,  during  the  attacks  of  colic, 
and  in  some  cases  there  is  retraction  instead,  owing  to  the  emaciation.  On 
the  other  hand,  in  stricture  of  the  sigmoid  flexure,  the  enlargement  may  be 
nnmense,  the  diaphragm  being  pushed  up  into  the  thorax,  displacing  the 
heart,  and  seriously  impeding  respiration.  During  the  attacks  of  coHc,  and 
if  peritonitis  sets  in,  the  walls  become  tense  and  tender  ;  at  other  times  they 
are  soft,  so  that  when  the  coils  of  bowel  are  distended  with  fasces  and  flatus 
they  may  be  felt  as  well  as  seen  through  them. 

Vomiting,  unless  the  obstruction  suddenly  becomes  acute,  is  not  a  pro- 
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minent  symptom.  Its  occurrence  and  severity  depend  upon  the  seat  of 
•obstruction  and  the  amount  of  food  ;  when  the  stricture  is  near  the  pylorus 
it  rarely  fails  to  make  its  appearance  early  in  the  attacks  of  colic,  and  may 
be  very  profuse  ;  when  it  is  in  the  large  intestine  and  the  food  is  carefully 
selected,  it  may  not  occur  for  weeks,  and  it  rarely  becomes  ffecal  until  com- 
plete obstruction  has  lasted  for  some  time.  Other  symptoms,  which  may  be 
of  help  in  diagnosis,  are  occasionally  present.  Tenesmus  only  occurs  in 
stricture  of  the  large  intestine,  and  is  rare  even  then.  In  carcinoma  of  the 
sigmoid  flexure  there  is  not  unfrequently  a  thin  blood-stained  discharge  from 
the  anus,  especially  in  the  intervals  between  the  attacks  of  obstruction. 
Sometimes  a  tumour  can  be  felt,  either  j)er  rectum  or  through  the  abdominal 
wall,  but  rarely  when  the  small  intestine  is  concerned.  Masses  of  ffeces  can 
occasionally  be  felt  in  the  CiPcum  or  the  transverse  colon,  and  this  may  be 
stretched  and  displaced  so  far  as  to  reach  the  symphysis.  The  outline  of  the 
colon  may  be  seen,  or  there  may  be  dulness  on  percussion  along  some  part 
of  its  course — in  one  flank,  for  example,  and  not  in  the  other — and  in  some 
few  cases  valuable  information  may  be  obtained  by  means  of  enemata,  or  by 
the  introduction  of  the  hand  into  the  rectum. 

2.  Obstruction  due  to  f cecal accumulationvAveXy  occurs  until  comparatively 
late  in  adult  life,  and  is  more  common  in  women  than  in  men.  Not  unfre- 
quently it  is  associated  with  hysteria  or  hypochondriasis,  and  nearly  always 
there  is  a  history  of  chronic  constipation  for  years  past ;  the  bowels  have  only 
acted  at  long  intervals  and  after  aperients  or  enemata,  and  the  motions  have 
been  copious  and  exceedingly  hard.  In  other  cases  the  patient  complains  of 
persistent  diarrhoea  with  thin  watery  stools  ;  the  mucous  membrane  of  the 
bowel  is  irritated  by  hard  scybalous  masses,  and  the  secretion  mixed  with  the 
liquid  portion  of  the  fa?ces  is  constantly  flowing  down  into  the  rectum. 

The  symptoms  are  essentially  the  same  as  those  of  stricture  of  the  large 
intestine,  only  they  are  as  a  rule  more  chronic  ;  in  rare  instances  there  is 
a  sudden  acute  attack  with  prostration  and  vomiting,  probably  due  to  the 
bowel  becoming  bent  or  twisted  upon  itself  in  some  way,  or  to  atony  of  the 
muscular  wall.  The  patient  is  a  martyr  to  dyspepsia  ;  the  tongue  is  foul ; 
the  appetite  poor ;  the  breath  exceedingly  offensive,  and  there  are  constant 
attacks  of  flatulence  with  distension  and  severe  griping  pain  and  Jiausea. 
The  abdomen  is  large  and  resistant ;  ftrcal  masses  may  often  be  felt  through 
its  walls,  sometimes  in  the  cjecum,  lying  in  the  right  iliac  fossa,  more  often 
in  the  transverse  colon  or  the  sigmoid  flexure.  Tumours  of  considerable  size 
are  occasionally  formed  in  this  way,  but  their  nature  may  almost  always  be 
made  out  from  their  mobility,  variable  shape,  and  doughy  consistence.  The 
diaphragm  is  pushed  up,  causing  palpitation  and  interfering  with  respiration  ; 
the  portal  circulation  is  obstructed  so  that  hfemorrhoids  result  ;  sometimes 
the  uterine,  spermatic,  or  iliac  veins  are  affected  as  well ;  and  the  patient  loses 
flesh  and  strength  and  not  unfrequently  becomes  hypochondriacal.  In  many 
instances  this  condition  persists  for  years,  relieved  from  time  to  time  by 
aperients  and  enemata,  but  there  is  always  the  danger  that  sooner  or  later 
the  muscular  power  of  the  bowel  may  fail,  or  the  distension  above  increase, 
until  at  length  ulceration  and  perforation  occur. 

3.  Chronic  intussusception  is  exceedingly  variable  in  its  course.  It  is  rare 
in  children,  and  is  nearly  confined  to  the  large  intestine.  The  onset  is  usually 
sudden  ;  in  most  instances  a  tumour  can  be  felt  through  the  abdominal  wall, 
or  per  rectum,  and  the  coils  of  small  intestine  can  often  be  seen,  especially 
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during  the  attacks  of  colic.  Vomiting  may  occur,  but  it  is  not  urgent  like 
that  of  strangulation  ;  tenesmus  and  a  discharge  of  blood-stained  mucus  are 
rarely  absent  ;  sometimes  there  is  constipation,  but  more  frequently  a  kind 
of  spurious  diarrhoea.  The  pain  is  seldom  severe,  except  during  the  attacks 
of  colic,  when  all  the  symptoms  become  intensified.  This  condition  has  been 
known  to  continue  with  fluctuations  for  months  ;  as  a  rule,  after  it  has  lasted 
some  length  of  time,  either  the  bowel  becomes  strangulated  or  the  patient 
becomes  exhausted  from  the  prolonged  suffering  and  want  of  food,  grows 
thinner  and  thinner,  and  succumbs  at  last  rather  suddenly. 

Diagnosis. — The  diagnosis  of  intestinal  obstruction  is  always  a  matter 
of  the  greatest  difficulty,  and  in  most  instances  the  examination  of  the 
abdomen  has  to  be  repeated  time  after  time,  during  the  attacks  of  colic  as 
well  as  during  the  intervals,  with  an  amesthetic  as  well  as  without,  before 
a  definite  opinion  can  be  given. 

1.  The  ■previous  history  of  the  patient. — In  stricture  and  fascal  obstruction 
there  is  generally  a  record  of  previous  slight  attacks  of  a  similar  character, 
yielding  at  first  easily  to  remedies  and  gradually  becoming  more  severe  ;  con- 
stipation has  often  continued  for  a  time,  and  then  given  way  to  diarrhoea ; 
and  the  patient  has  been  distressed,  and  the  action  of  the  bowels  and  the 
digestion  disordered,  for  some  considerable  period.  Scybalous  masses  passed 
from  time  to  time,  and  habitual  constipation  for  years  before,  point  rather  to 
the  latter,  though  it  must  not  be  forgotten  that  this  may  be  merely  a  com- 
plication ;  a  blood-stained  discharge  from  the  anus  is  suggestive  either  of 
malignant  stricture  low  down  or  of  chronic  intussusception. 

Antecedent  attacks  of  local  peritonitis  or  typhlitis ;  strangulation  of  a 
hernia  some  months  before  ;  injuries  to  or  operations  on  the  abdomen  ; 
hepatic  colic,  dysentery,  gastric  ulcer,  or  any  other  intestinal  trouble ;  or  the 
history  of  an  abdominal  tumour,  may  be  of  very  great  significance.  Rapid 
wasting,  without  sufficient  apparent  cause,  is  suggestive  either  of  tuberculosis 
or  of  malignant  disease  ;  but  a  certain  degree  of  emaciation  is  always  present 
in  chronic  obstruction,  and  if  til's  case  has  lasted  any  time  it  may  be  very 
distinct. 

2.  The  mode  of  onset  of  the  present  attach  and  the  order  of  appearance 
and  severity  of  each  of  the  symptoms. — If  it  commences  suddenly  and  the 
vomiting  and  prostration  are  serious  from  the  first,  it  must  be  regarded  as 
a  case  of  intestinal  strangulation.  Pathologically  the  actual  cause  may  be 
a  gall-stone  or  some  other  obstructing  agent  ;  the  symptoms  are  those  of 
strangiUation  and  must  be  met  in  the  same  way  before  it  is  too  late. 

If  it  is  gradual,  each  symptom  must  be  taken  in  order.  First  the  pain, 
whether  it  is  griping  as  in  colic,  and  whether  the  paroxysms  are  becoming 
more  frequent,  showing  that  the  obstruction  is  growing  tighter.  If  it  occurs 
a  short  time  after  taking  food  and  is  relieved  by  aperients  it  is  probably  due 
to  stricture  of  the  small  intestine  ;  if  it  is  continuous,  the  obstruction  is  com- 
plete ;  if  it  is  made  worse  by  digital  examination  of  the  rectum  or  by  enemata, 
it  is  most  likely  in  the  large  intestine  ;  and  if  it  is  distinctly  localised,  or  if 
it  always  ends  at  one  spot,  it  may  point  to  the  seat  of  obstruction,  but  this  is 
exceptional.  The  state  of  the  bowels  is  of  equal  importance  ;  constipation 
may  be  complete,  both  as  regards  faeces  and  flatus  ;  or  there  may  be  a  certain 
amount  of  diarrhoea  as  in  faecal  accumulation ;  and  blood  and  mucus  may 
be  passed  at  frequent  intervals  with  tenesmus,  as  in  chronic  intussusception. 
Vomiting  is  rarely  of  much  help  ;  unless  the  attack  is  acute,  so  that  it  is  ex- 
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cited  by  the  injury  to  the  nerves  of  the  bowel,  it  does  not  come  on  until  late, 
and  it  depends  chiefly  upon  the  amount  and  liind  of  food.  Stricture  of  the 
small  intestine  high  up  is  an  exception,  as  in  this  vomiting  is  one  of  the 
earliest  symptoms.  It  seldom  becomes  stercoraceous  until  the  obstruction 
is  of  some  standing.  The  amount  of  urine  may  be  diminished,  but  this  as  a 
rule  depends  upon  the  small  quantity  of  fluid  taken,  not,  as  in  strangulation, 
upon  the  presence  of  collapse. 

3.  Physical  examination.  Inspection. — The  attitude  of  the  patient  is 
generally  such  as  to  relieve  the  abdominal  muscles  as  much  as  possible.  The 
abdomen  may  be  immensely  and  unevenly  distended  or  retracted,  according 
to  the  seat  of  obstruction  and  the  degree  of  emaciation.  The  walls  are  always 
thin,  sometimes  tense  and  stretched,  and  in  nearly  every  case  the  coils  of 
intestine  can  be  seen  working  through  them,  especially  during  the  paroxysms 
of  colic.  Respiration  is  usually  shallow  and  thoracic.  There  may  be  hic- 
cough, especially  in  advanced  cases,  and  under  the  same  circumstances,  when 
collapse  is  approaching,  there  may  be  vomiting  without  effort,  coming  up  in 
gushes  as  in  strangulation.  Everything  that  is  brought  up  or  that  is  passed 
per  anum  must  be  carefully  examined. 

Palpation. — The  first  thing  is  to  exclude  all  forms  of  hernia  :  every 
aperture  through  which  one  could  take  place  must  be  carefully  examined. 
Then  the  state  of  the  walls  and  the  presence  of  any  tenderness  must  be  noted. 
During  the  attacks  of  colic  the  muscles  become  rigid  and  the  skin  is  very  tender 
to  the  touch ;  in  the  intervals  this  disappears  to  a  great  extent  unless  there  is 
some  inflammation,  such  as  perityphilitis  or  peritonitis,  or  a  tumour  of  rapid 
formation,  as  in  intussusception.  Finally,  if  the  condition  of  the  abdomen 
and  of  the  patient  allows  it,  the  surface  must  be  gently  kneaded  to  ascertain 
if  there  is  any  sense  of  resistance  in  one  part  more  than  in  another,  or  if  any 
sign  of  a  tumour  can  be  found.  J^"" fecal  masses  are  usually  nodular  in  shape, 
moderately  hard  and  uneven  ;  generally  speaking  they  are  movable,  but  this 
depends,  of  course,  upon  the  portion  of  intestine  in  which  they  are  contained ; 
sometimes  the  transverse  colon  reaches  down  as  low  as  the  pubic  symphysis, 
and  the  masses  can  be  pushed  up  nearly  to  the  ensiform  cartilage.  Examina- 
tion of  the  patient  in  various  positions — the  knee  and  elbow,  for  example 
— is  often  of  service  in  diagnosis. 

Percussion,  although  digital  examination  of  the  rectum  should  be 
regarded  as  part  of  palpation,  follows  next.  It  is  rarely  of  much  service, 
although  one  flank  or  one  iliac  fossa  is  occasionally  much  less  resonant  than 
the  other. 

Examination  of  the  rectum  should  never  be  omitted  ;  in  young  subjects 
in  whom  the  periniEum  is  soft  and  yielding  the  anus  may  be  pushed  so  far 
in,  especially  under  an  antesthetic,  that  the  finger  can  touch  the  promontory 
of  the  sacrum,  and  fascal  masses,  stricture  of  the  rectum,  intussusception,  and 
other  conditions  diagnosed.  In  the  case  of  adults  a  moderately  small  band 
can  be  introduced.  I  have  on  several  occasions  diagnosed  new  growths  above 
the  reach  of  the  finger,  and  in  one  instance  a  mass  of  scybala  in  a  loop  of  in- 
testine ;  but  probably  the  chief  use  of  this  method  is  as  an  aid  to  the  long 
enema-tube.  By  itself  this  is  almost  worthless  for  diagnosis  ;  but  if  it  is 
guided  in  over  the  hand,  so  that  it  can  be  freed  from  the  folds  of  the  bowel, 
and  its  entrance  into  the  sigmoid  flexure  assured,  it  can  be  passed  without 
difficulty  into  the  descending  colon,  beyond  the  point  at  which  the  bowel  can 
be  exposed  in  the  loin. 
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The  rectum  and  the  lower  part  of  the  large  intestine  vary  to  such  an 
extent  in  size  that  the  amount  of  fluid  which  can  be  introduced  gives  no  idea. 
If,  however,  the  long  tube  is  passed,  the  position  of  the  end  of  it  in  the  bowel 
can  be  made  out  with  tolerable  accuracy  by  means  of  auscultation. 

There  is  no  means  of  diagnosing  cancerous  stricture  of  the  small  or  large 
intestine  from  chronic  obstruction  due  to  cicatrices,  peritoneal  adhesions,  or 
compression.  Carcinoma  may  occur  in  the  intestine  at  twenty  years  of  age, 
though  it  is  much  more  common  later  in  life,  and  the  symptoms  are  practi- 
cally the  same  ;  the  emaciation  is  a  little  more  rapid,  diarrhoea  is  rather  more 
common,  especially  at  the  beginning  of  the  case,  and  in  epithelioma  of  the 
large  intestine  a  discharge  of  blood  and  mucus  may  occur ;  but  there  is 
nothing  more  definite  on  which  a  diagnosis  can  be  based.  The  prognosis  in 
cancerous  stricture  is  rather  longer  than  in  the  cicatricial  form,  so  far  as  life 
is  concerned,  probably  because,  as  Treves  has  pointed  out,  obstruction  does 
not  make  its  appearance  so  early. 

Treatment. — 1.  Chronic  obstruction  due  to  stricture,  peritoneal  adhe- 
sions, volvulus  of  the  ccecum,  compression,  &c. — So  long  as  the  closure  is 
incomplete,  relief  may  be  obtained  for  a  time  by  dieting  and  by  laxatives  and 
enemata.  Vigorous  purgatives  do  more  harm  than  good  by  disturbing  the 
orderly  action  of  the  intestine  and  hurrying  down  a  mass  of  semi-digested 
material  on  to  the  face  of  the  stricture.  The  object  is  to  nourish  the  patient 
as  weir  as  possible  without  increasing  the  amount  of  indigestible  material  or 
rendering  the  faeces  hard.  In  the  small  intestine  this  is  tolerably  easy  for  a 
time,  and  partly  by  restricting  the  diet  to  small  quantities  of  liquid  food  given 
at  long  intervals,  partly  by  nutrient  enemata,  the  strength  may  be  maintained 
for  a  considerable  period,  especially  if  it  is  economised  by  warmth  and 
avoidance  of  exertion.  When  the  large  intestine  is  involved  this  is  not  so  easy, 
but  a  great  deal  may  be  done  at  first  by  means  of  enemata  of  hot  water  with 
some  alkali  to  soften  the  fteces  and  stimulate  the  walls  of  the  bowel.  Not 
unfrequently  a  stricture  that  has  been  made  impermeable  by  the  impaction 
of  a  mass  of  faeces  in  its  orifice  may  be  entered  without  difficulty  from  below 
and  the  intruding  substance  displaced  and  perhaps  softened  sufficiently  to 
relieve  the  obstruction  for  the  time. 

Opium  is  invaluable  for  the  relief  of  pain,  as  in  acute  cases,  and  pre- 
vents to  a  certain  extent  the  severity  of  collapse,  but  it  has  little  or  no  influence 
on  any  of  the  causes  of  obstruction  mentioned  above,  and  obscures  the 
symptoms  to  such  an  extent  that  when  it  has  been  given  full  allowance  must 
be  made  for  it. 

If  the  obstruction  is  complete,  or  if,  in  spite  of  all  precautions,  the 
abdomen  is  becoming  more  distended  and  the  attacks  of  colic  more  frequent 
and  more  severe,  it  is  of  no  use  delaying  further  ;  if  any  operation  is  required 
it  should  be  done  before  the  patient  is  exhausted. 

(a)  JVJiere  the  scat  of  obstruction  can  be  diagnosed. — If  it  is  in  tbe  small 
intestine  the  abdomen  must  be  opened  in  the  middle  line,  and  the  cause  dealt 
with  according  to  its  nature  and  the  condition  of  the  patient.  In  some  few 
cases  rehef  may  be  obtamed  by  dividing  adhesions  and  so  releasing  the  bowel, 
but  in  the  majority  the  choice  lies  between  enterostomy,  short-circuiting  with 
Senn's  plates,  and  resection.  Of  these  the  former  is  more  simple,  and  if  a 
large  extent  of  bowel  is  involved  is  the  only  one  admissible  ;  but  it  can,  of 
course,  only  be  regarded  as  a  palliative,  and  is  useless  unless  the  seat  of 
obstruction  is  low  down  in  the  ileum.    Resection  alone  can  give  permanent 
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relief,  and  the  condition  of  tlie  bowel  and  tlio  strength  of  the  patient  must 
decide  whether  it  should  he  performed  at  once  or  postponed  until  an  ai  tificia  1 
anus  has  been  formed. 

The  rule  is  the  same  in  the  case  of  the  large  intestine :  if  the  seat  of 
obstruction  is  known  the  bowel  should  be  opened  at  the  most  convenient  spot 
above ;  or,  if  it  is  a  malignant  stricture,  an  attempt  may  be  made  to  excise 
it,  and  either  form  an  artificial  anus  or  suture  the  two  ends  togeoher,  accord- 
ing to  circumstances.  Compression  by  external  tumours  is  an  exception  :  in 
these  cases  special  treatment  is  required. 

(6)  Where  an  exact  diagnosis  cannot  be  made. — If  the  situation  is  entirely 
imkuown,  median  laparotomy  must  be  performed  as  an  exploratory  measure, 
and  the  obstruction  dealt  with  according  to  what  is  found.  The  colon  or 
caecum  may.be  opened  and  stitched  to  the  sldn,  or  the  wound  closed  and 
colotomy  performed  later  on.  When,  however,  the  balance  of  evidence  points 
distinctly  to  the  large  intestine  without  the  exact  site  being  indicated,  the 
colon  should  be  opened  in  the  right  loin  or  in  the  right  iliac  region.  If  the 
bowel  is  found  not  to  be  distended,  temporary  relief  may  be  obtained  by 
opening  the  nearest  aiid  most  prominent  loop  of  small  intestine. 

2.  Fcecal  accumulation  tvith  loss  of  power  of  the  wall  of  tJie  intestine. — 
Unless  acute  symptoms,  such  as  vomiting  and  prostration,  indicative  of  ileus, 
set  in,  this  should  be  treated  with  laxatives  and  enemata.  Lumbar  colotomy 
must  be  regarded,  according  to  Treves,  rather  as  a  surgical  misfortune  than 
as  a  recognised  method  of  treatment. 

A  siphon  apparatus  is  better  than  a  syringe,  as  the  pressure  is  more 
uniform.  The  patient  should  be  placed  so  that  the  abdominal  muscles  are 
relaxed  as  far  as  possible,  and  warm  water  with  soap  or  oil  allowed  to  flow 
in  gently  until  by  degrees  the  whole  of  the  colon  has  been  washed  out.  It 
may  be  cleared  thoroughly  as  far  as  the  caecum  ;  there  is  no  fear  during  life 
of  any  quantity  of  fluid  passed  beyond.  A  little  turpentine  may  be  used  if  a 
more  stimulating  injection  is  required.'  Massage,  kneading  the  abdomen 
in  the  course  of  the  colon,  and  electricity  are  sometimes  oi  benefit  in  these 
cases.  The  faradic  current  is  used  and  one  pole  is  placed  on  the  abdomen 
or  the  dorsal  spine,  the  other,  properly  insulated,  in  the  rectum. 

3.  Chronic  intussusception.— Heve,  as  in  the  acute  form,  opium  should 
be  given  at  once  to  check  the  increase  of  the  invagination,  and  to  delay  the 
onset  of  strangulation  and  inflammation.  Then  an  attempt  must  be  made 
to  reduce  the  bowel  by  means  of  enemata  given  with  great  care  and  combined 
with  massage  under  an  antesthetic.  Reduction  has  taken  place  even  at  the 
end  of  a  month,  but,  as  Treves  has  shown,  adhesions,  as  a  rule,  very  soon 
make  their  appearance  in  cases  that  are  left  to  themselves.  If  enemata  fail, 
the  only  course  left  is  laparotomy,  and  if  reduction  cannot  be  effected  then, 
either  resection,  short-circuiting,  or  the  formation  of  an  artificial  anus. 

'  Hutchinson's  description  of  massage  of  the  ab.Tonien  in  cases  of  intestinal  obstruc- 
tion is  as  follows  :  '  The  first  point  in  abdominal  taxis  is  the  full  use  of  an  aniesthetic,  so 
as  to  obliterate  all  muscular  resistance.  Next  (the  rectum  and  bladder  bein,";  supposed  to  be 
empty),  the  surgeon  will  forcibly  and  repeatedly  knead  the  abdomen,  pressing  its  contents 
vigorously  upwards,  downwards,  and  from  side  to  side.  The  patient  is  now  to  be  turned 
on  to  his  abdomen  and  in  this  position  held  up  by  four  strong  men  and  shaken  backwards 
and  forwards.  This  done,  the  trunk  is  to  be  held,  feet  uppermost,  and  shaking  again 
practised  directly  upwards  and  downwards.  Whilst  in  this  position  copious  enemata  are 
to  be  given,  The  whole  proceedings  are  to  be  carried  out  in  a  bond  fide  manner.  Half- 
an-hour  or  more  is  to  be  spent  in  the  process. 
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Section  V. — Perityphlitis  ;  Peritonitis 
Peeityphlitis 

Inflammation  of  tlie  cfBCum  and  appendix  is  common  in  young  adults, 
especially  males.  It  may  be  simple  or  suppurative.  The  former  merely 
leads  to  tliickening  and  condensation  of  the  tissues  around ;  the  latter  ends 
either  in  a  perityphlitic  abscess  or  in  general  peritonitis.  Suppuration  may 
begin  outside  the  bowel,  in  the  inflammatory  exudation  (forming  sometimes 
a  secondary  communication  with  the  intestine) ;  but,  probably,  in  most  cases, 
it  is  the  result  of  perforation  (nearly  always  of  the  appendix),  especially  when 
its  onset  is  instantaneous,  without  any  warning. 

Causes. — The  simple  form,  like  colitis,  usually  arises  from  the  accumu- 
lation of  scybala,  and  remains  limited  to  the  mucous  surface.  Occasionally 
the  inflammation  is  more  severe,  involving  the  whole  thickness  of  the  wall, 
and  then  the  serous  covering  becomes  affected. 

The  perforative  form  may  be  due  to  ulceration  (the  stercoral  ulcers  of  old 
intestinal  obstruction,  or  those  resulting  from  tubercle,  syphilis,  or  dysentery, 
for  example) ;  to  the  presence  of  foreign  bodies,  such  as  fish-bones  ;  or  to 
the  appendix  becoming  blocked.  When  this  occurs,  whether  it  is  due  to 
cherry-stones,  dried  f«ces,  the  presence  of  adliesions,  or  any  other  cause, 
the  secretion  accumulates,  the  tension  grows  higher  and  higher,  inflamma- 
tion sets  in,  and,  unless  the  obstruction  gives  way,  ulceration  follows  and 
ends  in  perforation. 

Cases  in  which  the  appendix  is  blocked  and  the  obstruction  yields  from 
time  to  time  without  actual  perforation  taking  place,  are  sometimes  distin- 
guished as  relapsing  typhlitis. 

(a)  Simple  perityphlitis. — This  usually  occurs  in  young  adults  who  are 
subject  to  chronic  constipation.  They  may  even  have  passed  scybalous 
masses  or  have  suffered  from  attacks  of  diarrhoea  (colitis)  excited  by  them. 
It  commences  quietly  without  a  rigor,  and  generally  with  little  fever. 
Almost  from  the  first  there  is  a  hard  doughy  tumour  in  the  groin.  The 
abdominal  muscles  are  rigid  and  tense,  and  pressure  causes  such  pain  that  it 
is  rarely  possible  to  make  out  the  outline  without  an  anassthetic.  Vomiting 
is  not  severe  or  continuous,  and  examination  per  rectum  does  not  reveal  any 
marked  thickening.  Very  often  there  is  a  history  of  numberless  minor 
attacks  (whenever  indeed  the  patient's  bowels  are  confined),  none  of  which 
lias  been  sufficiently  severe  to  lead  him  to  seek  advice.  As  a  rule  cases  of 
this  kind  are  not  seen  by  the  surgeon  at  all ;  they  may  last  a  week  or  ten 
days  and  cause  justifiable  alarm,  but  nearly  always  the  symptoms  disappear  , 
under  low  diet,  opium  and  enemata.  Pi'obably,  in  the  more  severe  cases,  ' 
the  peritoneum  is  always  involved,  as  it  is  not  unfrequent  to  find  posi  mortem 
the  appendix  firmly  tied  down  by  adhesions. 

(6)  Perforative  perityplilitis. — This  may  commence  in  the  same  way, 
slowly  and  insidiously,  but,  as  a  rule,  the  symptoms  are  much  more  acute. 
Often  there  is  no  warning  of  any  kind,  and  no  history  of  constipation  or 
digestive  trouble.  Quite  suddenly  the  patient  is  seized  with  intense  pain 
in  the  groin,  shooting  down  the  thigh,  or  into  the  testis  and  the  perineeum. 
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Vomiting  comes  on  almost  at  once  ;  the  abdomen  begins  to  swell  and  become 
tympanitic,  and  all  the  symptoms  of  acute  localised  peritonitis  are  developed 
within  a  few  hours.  The  face  and  the  pulse  change,  the  urine  is  scanty,  the 
temperature  rises,  and  the  respiration  becomes  shallow  and  hurried.  Very 
often  no  abdominal  tumour  can  be  detected  ;  the  general  tympanites  obscures 
everything,  but  usually  an  ill-defined  fulness  can  be  made  out  through 
the  rectum. 

In  other  cases  the  illness  is  of  longer  duration.  There  is  a  history  of 
repeated  trouble,  without,  however,  the  attacks  bearing  any  relation  to  the 
condition  of  the  bowels.  Eigors  are  not  uncommon ;  the  temperature  is 
high  and  very  irregular ;  a  certain  amount  of  fulness,  sometimes  definitely 
limited,  can  be  felt  in  the  groin  ;  occasionally  there  is  some  oedema  of  the 
skin,  and  circumscribed  infiammatory  induration  can  nearly  always  be  felt 
through  the  rectum.  In  most  of  these  there  is  a  localised  abscess  commu- 
nicating with  the  appendix  through  the  floor  of  an  ulcer.  Its  walls  are 
usually  fairly  thick  and  formed  of  the  surrounding  structures  welded  together 
by  adhesions  ;  but  each  attack  means  an  extension  in  some  direction.  The 
pus  may  at  length  work  its  way  out  through  the  anterior  abdominal  wall 
and  point  in  the  groin  or  the  thigh,  or  it  may  burst  into  one  of  the  neigh- 
bouring viscera,  or  discharge  itself  over  the  crest  of  the  ilium,  into  the  hip- 
joint,  and  even  through  the  diaphragm  ;  but  each  time  there  is  always  the 
danger  of  the  peritoneum  suddenly  giving  way  (it  has  happened  as  a  result 
of  manipulation)  and  of  diffuse  peritonitis  following. 

Finally,  a  certain  number  of  cases  have  been  described  as  rcla/psing 
typhlitis.  They  are  characterised  by  a  succession  of  attacks  scarcely  less 
severe  than  those  that  are  present  in  the  perforative  form ;  but  though  some- 
times a  tumour  can  be  detected  through  the  rectum,  there  is  nothing  but 
indefinite  induration  to  be  felt  in  the  iliac  fossa.  In  one  of  these  (a  patient 
who  had  suffered  from  fourteen  severe  recurrences  in  eighteen  months,  and 
was  reduced  to  the  condition  of  a  hopeless  invalid),  Treves  found  the 
appendix  bent  upon  itself  and  immensely  dilated ;  and  in  another  it  was 
of  enormous  size,  tied  down  by  adhesions,  and  on  the  point  of  giving  way. 
Probably  a  similar  condition  furnishes  the  starting-point  of  some  of  those 
cases  of  perforative  perityphlitis  in  which  suppuration  is  localised.  So  long 
as  the  appendix  is  able  to  discharge  its  contents  from  time  to  time,  the  pain 
and  inflammation  are  only  of  moderate  intensity,  and  the  surrounding 
tissues  become  thickened  and  adherent ;  if  it  becomes  completely  blocked 
ulceration  sets  in,  perforation  follows,  the  appendix  becomes  gangrenous, 
and  an  abscess  with  very  irregular  walls  is  left. 

Treatment.— Perforative"^  perityphhtis,  if  left  to  itself,  may  end  in  the 
abscess  gradually  working  its  way  towards  the  surface,  causing  more  or  less 
serious  destruction,  or  it  may  lead  to  sudden  and  diffuse  peritonitis.  This 
danger  is  always  present,  but  when  the  symptoms  are  acute  and  the  attacks 
frequent  it  is  imminent.  Immediate  operation  is  advisable  if  signs  of  per- 
foration have  suddenly  appeared  in  a  person  previously  healthy  ;  if  there  is 
evidence  of  acute  suppuration  (rigors,  and  an  evening  rise  of  temperature 
with  great  tenderness  and  perhaps  oedema),  particularly  if  it  is  spreading; 
or  if  there  is  any  indication  of  a  chronic  abscess  working  its  way  onwards. 
Further,  it  is  certainly  to  be  recommended  in  cases  of  relapsing  typhlitis  in 
which,  from  the  severity  and  constant  repetition  of  the  attacks,  it  is  clear 
hat  the  appendix  is  seriously  involved. 
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Aspiration  through  the  wall  of  the  ahdomen  has  been  strongly  recom- 
mended, but  the  chances  of  hitting  off  a  small  collection  of  pus  are  very 
alight,  and  the  risk  is  certainly  not  trivial. 

The  incision,  unless  there  is  some  distinct  indication  elsewhere,  should 
be  parallel  to  and  slightly  above  Poupart's  ligament,  almost  that  for  ligature 
of  the  external  iliac.    The  median  is  too  far,  and  the  advantages  of  the  linea 
semilunaris  are  very  doubtful.    Great  care  is  needed  when  the  peritoneum 
is  reached.    It  must  be  divided  freely,  the  intestine  exposed,  and  the  matted 
coils  carefully  separated  from  each  other  with  the  fingers  working  down  in 
the  direction  of  the  ctecum  and  preventing  any  of  the  healthy  bowel  coming 
near  the  disease.    If  pus  is  found  it  must  be  dealt  with  according  to  circum- 
stances ;  it  may  be  possible  in  a  chronic  case  to  sponge  out  the  cavity  and 
expose  the  appendix,  and  sometimes  this  may  be  removed  and  the  cut  edges 
inverted  and  secured  with  sutures,  but  usually  the  adhesions  are  much  too 
delicate  to  stand  such  manipulation,  and  all  that  can  be  done  is  to  provide 
free  exit  for  the  pus  by  means  of  a  drainage-tube,  in  the  hope  that  the  sur- 
rounding tissues  will  adhere  and  protect  themselves.    If  the  operation  is 
performed  for  relapsing  typhlitis  a  quiet  interval,  when  there  is  no  acute 
inflammation,  should  be  selected,  and  the  margins  of  the  opening  made  when 
the  appendix  is  removed  may  be  inverted  and  stitched  together.    In  these 
cases,,  as  pointed  out  by  Treves,  the  external  incision  should  commence  over 
healthy  tissues,  so  that  the  condition  of  the  diseased  part  may  be  made  out 
from  the  serous  cavity  ;  otherwise  it  may  be  impossible,  owing  to  the  pre- 
sence of  adhesions,  to  ascertain  the  relative  position  of  the  various  structures  ; 
the  appendix  or  the  caecum  may  even  be  adherent  to  the  anterior  wall. 
Care  must  be  taken  not  to  mistake  the  ureter  for  the  appendix. 

Peeitonitis 

Inflammation  of  the  peritoneum  is  peculiar  in  many  respects.  The 
surface  of  the  cavity  is  of  enormous  size  (scarcely  less  than  that  of  the  skin), 
it  possesses  the  most  remarkable  power  of  absorption  (so  that  fluids  of  all 
kinds,  poisonous  or  not,  disappear  with  very  great  rapidity),  and  if  one  part 
is  infected,  owing  to  the  constant  movement  of  its  contents  and  the  freedom 
of  communication  between  all  its  cavities,  the  inflammation  is  very  likely  to  I 
involve  the  whole. 

Causes. — Peritonitis  may  be  caused  by  unorganised  irritants  (chemical 
or  mechanical) ;  or  by  living  organisms  (specific  or  non-specific).  Further, 
it  may  arise  by  direct  extension  from  the  structures  that  lie  adjacent  to  it, 
the  walls  of  the  intestine  or  of  the  abdomen. 

(a)  Simple  mechanical  irritation  produces  but  a  very  limited  effect.  In 
an  old  hernia,  for  example,  the  neck  of  the  sac  and  the  serous  coat  of  the 
intestine  that  slips  into  it  (if  it  is  always  the  same  piece),  gradually  become, 
thickened,  hard,  and  dense  from  organisation  of  the  inflammatory  exuda-f 
tion. 

Chemical  irritants  vary  more  in  their  effect :  some  are  absorbed  at  once,! 
and  merely  give  rise  to  constitutional  symptoms,  depending  upon  their  nature; 
and  amount  (such,  for  example,  is  one  form  of  septicasmia  following  abdominal,' 
operations,  in  which  the  patient  becomes  cold  and  collapsed  and  dies  within,', 
forty-eight  hours  from  acute  blood-poisoning,  without  any  visible  sign  of, 
peritonitis).  Others  irritate  the  surface,  so  that  exudation  takes  place  insteadi 
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of  absorption.  In  tins  case  the  future  course  depends  upon  the  surrounding 
■conditions  :  if  tlie  injury  is  very  extensive  death  may  occur  from  shock  ; 
if  less  severe  the  lymph  that  is  poured  out  around  the  affected  area  either 
becomes  organised,  or,  if  pyogenic  irritants  gain  access  to  it,  breaks  down 
mto  pus. 

(b)  Organic  irritants  may  be  either  specific  or  non-specific.  The  tubercle- 
bacillus  is  by  far  the  best  known  example  of  the  former,  and  tubercular 
peritonitis  will  be  dealt  with  separately.  Syphilitic  peritonitis  rarely  occurs, 
except  as  a  result  of  extension  from  neighbouring  organs,  such  as  the  liver, 
and  presents  no  special  features. 

The  non-specific  organisms  may  be  pyogenic  or  not.  Of  those  tlie  latter 
are  not  capable  of  causing  peritonitis  so  long  as  the  surface  of  the  membrane 
IS  uninjured  ;  if,  for  example,  putrid  fluid,  containing  only  the  organisms  of 
putrefaction,  is  injected  into  the  uninjured  peritoneal  cavity,  death  will  ensue 
from  septicaemia  if  the  quantity  is  large  enough,  but  if  it  is  only  small  the 
whole  may  disappear  without  exciting  any  local  irritation.  The  constitutional 
■effect  depends  entirely  upon  the  dose,  and  it  is  practically  the  same  whether 
the  fluid  is  injected  into  the  blood-stream  at  once,  or  allowed  to  find  its  way 
m  through  tlie  peritoneal  cavity,  and  it  "follows  nearly  as  quickly  in  the  one 
case  as  in  the  other. 

Even  the  pyogenic  organisms,  according  to  Grawitz,  can  only  cause 
peritonitis  under  special  conditions  :  when,  that  is  to  say,  the  amount  of  fluid 
mjected  with  them  or  poured  out  by  the  injured  surface  is  so  great  that  the 
germs  are  produced  more  rapidly  than  the  tissues  can  deal  with  them  ;  or 
when  the  surface  of  the  peritoneum  is  injured  and  the  subepiihelioid  layer 
exposed.  In  many  instances  the  inflammation  was  found  to  have  spread 
from  the  prick  of  the  needle  that  had  been  used  for  the  injection. 

Unhappily  these  conditions  are  of  common  occurrence.  Infected  Avounds, 
rupture  of  the  viscera,  perforation  of  the  intestine,  bursting  of  a  hydatid 
€yst  or  of  an  abscess,  and  communication  with  a  neighbouring  cavity, 
such  as  the  Fallopian  tube  in  a  case  of  metritis,  present  in  abundance 
everything  that  is  required  for  the  development  of  acute  suppurative  peri- 
tonitis. There  is  a  sufticient  amount  of  nutrient  fluid  for  the  growt  h  nf  the 
germs,  or  if  there  is  not  it  is  poured  out  at  once  by  the  irritated  perit  oneum  ; 
the  epithelioid  surface  is  injured  over  a  wider  or  smaller  area  by  tiio  fluid 
that  bathes  it ;  absorption  is  checked,  and  myriads  of  pyogenic  organisms 
can  make  their  way  in  from  the  intestine,  through  the  wound,  or  even  through 
the  blood-stream. 

(c)  Peritonitis  due  to  extension  from  the  parts  around  varies  naturally 
with  the  primary  cause  ;  as  a  rule,  it  is  protective  in  character,  and  leads  to 
the  formation  of  adhesions. 

Whether  cold  can  be  regarded  as  a  cause  is  uncertain ;  there  can  be  no 
doubt,  however,  that  it  predisposes  to  it  by  lowering  the  vitality  of  the  tissues 
and  rendering  them  more  susceptible. 

Symptoms.— Clinically,  peritonitis  maybe  sthenic  or  asthenic  in  character. 
The  latter  occurs  when  the  strength  of  the  patient  is  overcome  by  septicaemia, 
tjphoid  fever,  or  Bright' s  disease. 

In  the  sthenic  form  the  symptoms  are  very  striking.  There  may  be  a 
succession  of  chills  or  a  rigor  ;  the  temperature  rises  at  once ;  the  pulse 
becomes  peculiarly  hard  and  rapid,  and  the  respiration  hurried  and  very 
shallow.    The  abdomen  may  be  retracted  at  first,  but  very  soon  it  begins  to 
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swell  over  the  affected  spot,  and,  in  a  short  time,  the  whole  becomes  tense 
and  hard,  the  muscles  are  absolutely  rigid,  the  diaphragm  is  pushed  up  as 
far  as  it  can  go,  and  the  least  touch  causes  the  most  fearful  pain.  The 
patient  lies  on  the  back  with  the  knees  drawn  up ;  the  face  becomes  pinched 
and  anxious,  the  eyes  sunken,  and  the  tongue  dry  and  brown ;  vomiting 
with  hiccough  is  very  common,  and  usually  the  fluid  is  poured  up  in  gushes 
almost  without  effort.  Constipation  is  almost  invariable,  and  the  amount  of 
urine  secreted  is  very  small.  Towards  the  end  the  temperature  may  fall,  and 
the  patient  sink  into  a  state  of  collapse  ;  sometimes  this  occurs  almost  with 
the  first  onset  of  the  disease. 

In  the  asthenic  form  the  constitutional  symptoms  are  more  promment. 
The  abdomen  may  or  may  not  be  distended,  sometimes  it  moves  with  respira- 
tion ;  pain  is  felt  on  pressure  ;  but  there  is  not  the  intense  tenderness  charac- 
teristic of  the  sthenic  variety.  The  pulse  is  very  small  and  weak,  the  tem- 
perature subnormal,  and  the  collapse  profound  from  the  first.  Post  mortem 
there  are  no  adhesions  between  the  coils  of  intestine  and  no  lymph  on  the 
serous  surface,  merely  a  small  quantity  of  a  turbid,  intensely  poisonous  liquid. 

Treatment. — It  used  to  be  the  rule  in  every  abdominal  operation  to  give 
opium  in  order  to  keep  the  intestines  quiet  and  prevent  peritonitis.  Now  it 
is  recognised  that  while  opium  is  essential  when  the  walls  of  the  intestine 
have  been  injured,  and  is  of  great  value  in  localising  inflammation,  it  can  do 
nothing  to  prevent  it  ;  indeed,  by  assisting  the  distension  of  the  intestine,, 
and  still  further  impairing  the  muscular  tone  of  its  wall,  it  may  actually 
intensify  the  evil  it  is  intended  to  check.  For  this  reason,  Wylie,  Tait,  Greig 
Smith  and  others  recommend  a  saline  purge  after  abdominal  operations  if  fluid 
is  collecting  in  the  pelvis,  or  if  there  is  rapidly  increasing  distension  of  the 
abdomen,  with  restlessness  and  vomiting.  The  tympanites  is  an  additional 
cause  of  obstruction  and  vomiting ;  opium  only  encourages  it ;  a  purge,  on 
the  other  hand,  followed  by  a  turpentine  or  hot-water  enema,  will  carry  off 
immense  quantities  of  gas  and  fluid,  and  relieve  the  congestion  of  the  abdominal 
vessels.  Afterwards  the  beneficial  effect  may  be  continued  by  the  frequent 
use  of  the  rectum-tube.  The  vomiting  that  is  consequent  upon  an  anaesthetic 
may  be  checked  by  allowing  the  patient  to  suck  one  or  two  small  fragments 
of  ice  (not  more)  ;  if  it  continues,  particularly  if  there  are  other  signs  of 
peritonitis  and  the  straining  is  very  severe,  a  cupful  of  hot  water  is  much 
more  serviceable,  and  occasionally  the  stomach  may  be  washed  out  with 
advantage. 

If  in  spite  of  this  the  symptoms  grow  worse,  or  if  it  is  clear  from  the  first 
that  it  is  a  case  of  perforative  peritonitis,  the  only  hope  lies  in  giving  free 
exit  to  the  poisonous  fluid.  It  is  true  that  the  condition  of  the  patient  is 
almost  desperate,  and  that  shock  is  much  more  severe  when  the  peritoneum 
is  inflamed  ;  but  if  the  serous  cavity  is  unable  to  deal  with  the  poison  that 
bathes  its  surface,  steps  must  be  taken  first  to  prevent  any  more  entering,, 
and  then  to  get  rid  of  that  which  is  already  there. 

Greig  Smith  recommends  the  injection  among  the  intestines  of  boro- 
glyceride  solution,  an  ounce  to  the  pint,  at  a  temperature  of  102°  F.  It 
should  be  slowly  forced  into  the  cavity  among  the  intestines  through  a  • 
drainage-tube,  and  compelled  to  remain  there  for  a  time  by  temporarily 
plugging  the  orifice  ;  and  this  may  be  repeated  several  times  a  day. 

Mikuhcz  distinguishes  between  diffuse  peritonitis,  due  to  a  large  amount 
of  the  contents  of  the  intestine  being  poured  suddenly  into  the  cavity,  and  a 
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progressive  form  wliich  is  localised  at  first.  The  former  can  only  be  treated 
by  a  free  opening  and  washing  out  the  cavity  with  hot  salt  and  water,  or  hot 
boracic  solution,  until  it  is  thoroughly  cleansed.  The  latter,  on  the  other- 
hand,  may  remain  localised  for  a  time,  and  if  the  situation  of  the  successive 
foci  can  be  made  out,  they  may  be  opened  and  drained  separately,  taking- 
great  care  not  to  disturb  any  of  the  adhesions.  Thorough  drainage  of  the 
peritoneal  cavity  is  almost  impossible,  but  the  attempt  has  been  tried  by 
making  numerous  openings  in  the  middle  line  and  in  the  flanks,  and  by 
passing  across  as  many  as  eight  large  perforated  tubes  through  which  a 
current  of  hot  salt  solution  could  be  sent. 

When  the  suppuration  is  localised  already,  the  prospect  is  much  more 
hopeful  ;  there  are  already  many  instances  on  record  in  which  purulent  col- 
lections, consequent  on  intestinal  perforation,  gonorrhceal  inflammation,  and 
other  causes  have  been  successfully  drained. 


TUHERCULAK  PeKITONITIS 

A  large  number  of  cases  of  encysted  tubercular  peritonitis  have  been 
relieved  and  not  a  few  cured  by  free  incision.  Even  when  the  disease  is 
part  of  a  general  tuberculosis  a  certain  amount  of  benefit  may  be  obtained 
without  in  any  way  hastening  its  progress.  In  the  earlier  eases  the  diagnosis 
was  not  made  until  the  cavity  had  been  incised,  and  from  the  extreme  diffi- 
culty of  distinguishing  between  some  of  these  forms  of  encysted  ascites  and 
ovarian  and  other  cysts,  the  same  mistake  is  not  unlikely  to  occur  again.  In 
a  fair  proportion  of  cases  the  diagnosis  has  been  verified  by  the  microscopic 
examination  of  the  miliary  growths  and  the  discovery  of  bacilli. 

Primary  peritoneal  tuberculosis  (the  class  of  disease  for  which  operation 
is  most  suitable),  is  probably  not  common  ;  nearly  always  it  is  secondary, 
but  as  there  is  evidence  to  show  that  the  partial  removal  of  tubercular  foci 
in  other  parts  of  the  body  is  sometimes  beneficial,  the  patient  appearing  to 
make  better  headway  against  the  rest,  and  as  considerable  relief  may  not  un- 
reasonably be  expected  to  follow  the  removal  of  a  mass  of  this  character  from 
the  abdominal  cavity,  operation  is  not  negatived  by  this,  provided  the  disease 
is  not  too  far  advanced.  Whether  anything  more  than  simple  drainage  is 
advisable  is  uncertain  ;  probably  it  would  depend  to  a  largo  extent  upon  the 
size  of  the  cavity  and  the  character  of  its  walls. 


Section  VI.— Opeeatioks  on  the  Intestines 


Enteeostomy 


This  is  sometimes  known  as  Nekton's  operation.  A  small  mcision  is  made 
in  the  abdominal  wall,  an  inch  and  a  half  or  two  inches  m  length  accordmg^ 
to  the  thickness  ;  the  peritoneum  is  incised,  and  tlie  most  distended  loop  ot 
small  intestine  that  lies  near  is  drawn  into  the  wound  and  fixed  with  sutures. 
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If  the  case  is  urgent  and  the  bowel  must  be  opened  at  once,  very  accurate 
and  very  firm  adaptation  is  necessary,  as  in  such  cases  there  may  be  a  con- 
siderable amount  of  movement  as  soon  as  the  pressure  is  relieved.  The 
parietal  peritoneum  may  be  drawn  outwards  and  fixed  to  the  skin  by  two  or 
three  sutures  ;  and  then  four,  or  better  six,  silk  threads  must  be  passed  through 
the  united  layers,  the  visceral  peritoneum,  and  the  outer  coats  of  the  bowel. 
One  or  two  catgut  sutures  may  be  used  between  the  others  for  greater 
accuracy.  The  opening  in  the  intestine  should  be  merely  a  puncture.  Escape 
of  the  contents  may  be  best  prevented  by  covering  the  edges  of  the  wound 
with  an  antiseptic  ointment  and  using  the  aspirator. 

Where  it  is  possible,  it  is  advisable  to  divide  the  operation  into  two  stages, 
stitching  the  bowel  into  position  first  ;  and  two  or  three  days  later,  when 
adhesions  have  formed  between  the  peritoneal  surfaces,  making  the  opening 
into  it,  and  if  necessary  securing  it  by  further  sutures. 


Pig.  o80. — Inguinal  wound  made  in  Nelaton's  '  Operation  of  Enterotomy.' 

As  originally  performed  by  Nelaton,  the  operation  was  in  the  right  iliac 
fossa,  between  the  deep  epigastric  artei'y  and  the  anterior  superior  spine  of 
the  ilium  ;  and  the  portion  of  bowel  opened  was  the  small  intestine  imme- 
diately above  the  csecum.  It  may  be  done,  however,  in  the  middle  line  or  in 
the  ridit  lumbar  region,  if  it  is  found  when  the  colon  is  exposed  that  the 
seat  of  obstruction  is  higher  up. 

As  a  primary  operation  enterostomy  meets  with  but  little  favour.  The 
cases  of  obstruction  in  which  distension  of  the  bowel  is  the  only  cause  are 
very  few  in  number ;  these  may  be  cured  by  such  an  operation,  and  the 
opening  closed.  It  is,  however,  as  yet  impossible  to  diagnose  them  from 
other  forms  of  intestinal  strangulation  in  which  the  operation,  if  it  were 
performed,  would  merely  give  momentary  relief,  leaving  the  real  source  of  the 
mischief  untouched.  On  the  other  hand,  when  the  colon  has  been  exposed 
and  found  empty,  or  when  laparotomy  has  been  performed  and  some  hopeless 
condition  discovered — an  irreducible  and  extensive  intussusception,  for 
example — or  widely  spread  carcinoma  in  a  patient  who  is  completely  ex- 
hausted, enterostomy  may  prove  of  the  greatest  service  by  relieving  distension 
and  pain  and  prolonging  life. 

Greig  Smith  recommends  that  in  cases  of  intestinal  obstruction  in  which 
the  patient  is  much  collapsed,  this  operation  should  be  performed  under  local 
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.-aiiipstliesia  by  the  subcutaneous  injection  of  cocaine,  merely  to  gi-ve  time  to 
rally.  Even  if  nothing  is  given  the  pain  of  the  incision  is  scarcely  felt,  and 
any  other  an;esthetic,  increasing  the  depression  or  causing  vomiting,  would 
■almost  certainly  extinguish  the  little  chance  that  is  left. 

COLOTOMY 

The  colon  may  be  opened  either  in  the  lumbar  region  on  the  right  or  left 
side,  or  in  the  left  inguinal.  In  the  former  operation,  which  was  first  per- 
formed by  Amussat  on  the  right  side,  the  posterior  surface  of  the  bowel  where 
it  is  uncovered  by  peritoneum  is,  generally  speaking,  exposed  ;  in  the  latter 
(Littre's)  the  peritoneal  cavity  is  always  opened. 

LUMBAU  COLOTOMY 

The  colon  is  placed  half  an  inch  behind  the  middle  of  the  crest  of  the 
ilium,  as  measured  between  the  anterior  and  posterior  superior  spines,  lying 
upon  the  quadratus  lumborum,  immediately  below  the  kidney.  If  it  is  dis- 
tended there  is  usually  a  considerable,  surface  uncovered  by  peritoneum  ; 
when  it  is  collapsed  this  contracts  ;  but  the  sides  may  generally  be  separated 
from  each  other,  and  the  bowel  reached  without  interfering  with  the  serous 
surface.  In  a  certain  proportion  of  cases,  however,  a  mesocolon  is  present, 
■especially  on  the  left  side  (Treves),  and  then  it  is  impossible. 

The  patient  is  placed  on  the  opposite  side,  almost  semi-prone,  with  a  hard 
round  pillow  under  the  loin  to  separate  the  last  rib  from  the  ilium.  The 
margin  of  the  erector  spinas  is  defined,  and  an  incision,  two  and  a  half  to 
three  inches  in  length,  is  made  obliquely  upwards  Mid  backwards  towards 
the  angle  enclosed  by  the  last  rib  and  the  spine.  The  middle  of  it  should 
■correspond  to  the  spot  at  which  it  is  expected  the  bowel  will  be  found. 
Practically,  unless  the  last  rib  is  much  depressed,  the  incision  is  parallel  to  it 
■and  the  arteries,  and  lies  in  one  of  the  natural  folds  ;  but  care  must  be  taken 
not  to  bring  it  too  near  the  crest,  or  one  margin  will  sink  below  the  other. 

The  latissimus  dorsi,  with  a  few  fibres  of  the  external  oblique,  and  the  in- 
ternal oblique  are  divided  first  and  all  haniiorrhage  stopped.  The  fascia 
lumborum  is  slit  up  on  a  director  for  the  whole  length  of  the  wound  and  the 
•outer  border  of  the  quadratus  exposed.  A  quantity  of  loose  fat,  in  which,  the 
Iv'idney  is  embedded,  and  the  transversalis  fascia  at  once  come  into  view,  the 
latter  in  some  cases  closely  resemliling  the  peritoneum  in  appearance.  This 
must  be  teased  through  gently  with  forceps,  the  bleeding  stopped,  and  the 
finger  introduced  to  ascertain  the  position  of  the  kidney.  If  the  bowel  is  dis- 
tended, the  non-peritoneal  surface  gener  ally  rises  into  the  wound  at  once,  so 
that  there  is  no  difficulty.  If  it  does  not,  the  bowel  may  be  filled  with  air 
from  the  anus  by  means  of  Lund's  insufflator,  Imt  tins  is  rarely  required.  As 
a  rule,  it  is  sufficient  to  pass  tlie  ihiger  down  into  the  angle  lietwcen  the 
quadratus  and  psoas,  dividing  the  edge  of  the  former  a  little  if  it  is  necessary, 
and  by  rolling  the  patient  over  to  the  left  side  nlloAV  the  bowel  to  fall  against 
the  digit.  The  intestine  should  now  be  hooked  well  forward  into  the  wound, 
the  sides  of  which  are  held  apart  by  retractors,  in  order  to  make  certain  that 
the  portion  exposed  is  really  the  colon.  This  is  especially  necessary  on  the 
right  side  :  it  has  happened  to  several  of  the  best  operators  to  open  the  loop 
■of  the  duodenum  by  mistake.  If  it  is  fall  of  hard  scybalous  f;vces,_or  if  one 
of  the  appendices  epiploica?  can  be  recognised,  it  is  usually  sufficient  ;  but 
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the  only  absolutely  sure  test  is  the  presence  of  a  band  of  longitudinal  fibres^ 
and  when  the  non-peritoneal  surface  is  exposed  these  are  remarkably  incon- 
spicuous. Alhngham,  junior,  who  found  an  ascending  and  a  descending 
mesocolon  in  five-sixths  of  the  cases  he  examined,  considers  it  advisable, 
unless  the  intestine  presents  itself  in  the  wound,  or  can  be  recognised  beyond 
all  doubt  at  once,  to  open  the  peritoneal  cavity,  and  by  introducing  the  finger, 
or  if  the  colon  is  much  displaced,  the  hand,  to  find  the  portion  of  bowel  re- 
quired and  bring  it  up  to  the  surface.  The  cut  edge  of  the  peritoneum  is 
then  to  be  stitched  to  the  sMn  so  as  to  shut  out  the  abdominal  muscles  from 
the  wound,  and  the  bowel  secured  in  position. 

When  the  intestine  must  be  opened  at  once,  a  large  curved  needle  is 
passed  through  the  skin  on  one  side  of  the  wound,  across  the  bowel,  and 
then  through  the  skin  from  within  outwards  upon  the  opposite  side  again.  The 
same  thing  is  done  with  another  needle  about  an  inch  lower  down.  The 

ends  of  these  sutures  are  to  be  held  by  an 
assistant.  A  small  puncture  is  then  made 
with  a  tenotomy-knife  in  the  centre  of  the 
square  so  marked  out,  and  the  two  threads, 
as  they  traverse  the  interior  of  the  bowel,, 
are  caught  up  and  pulled  out  in  loops  by 
means  of  an  aneurysm-needle.  As  soon  as 
the  loops  are  cut,  the  bowel  is  held  up 
against  the  skin,  slightly  overlapping  it,, 
by  four  silk  sutures  passing  through  its 
whole  thickness.  Additional  security  may 
be  obtained  by  passing  other  sutures  where 
required,  either  to  hold  the  bowel  to  the  skin, 
or  to  bring  the  angles  of  the  skin  wound 
together  ;  and  often  it  is  advisable  to  place 
a  series  of  buried  catgut  sutures  in  the 
"wound  to  close,  as  far  as  possible,  the  planes, 
of  cellular  tissue  between  the  muscular  strata. 

Whenever  it  is  possible  the  opening  of  the  bowel  itself  should  be  post- 
poned ;  union  by  the  first  intention  may  make  everything  secure  within  three 
days,  and  prevent  all  fear  of  faecal  extravasation  and  suppuration,  and  an 
interval  of  only  a  few  hours  can  appreciably  diminish  the  risk.  The  intestine 
may  be  secured  in  position  by  sutures  passmg  through  its  muscular  wall 
only,  the  mucous  membrane  being  carefully  avoided,  or  by  means  of  Howse's 
forceps,  which  are  made  to  grasp  small  folds  of  the  muscular  coat  at  intervals 
of  about  half  an  inch,  and  are  then  laid  flat  upon  the  skin  and  kept  in 
position  by  broad  strips  of  plaster. 

In  any  case,  it  is  absolutely  essential  to  draw  the  bowel  well  up  into  the 
wound,  so  as  to  form  a  spur  on  its  deep  surface  and  prevent  the  fajces  passing 
beyond ;  unless  this  is  done  the  rehef  is  exceedingly  imperfect,  and  fteces 
may  collect  in  the  part  below,  and  give  rise  to  serious  inconvenience. 
Madelung,  to  obviate  this,  and  to  prevent  the  irritation  of  faeces  passing  over 
a  cancerouf  surface,  has  divided  the  bowel  completely,  sutured  the  upper  end 
to  the  lumbar  wall,  and  completely  closed  the  other  ;  but,  as  Greig  Smith 
points  out,  this  is  open  to  the  objection  that,  if  the  stricture  becomes  closed, 
there  can  be  no  escape  for  the  foul  and  decomposing  discharges  in  the  lower 
segment.    When  the  opening  is  a  considerable  distance  above  the  seat  of 


Fig.  381.— Method  of  securing  bowel 
in  lumbar  incision. 
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stricture,  and  the  bowel  is  nuicli  distended,  it  is  of  advantage,  as  soon  as  the 
parts  are  fan-ly  firm,  to  introduce  the  tube  and  gently  wash  out  the  accumu- 
lation from  below.  Afterwards  the  spur  ought  to  be  sufficient  to  prevent 
anything  more  passing  on. 


Fig.  382. — Aitificial  anus  after  colotony  witli  the  oblique  incision. 

The  discharge  of  fjEces  is,  generally  speaking,  easy  ;  exceptionally,  when 
there  are  scybala,  it  may  be  necessary  to  wash  them  out,  or  even  to  extract 
ihem  with  forceps.  The  only  dressings  required  are  wood-wool,  or  some 
other  absorbent  antiseptic  material  in  large  pads,  changed  as  frequently  as 
necessary,  and  some  zinc  or  boracic  ointment  around  the  margins  of  the  wound. 
Afterwards  an  apparatus  must  be  worn  to  support  the  opening  and  collect 
any  fteces  that  may  escape.  Ivory  or  india-rubber  rings  may  be  used,  fixed 
to  an  abdominal  belt,  so  that  there  is  a  certain  amount  of  i^ressure,  as  well 
as  tension,  around  the  opening  ;  but  in  many  cases  patients  find  the  greatest 
amount  of  convenience  from  absorbent  pads  covered  on  the  outer  surface 
with  oiled  silk,  and  secured  by  a  linen  binder. 


Inguinal  Colotomy  on  Laparo-Colotomy 

This  is  performed  in  the  left  inguinal  region,  but  when  it  is  desired  to 
3pen  the  c;ecum  or  the  ascending  colon,  a  similar  operation  may  be  carried 
3ut  on  the  right  side. 

Various  incisions  are  recommended,  but  in  the  majority  of  instances  one 
wo  inches  in  length,  parallel  to  Poupart's  ligament,  and  about  one  inch 
nside  the  anterior  superior  spine,  fulfils  all  requirements.  Ball  prefers  the 
mea  semilunaris,  as  there  is  no  muscular  substance  divided.  All  bleeding 
iiust  be  stopped  before  the  peritoneum  is  opened.  As  soon  as  this  is  done 
he  finger  is  introduced  and  passed  along  the  lower  margin  of  the  iliac  crest 
mtil  the  mesentery  guides  it  to  the  sigmoid  flexure,  and  its  condition,  with 
egard  to  distension  and  the  situation  of  the  stricture,  is  ascertained.  The 
)arietal  peritoneum  is  then  sutured  to  the  skin, 'so  as  to  exclude  the  muscles 
f  the  abdominal  wall,  and  a  loop  of  intestine,  with  a  sufficient  length  of 
iiesentery,  is  pulled  out  and  secured.  The  most  effectual  and  the  simplest 
i^ay  of  forming  a  spur  is  that  devised  by  AUingham,  junior.  A  needle, 
hreaded  with  carbolised  silk,  is  passed  through  the  mesocolon  behind  the 
owel,  and  through  the  whole  thickness  of  the  abdominal  wall  on  either  side  of 
be  opening,  so  as  to  sling  the  intestine  up  and  bring  its  posterior  wall  forwards. 
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The  sides  of  the  intestine  are  then  fixed  all  round  to  the  margins  of  the  skin 
by  silk  sutures  passing  thi'ough  the  muscular  and  serous  coats  only,  and 
leaving  at  least  two-thirds  of  the  circumference  of  the  bowel  protruding 
l)etween  the  rows.  A  few  hours'  delay  in  opening  the  intestine  is  even  more 
essential  here  than  in  the  lumbar  operation. 

Ball  recommends  that  a  loop  of  intestine  should  be  pulled  out  through  the 
wound,  emptied,  as  far  as  possible,  by  gentle  pressure,  and  secured  for  the 
time  by  clamps  placed  above  and  below,  so  that  no  fteces  can  escape  when  it 
is  opened.  A  series  of  sutures  is  then  passed,  as  already  described  in  lumbar 
colotomy,  through  the  whole  thickness  of  the  abdominal  wall  on  either  side, 
and  across  the  bowel  between  the  clamps.  One  should  pass  through  the 
mesocolon  in  the  angle  of  the  loop,  and  three  or  four  through  the  bowel 
above  and  below.  When  these  are  placed  in  position  the  convexity  of  the 
bowel  is  opened,  the  mucous  surface  carefully  cleansed,  and  the  threads  fished 
out,  divided,  and  secured,  with  the  exception  of  the  outermost  one  at  either 
■end.  The  mucous  membrane  is  adjusted  all  round,  the  angles  of  the  wound 
brought  together,  leaving  the  handles  of  the  clamps  still  protruding,  and 

then  at  last,  Avh en  everything  is  secured, 
the  clamps  are  withdrawn,  one  at  a 
time,  and  the  opening  closed  instantly 
by  tightening  up  the  sutures  that  have 
been  left.  In  this  way  the  upper  and 
the  lower  ends  of  the  loop  are  fixed 
securely  side  by  side,  and  no  escape  of 
„  „  -,  ,.       .    ,      ,  .        ffeces  is  allowed  until  the  clamps  are 

tiG.  38.3. — ^jMethod  ot  securing  bowel  in  _  ,,      ,         -     ^    ,  , 

inguinal  incision.  unscrewcd.    When  the  bowel  must  be 

opened  at  once  this  plan  presents  con- 
siderable advantages  over  the  other  ;  but  great  care  -is  necessary  to  secure  it 
sufficiently  firmly  without  bruising  it,  especially  as  the  walls  are  not  unfre- 
quently  much  softened  and  congested.  Redundant  portions  of  the  bowel 
■can  be  removed  with  scissors  afterwards,  as  far  as  may  be  necessary,  without 
its  being  felt. 

Inguinal  v.  Lumbak  Colotomy 

No  reliance  can  be  placed  upon  the  older  statistics,  which  give  the  former 
•of  these  operations  a  much  higher  rate  of  mortality  than  the  latter.  More 
recent  experience  tends  to  show  that,  so  far  as  this  is  concerned,  if  there  is 
any  material  difference,  the  balance  is  rather  on  the  other  side. 

In  a  certain  number  of  cases  lumbar  colotomy  is  almost  impossilile  :  a 
f fecal  fistula  may  be  formed  in  the  loin,  sufficient  so  long  as  the  bowel  is 
nnmensely  distended ;  but  when  there  is  no  mesocolon,  and  the  walls  are 
perhaps  four  or  even  five  inches  in  thickness,  it  is  not  possible  to  draw  out 
the  bowel  sufficiently.  The  peritoneal  cavity,  it  is  true,  is  always  opened  in 
the  one,  but  it  very  often  is  in  the  other,  and  sometimes  without  its  being 
known.  The  inguinal  operation  is  shorter,  and  the  wound  much  smaller ; 
the  large  intestine  can  be  found  more  easily,  and  can  rarely  be  mistaken  ; 
the  seat  of  stricture  can  often  be  ascertained,  and  it  is  always  possible  to 
make  sure  that  it  lies  below  the  wound.  So  far  as  the  after-treatment  of 
the  case  is  concerned,  there  is  no  question  as  to  the  side  upon  which  the 
advantage  lies  :  the  tendency  to  prolapse  may  be  slightly  greater  in  the 
mgmnal  region,  but  it  is  easily  controlled,  and  the  patient  can  attend  to 
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himself  much  better.  The  only  exception  is  where  the  bowel  is  very  greatly 
distended  and  the  walls  much  thinned  ;  then  it  is  probable  that  the  immediate 
risk  is  less  in  the  case  of  the  lumbar  than  the  inguinal.  The  actual  distance 
between  the  two  openings  is  not  more  than  four  inches,  so  that  very  little  is 
gained  in  this  respect  by  the  lumbar  incision. 

Prolapse  of  the  mucous  membrane  of  the  bowel  is  more  frequent  after 
the  inguinal  than  the  lumbar  operation,  but  this  may  be  prevented  to  some 
extent  by  drawing  down  the  sigmoid  tlexure  as  far  as  possible  and  fastening 
in  the  wound  the  highest  part  that  can  be  reached. 

It  must  not  be  lorgotteii  that  patients  who  are  suffering  from  abdominal 
distension  and  are  worn-out  from  intestinal  obstruction,  frequently  take 
anfesthetics  exceedingly  badly,  and  that  the  position  necessary  for  the 
lumbar  operation  still  further  impedes  their  respiration. 

Enterectomy 

Eesectioii  of  the  small  intestine  may  be  performed  when  the  condition  of 
the  bowel  is  hopeless  from  gangrene,  irreducible  intussusception,  or  matting 
together  and  bending ;  for  stricture,  simple  or  malignant ;  for  perforating 
wounds,  or  as  a  plastic  operation  for  the  cure  of  artificial  anus.  If  the  con- 
dition of  the  patient  and  of  the  wall  of  the  intestine  is  such  as  to  admit  of  it, 
the  two  ends  may  be  sutured  together  and  returned  into  the  abdominal 
cavity  at  once.  In  other  circumstances  an  artificial  anus  must  be  formed, 
and  left  to  be  dealt  with  later  on. 

The  operation,  following  Greig  Smith,  is  conveniently  divided  into  tln-ee 
steps  :  (1)  the  isolation  of  the  bowel,  so  that  it  can  be  drawn  out  of  the 
abdominal  wound  and  emptied  ;  ('2)  the  resection  ;  and  (3)  the  suturing  of  the 
ends,  either  to  each  other  (enterorrliaphy)  or  to  the  wall  of  the  alxlomen. 

1.  Isolation. — In  most  instances  there  is  but  little  difficulty  :  a  part  that 
is  gangrenous  or  has  been  wounde<l  can  generally  be  drawn  outside  and 
thoroughly  examined.  More  preparation,  however,  is  required  when  there 
is  an  artificial  anus  :  the  abdomen  must  be  opened  above  and  below,  tlie 
orifice  of  the  bowel  closed,  and  the  adhesions  carefully  dissected  off ;  and  in 
the  case  of  malignant  stricture  very  strict  examination  is  necessary  to  make 
sure  that  the  whole  of  the  growth  can  be  taken  away.  One  or  two  glands 
may  be  removed,  but  if  there  is  any  extensive  infiltration,  or  if  the  intestine 
is  adherent,  the  attempt  is  not  likely  to  succeed.  As  soon  as  the  bowel  is 
drawn  out,  it  is  laid  upon  a  flat  carbolised  sponge,  and  the  opening  into  the 
abdomen  packed  with  more  sponges  to  prevent  the  intrusion  of  facal  matter 
and  the  escape  of  more  of  the  intestine. 

2.  Bcsection.—As  soon  as  the  bowel  is  safely  held  away  from  the  margin 
of  the  wound,  it  should  be  opened  and  encouraged  to  empty  itself  as  far  as 
possible.  Whether  it  should  be  secured  above  and  below  with  clamps,  or 
merely  held  with  the  fingers,  depends,  to  a  large  extent,  upon  the  condition 
of  the  bowel  itself  and  upon  the  character  of  the  assistance  at  hand.  The 
more  instrumental  compression  can  be  dispensed  with  the  better,  but  it 
must  be  allowed  that  nothing  can  prevent  the  escape  of  the  contents  more 
effectually  or  maintain  the  cut  edges  in  better  apposition  for  the  application 
of  the  sutures.  Many  forms  have  been  devised,  and  something  may  be  said 
in  favour  of  nearly  all,  but  perhaps  the  simplest  is  that  adopted  by  Makins. 
It  merely  consists  of  a  pair  of  spring-catch  forceps  with  longer  blades  than 


1086    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


usual,  and  a  screw  so  that  they  can  be  tightened  to  any  required  extent. 
The  blades  are  covered  with  rubber  tubing  to  avoid  injury  to  the  coats  of 
the  bowel. 

If  the  portion  of  bowel  to  be  removed  is  of  any  length  (in  Koeberle's  case 
the  amount  was  over  two  yards)  a  triangular  segment  of  mesentery  to  cor- 
respond must  be  taken  away  to  prevent  kinking  afterwards.  The  base  of  the 
triangle  should  be  rather  smaller  than  the  interval  between  the  ends  of  the 
intestine,  so  as  not  to  interfere  with  their  blood-supply,  and  the  raw  edges 
must  be  adjusted  to  each  other  by  means  of  a  continuous  catgut  suture 
carried  over  and  over  the  margins.  In  most  cases,  however,  this  is  scarcely 
necessary  ;  the  folds  may  be  drawn  together  and  the  base  so  formed  stitched 
to  the  intestinal  walls.  The  line  of  section  through  the  mesentery  should 
always  be  carried  as  close  to  the  attached  margin  as  possible,  to  preserve 
intact  the  row  of  anastomotic  loops  from  which  spring  the  vessels  supplying 
the  wall  itself.  Any  part  of  the  intestine  separated  from  this  is  sure  to 
slough.  MacCormac  recommends  that  the  section  through  the  bowel  should 
not  be  exactly  transverse,  but  that  rather  more  should  be  removed  on  the 
convex  side,  as  by  this,  after  the  suturing  is  complete,  the  tube  remains 
somewhat  straighter. 

3.  The  suturing. —  The  variety  of  intestinal  sutures  that  have  been 
described  is  simply  hopeless  ;  the  essential  features  are  :  (1)  that  the  perito- 
neum should  be  in  contact  over  a  sufBciently 
broad  surface  ;  (2)  that  no  suture  traversing 
the  mucous  membrane  should  pass  at  once 
through  the  serous  coat  as  well,  or  it  will 
inevitably  act  as  a  seton,  carrying  the  contents 
into  the  peritoneal  cavity  ;  if  sutures  are  used 
to  bring  the  mucous  edges  together,  they 


should  be  independent,  and  tied  on  the  mucous 
surface,  so  that  if  there  is  any  ulceration  they 
may  fall  into  the  cavity  of  the  bowel ;  (3)  that 
the  sutures  should  be  sufficiently  close  (eight 
to  the  inch  at  least)  and  pass  sufficiently  deep 
to  secure  a  firm  hold.  Each  should  take  up 
the  serous  layer,  the  whole  thickness  of  the 
muscular  wall  (which  is  much  thinner  in  the 
ileum  than  the  jejunum),  and  a  few  fibres  of 
the  submucous  coat.  Especial  care  is  necessary 
when  working  near  the  attachment  of  the 
mesentery,  as  the  serous  layer  at  this  spot  is 
separated  by  a  cellular  interval  from  the 
structures  beneath,  and  it  is  nearly  always 
.  The  last  requisite  is  that  the  method  should 


Fig.  384. — Lembert's  suture. 


here  that  extravasation  occurs 
be  one  capable  of  rapid  application. 

Fine  China  twist  is  the  best  material,  and  one  row  of  sutures  at  least 
should  be  interrupted,  taking  care  that  they  are  not  sufficiently  tight  to  cause 
sloughing.  Continuous  sutures  are  admirably  adapted  for  securing  contact 
and  for  strengthening  weak  places  ;  moreover  they  prevent  over-distension 
of  the  bowel,  but  if  it  contracts  they  become  loose  at  once. 

Treves  advises  that  there  should  be  two  rows  :  one  through  the  mucous 
membrane,  which,  as  soon  as  the  bowel  is  divided,  becomes  everted  ;  and  a 
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second,  farther  back,  turning  this  in  again,  througli  the  serous  and  muscular 
layers.  For  the  latter  Lembert's  is  the  most  useful ;  the  needle  is  entered 
about  three  to  three-and-a-half  lines  from  the  margin,  passed  down  through 
the  serous  and  muscular  coats  until  the  resistance 
of  the  submucous  layer  is  felt ;  and  then,  after  pick- 
ing up  a  few  fibres  of  this,  brought  up  again  about  TTF 
one  line  from  the  cut  edge,  and  introduced  into  the  JsaE 
opposite  end  of  the  bowel  in  the  reverse  direction. 
Czerny  combines  Lembert's  with  another  row  inside,  ^ 

."^,,11,1  ,  ,  Fig.   385.  —  Lembert's 

passmg,  not  through  the  mucous  membrane  only,  suture,  tied, 

but  through  the  whole  thickness  of  the  bowel. 

One  or  two  sutures  should  always  be  passed  across  the  cut  edges  of  the 
mesentery  immediately  above  its  attachment,  in  order  to  obliterate  as  far  as 


Pig.  386.— Drawing  to  sliow  method  of  intestinal  suture.    (Greiy;  Smitli.) 


possible  the  triangular  space  that  normally  exists  there,  and  allow  all  the 
sutures  to  pass  through  the  serous  coat.  Greig  Smith  speaks  very  highly  of 
Halsted's  plain  quilt  suture,  and  makes  a  most  ingenious  use  of  it. 

'  The  intestine  has  been  cut  away,  the  mesentery  divided  as  close  to  the 
bowel  as  deemed  desirable,  and  no  wedge-shaped  portion  removed.^  Two 
Makins'  clamps,  covered  with  rubber  tubing,  have  been  applied,  at  a  distance 
of  about  half  an  inch  from  the  divided  ends  of  the  bowel.  A  purse-string 
stitch  has  been  so  arranged  along  the  divided  margin  of  the  mesentery  that 
it  draws  together  the  gap  of  cellular  tissue  and  the  attached  margins  of  gut, 
while  it  leaves  free  small  flaps  of  peritoneum,  which  may  be  grafted  on  to 
the  base  of  the  line  of  union.  Four  quilt  sutures  have  been  inserted  on  the 
opposite  sides  of  the  divided  gut,  in  the  exact  line  in  which  the  Lembert 
sutures  are  to  be  placed ;  the  itwo  on  each  side  are  to  be  gathered  together 
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in  the  blades  of  catcli-forceps,  and  gentle  and  steady  traction  made  on  them 
by  an  assistant.  This  raises  a  well-defined  fold  along  the  edge  of  the  bowel : 
into  this  fold  the  sutures  are  inserted.  The  traction  on  the  quilt-stitches 
makes  certain  that  equal  distances  of  the  bowel  are  arranged  for  suturing, 
and  also,  by  raising  a  fold,  makes  the  insertion  of  Lambert's  stitches  more 
easy  and  ensures  their  being  placed  in  a  straight  line.'  The  quilt -sutures- 
are  tied  the  last  of  all,  and,  finally,  any  redundant  mesentery  is  fixed  along  the 
line  of  union  of  the  bowel.  Any  spot  that  appears  weak  may  be  strengthened 
by  Dupuytren's  or  Appolito's  continuous  suture  applied  outside. 

Senn  ('  Annals  of  Surgery,'  1888),  who  has  performed  on  animals  a  simply 
invaluable  series  of  experiments,  prefers  a  modification  of  Joubert's  suture 
where  direct  union  of  two  cut  ends  is  required.  The  time  is  very  much 
shorter ;  there  is  less  danger  at  the  mesenteric  edge  ;  the  number  of  sutures 
is  smaller,  the  risk  of  their  giving  way  prematurely  and  of  their  perforating 
the  mucous  membrane  is  not  so  great,  and  there  is  not  so  much  fear  of 
gangrene. 

The  direction  of  the  bowel  is  first  ascertained  by  Nothnagel's  test  (a 
crystal  of  a  sodium  salt  placed  upon  the  serous  surface,  causing  ascending 
peristalsis),  the  upper  end,  which  is  to  become  the  intussusceptum,  is  lined 
with  a  soft  pliable  rubber  ring  (made  from  a  flat  rubber  band,  one-third  to 
one-half  of  an  inch  in  width,  by  securing  the  two  ends  together  with  catgut 
sutures),  which  is  stitched  to  the  wall  at  its  lower  edge  with  a  continuous 
catgut  sature.  The  two  ends  of  the  bowel  are  then  fastened  together  with  four 
catgut  sutures,  placed  at  equal  distances,  and  the  upper  one,  supported  by  the 
•  ring  inside,  is  pushed  into  the  other  so  as  to  invaginate  it.  The  intussuscep- 
tum must  be  a  little  longer  than  the  ring,  so  that  there  may  be  a  distinct 
neck  which  can  be  grasped  by  the  intussuscipiens.  A  few  superficial  sutures 
are  required  to  prevent  disinvagination. 

The  ring  acts  as  a  splint,  keeping  the  part  at  rest,  and  its  pressure  (which 
must  not  be  too  great)  is  useful  in  securing  the  apposition  of  the  serous 
surfaces.    When  the  catgut  soft-ens  it  comes  away  of  itself. 

There  is  no  doubt  that  by  this  process  the  operation  may  be  performed  in 
less  than  one-fourth  the  time,  and  that  in  animals  it  succeeds  perfectly.  It 
must  be  remembered,  however,  that  the  human  intestine  is  of  larger  calibre, 
and  its  walls  for  the  most  part  thinner.  Probably  it  would  not  succeed  in 
cases  of  obstruction  where  the  upper  part  of  the  intestine  is  filled  with  fasces, 
or  its  walls  much  softened  and  congested.  For  such  the  formation  of  an 
artificial  anus  is  to  be  preferred.  In  perforating  wounds,  however,  where 
perhaps  several  resections  have  to  be  performed,  the  gain  in  point  of  time 
alone  would  be  of  immense  advantage. 

Senn  has  also  practised  a  most  ingenious  system  of  omental  grafting,  botli 
in  ordinary  cases  of  circular  suturing  and  in  his  modification  of  Joubert's 
method.  A  flap  about  an  inch  in  width  (or  a  little  more),  and  sufficiently 
long  to  reach  round  the  bowel,  is  taken  from  the  margin  or  the  middle  of  the 
omentum,  and  laid  upon  the  line  of  junction  ;  two  catgut  sutures  are  used 
to  fasten  it,  each  passing  twice  through  the  flap  (once  at  its  base  and  once 
at  its  free  end),  and  through  the  mesentery  of  the  bowel  in  between,  care 
being  taken  that  when  the  sutures  are  tied  they  correspond  in  direction  to 
the  course  of  the  mesenteric  vessels.  At  first  the  attachment  of  the  base  of 
the  flap  to  the  omentum  was  preserved  intact ;  but  in  his  later  experiments, 
owing  to  the  possible  objection  that  kinking  might  be  produced  by  this,  per- 
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fectly  isolated  strips  were  used  and  succeeded  equally  well.  Slight  scarifica- 
tion of  the  serous  surface,  not  sufficient  to  cause  bleeding,  is,  according  to  the 
same  authority,  of  additional  advantage  in  securing  early  and  firm  adhesion 
of  the  coats. 

Where  it  is  not  advisable  to  return  the  bowel  into  the  peritoneal  cavity, 
the  two  ends  are  sutured  carefully  to  the  skin  around  the  abdominal  wound. 
A  few  stitches  should  be  put  in  first  to  connect  the  parietal  peritoneum  to 
the  skin  and  exclude  the  muscles,  and  the  external  opening  closed  as  far 
as  possible  ;  then  the  muscular  and  serous  coats  of  the  intestine  are  fastened 
with  silk  at  as  many  points  as  may  be  necessary  all  round  to  the  conjoined 
peritoneum  and  skin.  If  the  bowel  has  not  been  emptied,  but  merely  the 
contents  prevented  from  descending  by  means  of  a  clamp,  this  should  not  be 
removed  until  everything  is  secure,  for  fear  of  the  fieces  in  their  first  rush 
finding  their  way  into  the  peritoneum. 

The  peritoneal  cavity  itself  should  be  interfered  with  as  little  as  possible, 
if  blood  has  escaped  into  it  in  any  quantity  it  must  be  sponged  out ;  but  all 
bleeding  points  should  be  secured  before  it  is  opened,  and  the  section  through 
the  bowel  (which,  owing  to  the  congested  condition  of  the  walls,  often  bleeds 
freely)  should  not  be  made  until  it  can  be  well  isolated.  Fiscal  extravasation 
is  very  much  more  serious,  but  even  then  recovery  has  followed  after  the 
peritoneum  has  been  thoroughly  washed  out  with  a  hot  solution  of  boracic 
acid  ;  whether  a  drainage-tube  should  be  used  or  not  must  depend  upon  the 
amount  of  peritonitis. 

Whether  the  bowel  should  be  returned  into  the  peritoneal  cavity  at  once 
and  the  abdominal  wound  closed,  or  an  artificial  anus  formed,  must  be  decided 
for  each  case  by  the  condition  of  the  patient  and  of  the  intestines.  There  is 
no  doubt  that,  for  obstruction  at  least,  the  former  of  the  two  is  the  less  success- 
ful ;  but  it  must  not  be  forgotten  that  an  artificial  anus  high  up  in  the  small 
intestine  practically  means  starvation,  and  that  if  the  patient  is  to  be  cured 
there  is  all  the  risk  attendant  upon  the  second  operation.  In  the  case  of 
wounds,  where  the  bowel  is  healthy  and  the  patient  not  too  much  depressed, 
there  is  no  doubt  the  operation  should  be  completed  at  once. 

In  a  few  instances  an  intermediate  course  has  been  followed  :  the  bowel 
has  been  returned  just  within  the  wound  and  secured  m  that  position  by  one 
or  two  sutures.  This  may  be  done  if  there  is  any  doubt  as  to  the  security 
of  the  stitches  in  the  bowel,  and  several  cases  in  which  it  has  been  adopted 
have  recovered  after  a  slight  discharge  of  ffeces  through  the  abdominal 
wound . 

Colectomy 

Resection  of  the  colon  has  been  practised  in  cases  of  gangrene  (upwards 
of  fifteen  inches  of  the  transverse  portion  have  been  excised  successfully  in 
umbilical  hernia),  irreducible  intussusception,  gunshot  injury,  and  stricture  ; 
but  so  far,  at  least,  as  malignant  disease  is  concerned,  and  this  is  the  chief  of 
the  causes  for  which  colotomy  is  performed,  the  advisability  of  such  a  pro- 
ceeding is  very  doubtful.  It  rarely  happens  that  the  case  is  diagnosed,  or 
that  such  a  serious  operation  is  agreed  to  by  the  patient  in  time  for  complete 
removal ;  adhesions  are  nearly  always  present,  either  to  the  neighbouring- 
viscera,  or  to  the  parietes  of  the  abdomen,  and  recurrence  within  a  short 
time  is  only  too  probable.  As  Kendal  Franks  has  sliown,  the  primary  mor- 
tahty  is  exceedingly  high  (though  the  percentage  with  improved  methods  is 
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certainly  growing  smaller),  and  of  those  who  recover  more  than  half  are 
known  to  have  suffered  from  a  recurrence  within  a  few  months.  Colotomy 
can  give  such  complete  relief  with  such  small  risk,  that  before  colectomy  is 
preferred  it  must  be  shown  that  there  is  a  reasonable  prospect  of  cure. 

The  operation  for  the  transverse  colon  is  performed  through  the  middle 
line,  and  portions  of  the  ascending  and  descending  colon  have  been  removed 
in  the  same  way,  but  this  must  be  considered  exceptional.  As  a  rule,  so  far 
as  these  are  concerned  colectomy  is  only  possible  when  the  seat  of  disease 
is  opposite  the  lumbar  incision  and  the  bowel  is  sufficiently  free  for  it  to  be 
well  pulled  out.  The  method  is  the  same  as  in  enterectomy  :  peritoneal 
surfaces  must  be  brought  together  as  far  as  possible  ;  and  where  this  cannot  be 
done  the  muscular  coats  must  be  accurately  sutured,  but  this  greatly  increases 
the  risk  of  suppuration  and  retroperitoneal  abscess. 

C^CECTOMY 

This  operation,  which  is  essentially  of  the  same  description,  has  been 
performed  on  several  occasions,  the  whole  of  the  cj^cum  being  removed  and 
the  ileum  joined  to  the  ascending  colon. 

Intestinal  Anastomosis 

By  this  is  meant  the  formation  of  a  fistulous  opening  between  two 
portions  of  intestine,  or  between  the  intestine  and  the  stomach,  so  as  to 
secure  the  direct  transit  of  the  contents  from  one  to  the  other.  Hitherto  it 
has  not  been  practised  to  any  extent,  but  probably  it  has  a  great  future  before 
it  as  an  alternative  to  resection  and  circular  suture  or  implantation.  It  should 
certainly  be  preferred  in  all  cases  in  which  it  is  impossible  to  remove  the 
cause  of  obstruction  ;  in  which,  after  resection,  continuity  cannot  be  restored 
without  undue  traction,  and  in  which  the  pathological  conditions  causing  the 
obstruction  are  not  such  as  of  themselves  to  constitute  a  danger  to  life. 
Its  importance  in  connection  with  carcinoma  of  the  pylorus  alone  may  be 
imagined  from  the  fact  that,  in  Lucke's  clinic,  out  of  fifty-two  cases  selected 
for  pylorectomy,  only  five  were  free  from  metastases,  and  that  the  mortahty 
of  the  operation  is  75  per  cent. 

The  particular  name  of  the  operation  depends  upon  the  locality,  gastro- 
enterostomy, jejunoileostomy,  ileoileostomy,  ileocolostomy,  &c.  The  prin- 
ciple is  the  same  in  all. 

Senn's  Methods 

1.  Where  the  ttoo  segments  are  placed  side  hy  side. — Decalcified  plates  of 
bone,  one  inch  wide  by  three  inches  long,  are  prepared  from  the  tibia  of  an 
ox  by  soaking  them  in  hydrochloric  acid  :  when  sufficiently  flexible  they  are 
washed  free  from  acid,  dried  between  plates  of  tin  so  that  they  may  not  curl 
up,  and  kept  until  wanted  in  absolute  alcohol.  In  the  centre  of  each  plate 
an  opening  is  drilled  five-eighths  of  an  inch  by  one-sixth  ;  and  around  this 
four  smaller  holes  for  sutures,  one  on  each  side,  one  at  each  end,  about  one- 
sixth  of  i  n  inch  from  the  central  opening.  The  sutures,  which  are  of  fine 
China  twist  (catgut  of  sufficient  strength  is  too  coarse  and  the  knots  too 
large)  are  secured  beforehand  on  the  inner  surface  of  the  plate  and  passed 
tlirough  the  holes  to  the  other  side. 

A  longitudinal  incision  is  made  on  the  convex  side  of  the  intestine,  away 
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from  the  mesentery,  sufficiently  long  to  allow  the  plate  of  bone  to  be  slipped 
inside  and  arranged  parallel  to  the  bowel,  against  its  mucous  surface.  The 
two  end  sutures  are  allowed  to  hang  out  through  the  opening  ;  the  two  lateral 
ones,  which  have  needles  attached  to  them,  are  passed  through  the  wall  of  the 
bowel,  near  the  incision,  so  as  to  fix  the  plate  and  prevent  eversion  of  the 
mucous  membrane.  A  second  plate  is  arranged  in  a  similar  way  inside  the 
other  portion  of  intestine  ;  and  then  the  serous  surfaces  are  brought  together 
so  that  the  orifices  correspond,  and  the  opposite  sutures  tied.  The  knots 
of  the  lateral  ones  lie  between  the  peritoneal  surfaces. 

By  this,  accurate  approximation  is  secured  over  a  surface  corresponding 
to  the  size  of  the  plates  ;  there  is  no  risk  of  cutting  oft"  the  blood-supply  by 
the  multitude  of  sutures  ;  the  plates  act  as  splints  and  secure  perfect  rest ; 
and  the  time  of  the  operation  is  only  fifteen  minutes.  Senn  found  that,  in 
dogs,  bone-plates,  if  thoroughly  decalcified,  were  digested  too  soon  in  the 
stomach ;  but  it  must  be  remembered  that  the  gastric  juice  is  much  more 
acid  in  them  than  it  is  in  man. 

2.  Where  the  end  of  one  segment  is  hnplantecl  into  tlie  side  of  the  other. — 
In  this  case  the  proximal  end  of  the  distal  segment  must  be  thoroughly  in- 
vaginated  and  closed  with  a  continuous  catgut  suture  passing  through  the 
peritoneal  and  muscular  coats.  Senn  has  shown  that  if  it  is  treated  in  this 
way  it  soon  atrophies  and  shrinks  up,  and  there  is  no  fear  of  its  beconing  the 
seat  of  fiecal  accumulation. 

For  this  Senn  makes  use  of  the  modification  of  Joubert's  suture  already 
described  (p.  1088).  A  rubljer  ring  is  secured  in  the  distal  end  of  the  proximal 
segment ;  two  catgut  sutures,  each  provided  with  two  needles,  are  passed 
from  within  out,  at  opposite  sides,  through  the  upper  margin  of  the  ring 
and  the  whole  thickness  of  the  bowel  ;  each  needle  is  then  passed  into 
the  wall  of  the  colon,  about  one-third  of  an  inch  from  the  margin  of  the 
opening,  penetrating  the  peritoneal,  muscular,  and  submucous  coats  only, 
and  emerging  on  the  same  surface.  As  soon  as  they  are  all  secured  at  cor- 
responding points,  gentle  traction  is  made  upon  them  while  the  end  of  the 
proximal  segment  is  pushed  into  the  side  of  the  distal  one,  so  as  to  form  a 
hmited  invagination.  The  sutures  are  then  tied  only  sufficiently  to  prevent 
any  disinvagination.  The  pressure  of  the  ring  keeps  the  part  at  rest  and 
secures  accurate  adaptation,  and  the  invagination  prevents  any  escape  of  the 
contents  and  secures  the  sealnig  of  the  wound.  Superficial  sutures  are  not 
required. 

This  method,  of  course,  is  only  apphcable  where  a  smaller  segment  can 
be  implanted  into  a  larger  one,  and  therefore  cannot  be  used  in  the  case  of 
the  stomach. 

Aetificial  Anus  and  F^cal  Fistula 

In  artificial  anus  there  is  a  free  communication  between  the  skin  and  the 
bowel,  the  whole  or  nearly  the  whole  of  the  intestinal  contents  escapes,  and 
the  part  below  shrinks  and  collapses.  In  fffical  fistula,  on  the  other  hand, 
the  channel  is  narrow,  it  may  be  long  and  tortuous,  and  the  greater  portion 
of  the  contents  follow  the  natural  route.  The  one  arises  from  the  loss  of  a 
loop  of  intestine,  or  from  destruction  of  the  greatei  portion  of  the  circumfer- 
ence of  a  short  segment,  the  bowel  being  sharply  bent  upon  itself ;  the  other 
from  sloughing  of"  a  small  part  only  of  the  wall ;  but  no  hard  and  fast  line 
can  be  drawn  between  them. 

4  A  2 
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The  most  important  practical  distinction  is  the  existence  in  the  former  of 
a  spur  or  septum  opposite  the  opening,  which  prevents  the  contents  passing 
on.  The  posterior  wall  of  the  bowel  is  pushed  forward  from  behind  by  the- 
weight  of  the  viscera ;  a  ridge  is  formed  on  the  mucous  surface,  and  this 
grows  more  and  more  prominent  until  at  length  it  overlies  and  closes  the 
opening  of  the  lower  segment ;  the  whole  of  the  fjBces  then  discharge  them- 
selves externally,  and  this  part  of  the  bowel,  from  being  never  used,  shrivels 
up  to  a  narrow  cord. 

The  most  common  cause  is  hernia,  and  for  this  reason  the  opening  is 
generally  situated  either  in  the  femoral  or  inguinal  region ;  but  it  may  arise 
from  injury,  carcinoma,  internal  strangulation,  faecal  abscess,  circumscribed 
peritonitis,  and  many  other  causes  ;  and  the  communication  may  be  formed 
with  the  bladder  or  vagina,  or,  in  very  rare  cases,  with  other  parts  of  the 
bowel.  If  the  opening  is  of  any  size,  prolapse  of  the  mucous  membrane  is 
almost  sure  to  occur  ;  and  sometimes,  owing  to  the  stretching  of  the  adhesions 
between  the  two  portions  of  bowel,  or  between  the  bowel  and  the  skin,  hernial 
protrusions  make  their  appearance  by  the  side. 

Treatment. — Where  there  is  merely  a  fistula  and  the  passage  below  is 
fairly  open,  the  orifice  often  closes  in  of  itself.  The  discharge  becomes  less  ^ 
the  cicatricial  tissue  around  contracts ;  the  patient  regains  strength  (unless 
the  opening  is  high  up  in  the  intestine) ;  and  even  if  the  cure  is  not  complete,, 
the  operation  is  less  extensive,  and  the  condition  of  the  patient  more  satis- 
factory. This  sometimes  occurs  in  that  form  of  artificial  anus  which  follows- 
femoral  hernia  ;  and  the  process  may  be  hastened  by  pressure  steadily  applied, 
by  drawing  the  edges  together  with  strapping,  button  sutures,  or  hare-lip  pins, 
or  by  the  use  of  the  actual  cautery.  Sometimes  a  small  plastic  operation  will 
succeed.  In  most  cases  of  artificial  anus,  on  the  other  hand,  and  Avhenever 
the  orifice  is  high  up,  so  that  the  patient  is  in  danger  of  starvation,  further 
measures  are  essential. 

1.  Where  the  chief  difficulty  arises  from  the  presence  of  a  spur,  an  attempt 
may  be  made  either  to  divide  it  or  to  press  it  back.  The  simplest  method  is- 
that  suggested  by  Mitchell  Banks  :  a  stout  piece  of  rubber  tubing,  secured 
by  a  ligature  so  that  it  shall  not  escape,  is  passed  through  the  orifice  into 
the  upper  and  lower  ends  of  the  bowel,  resting  against  the  edge  of  the  spur. 
The  contents  of  the  intestine,  especially  if  the  opening  is  high  up,  pass  through 
it  more  or  less,  and  by  its  pressure  it  wears  the  projection  back  and  brings 
the  two  portions  into  the  same  line  again. 

If  this  fails,  and  the  spur  is  very  distinct,  it  may  be  divided  by  means  of 
Dupuytren's  enterotome.  This  consists  essentially  of  a  pair  of  forceps,  the 
ends  of  which  are  broadened  out  into  flattened  discs  or  circles  ;  one  of  these 
is  passed  on  each  side  of  the  septum,  and  then,  after  making  sure  that  there- 
is  no  loop  of  intestine  caught  between,  they  are  slowly  and  cautiously  tightened 
up  from  day  to  day,  until  at  the  end  of  a  week  the  septum  sloughs  through. 
Adhesions  meantime  form  around  and  completely  shut  out  the  peritoneal 
cavity.  The  mortality  attending  this  procedure  is  exceedingly  low  (no  more 
than  8'5  per  cent.)  ;  but  of  course  it  is  only  applicable  to  selected  cases. 

2.  Where  the  opening  is  very  high  up  and  the  patient  is  gradually  losing 
ground  ;  where  there  is  no  well-defined  spur  ;  and  where  there  is  more  than 
one  opening,  resection  and  suture  of  the  bowel  aft'ord  the  only  hope  of  cure. 
This  must  be  done  on  the  principles  that  have  been  already  described,  but 
even  when  every  precaution  has  been  taken  the  mortality,  according  to  Makins, 
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■amounts  to  nearly  forty  per  cent.  The  patient  for  a  day  or  two  before  is 
fed  wholly  with  enemata  ;  the  bowels  and  the  skin  round  are  thoroughly 
cleansed  ;  and  an  incision  is  made  into  the  peritoneal  cavity  to  ascertain  the 
amount  and  extent  of  the  adhesions  and  the  direction  of  the  boweL  After 
this  the  ends  are  carefully  freed  from  surrounding  structures,  drawn  well 
out  of  tlie  wound  (whicli  is  immediately  plugged  with  sponges),  clamped  if 
necessary,  resected  and  sutured.  If  the  lower  end  of  the  bowel  is  much  con- 
tracted, there  may  be  great  difficulty  in  this  ;  and  it  may  be  necessary  to  divide 
it  obliquely  so  as  to  secure  a  sufficient  extent  of  cut  surface  ;  but  every  attempt 
should  be  made,  both  before  and  during  the  operation,  to  dilate  it  quietly 
and  gradually.  Afterwards  the  bowel  is  returned  into  the  peritoneal  cavity 
and  the  abdominal  wound  treated  as  in  laparotomy.  If  there  is  any  doubt 
as  to  the  security  of  the  sutures,  it  is  as  well  to  retain  the  bowel  close  to  the 
surface. 

After-treatment. — The  after-treatment  of  operations  upon  the  intestine 
is  essentially  the  same  as  that  for  hernia  ;  as  soon  as  the  patient  comes  round 
from  the  antesthetic  he  must  be  placed  imder  the  influence  of  morphia  and 
kept  perfectly  quiet  for  at  least  eight  days,  A  little  ice  may  be  given  to  allay 
thirst,  but  he  must  not  be  allowed  to  suck  it  constantly  :  the  temperature 
must  be  maintained,  and  where  the  upper  part  of  the  intestine  is  concerned 
the  strength  kept  up  with  nutrient  enemata.  Barker  has  shown  that  in  a 
case  of  gunshot  wound  six  days  suffice  for  sound  union,  but  probably  the 
time  required  in  obstruction  would  be  considerably  longer.  Artificially 
digested  food  should  be  given  at  first,  and  in  very  small  quantities.  In 
colotomy,  of  course,  the  method  is  different,  and  nourishment  }nay  be  taken 
by  the  mouth  from  the  first. 

If  the  bowel  has  been  returned  the  wound  does  not  require  dressing  for 
five  or  six  days,  unless  a  drainage-tube  is  used  or  peritonitis  was  present. 
Sometimes  a  small  discharge  of  fasces  takes  place  for  a  time,  and  then 
gradually  ceases,  caused  probably  by  the  giving  way  of  one  or  two  of  the 
sutures.  Where  an  artificial  anus  is  left,  large  absorbent  and  antiseptic 
pads  should  be  used  and  changed  as  often  as  required,  the  skin  being  pro- 
tected, as  far  as  possible,  by  vaseHne  or  simple  ointments.  When  the 
opening  is  near  the  upper  end  of  the  intestine,  the  excoriation  nmy  pvoxe  a 
difficulty. 


Section  VII. — Surgical  Affections  ov  tuk  Liver  and 

Paxcri<:a.s 


ABSCESS   OF  THE  LIVER 

Abscesses  of  the  liver  may  arise  from  wounds  and  contusions,  from  exposure 
to  cold,  or  from  suppuration  in  comiection  with  hydatid  cysts  ;  but,  in  most 
instances,  they  are  secondary  to  infection  from  the  intestine,  and  occur  chiefly 
in  those  who  have  lived  in  tropical  climates  and  have  suflered  from  dysentery. 
Sometimes  they  are  multiple,  scattered  through  the  liver  in  all  directions,  as 
in  fatal  cases  of  pyjemia  ;  more  frequently  they  are  single  or  few  m  number, 
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though  they  may  have  been  formed  by  the  gradual  coalescence  of  numerous 
small  foci,  and  then  they  may  be  very  large,  capable  of  holding  four  or  five 
pints  of  fluid.  The  pus  is  usually  dark  chocolate  in  colour  and  sometimes 
foetid.  At  first  the  abscess  may  be  deeply  seated  ;  as  it  enlarges  it  approaches 
nearer  the  surface,  until  either  it  bursts  into  the  pleura,  peritoneum  or 
pericardium,  or  else,  if  this  is  prevented  by  the  formation  of  adhesions, 
dischai'ges  itself  externally  or  into  the  bowel. 

Diagnosis. — The  diagnosis  of  deep-seated  abscess  in  the  early  stage  is 
exceedingly  difficult.  A  history  of  residence  abroad,  particularly  of  any  rectal 
trouble,  even  years  before  ;  the  occurrence  of  rigors,  or  of  general  feverishness 
with  pain  and  tenderness  over  the  region  of  the  liver ;  a  mizddy,  perhaps 
jaundiced,  complexion  ;  irritability  of  the  stomach,  with  vomiting  and  other 
signs  of  hepatic  congestion,  may  excite  suspicion,  but  no  positive  diagnosis 
can  be  made  without  exploration  by  means  of  an  aspirator.  In  the  later 
stages,  when  there  is  a  distinct  enlargement  of  the  liver,  or  when  the  skin 
over  the  surface  of  the  abdomen  is  red  and  oedematous,  this  difficulty  dis- 
appears ;  but  the  abscess  must  usually  attain  a  very  large  size  before  it  can 
produce  such  an  effect. 

Hydatids  of  the  liver  may  be  distinguished  by  the  slowness  of  their  growth, 
and  by  the  absence  of  pain  and  feverishness  ;  but  this,  of  course,  fails  if  the 
cyst  is  suppurating.  A  certain  amount  of  difficulty  may  arise  in  the  case  of 
large  single  gummata  of  the  liver,  and  of  rapidly  growing  tumours  either  of 
this  organ  or  of  the  kidney.  Pleurisy  and  pneumonia  are  not  unfrequently 
present,  especially  when  the  abscess  is  situated  near  the  posterior  surface, 
and  very  great  care  may  be  required  to  make  certain  of  the  cause. 

Treatment. — 1.  If  the  skin  over  the  swelling  is  red  and  pits  on  pressure 
there  can  be  little  doubt  either  as  to  the  existence  of  an  abscess  or  the  pre- 
sence of  adhesions.  In  such  circumstances  an  aspirating  needle  may  be 
used  as  a  preliminary  to  act  as  a  guide,  but  as  soon  as  it  has  entered 
the  cavity  and  the  diagnosis  is  confirmed,  the  opening  should  be  enlarged, 
so  that  the  pus  can  escape  as  'freely  as  possible,  and  a  full-sized  drainage- 
tube  inserted.  The  following  day,  when  the  adhesions  are  firmer,  the  abscess- 
cavity  may  be  explored  with  the  finger  to  make  sure  there  are  no  other  sacs 
in  the  immediate  neighbourhood,  and,  if  necessary,  washed  out  with  iodine  or 
some  other  antiseptic. 

2.  When  there  is  no  certainty  as  to  the  presence  of  adhesions  the  choice- 
lies  between  aspiration,  drainage  with  a  trocar  and  cannula,  and  incision. 

Aspiration  is  chiefly  of  use  for  exploration ;  it  rarely  happens  that  m 
abscess-cavity  is  completely  emptied,  and  nearly  always  the  swelling  appears- 
again  witliin  a  few  days.  In  a  few  instances,  however,  a  cure  has  followed 
after  two  or  three  repetitions. 

Puncture  with  a  trocar  and  cannula  is  also  open  to  grave  objections.  If 
adhesions  are  present  already,  it  is  more  satisfactory  to  make  a  free  incision 
and  allow  of  thorough  exploration  and  drainage  ;  if  they  are  not,  the  peri- 
toneal cavity  is  opened  without  any  safeguard  to  prevent  the  pus  entering  it. 
Further,  the  constant  movement  of  the  liver  in  the  abdominal  cavity  frequently 
renders  the  retention  of  a  tight-fittmg  cannula  or  of  a  stiff  drainage-tube  a 
matter  of  very  considerable  difficulty. 

Incision  directly  into  the  abscess-sac  can  only  be  practised  when  the  skin 
over  it  is  reddened  and  it  is  certain  that  the  walls  are  adherent.  If  this  is 
not  definite,  either  the  operation  must  be  carried  out  in  separate  stages  or  an  : 
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incision  made  into  the  abdomen  over  the  swelHng,  the  surface  of  the  liver 
exposed,  and  the  abscess  opened  with  the  usual  precautions  to  prevent  its 
contents  entering  the  peritoneal  cavity.  The  preliminary  steps  are  the  same 
in  both,  but  while  in  one  the  incision  is  only  carried  down  to  the  parietal 
peritoneum,  and  is  then  plugged,  so  that  adhesions  may  form  beneath,  in 
the  other  the  abdominal  cavity  is  opened  at  once  and  the  surface  of  the  liver 
examined.  In  a  few  cases  omentum  has  been  interposed,  or  it  has  been 
found  that  the  abscesses  are  multiple  and  that  there  is  no  hope  of  thorough 
evacuation  ;  but  if  no  difficulty  of  this  kind  is  apparent,  the  wound  is  care- 
fully packed  round  with  sponges  and  an  aspirating  needle  thrust  into  the 
swelling.  As  soon  as  the  pus  is  found  the  opening  is  enlarged  freely  with 
the  knife,  and  the  contents  of  the  abscess  allowed  to  escape  completely  ;  the 
assistant,  meanwhile,  carefully  supporting  the  liver  on  either  side  so  that  it 
shall  not  fall  away  from  the  surface  of  the  abdomen.  When  the  sac  is  emptied 
the  cavity  may  be  explored  with  the  finger  and  the  walls  stitched  to  the  skin- 
margins  of  the  wound  all  round. 

An  aspirating  needle  may  be  thrust  through  the  two  layers  of  the  pleura 
and  the  diaphragm  for  the  sake  of  exploring  the  posterior  surface  of  the  liver 
without  risk  ;  but  if  a  permanent  drain  is  required,  a  free  incision  should  be 
made  down  to  the  parietal  pleura,  a  portion  of  one  of  the  ribs  being  resected 
if  necessary,  the  two  layers  of  the  pleura  accurately  sutured  together  with 
catgut  (there  is  no  difficulty  in  this  in  the  lower  intercostal  spaces),  and  then 
the  trocar  and  cannula  thrust  through,  so  as  to  avoid  the  risk  of  air  or  pus 
entering  into  the  pleural  space. 


Hydatid  Disease 

Hydatid  cysts  are  of  common  occurrence  in  connection  witli  the  liver,  and 
not  unfrequently  attain  an  enormous  size,  diverticula  hav  ng  been  known  to> 
extend  down  into  the  iliac  fossa,  and  even  under  Poupart's  ligament.  As  a 
rule  they  are  single,  hned  with  a  characteristic  laminated  membrane,  and 
contain  a  clear  non-albuminous  fluid,  the  specific  gravity  of  which  is  under 
1015  ;  but  more  than  one  may  be  present,  and  most  of  those  over  a  certain 
size  contain  numbers  of  smaller  ones  in  their  interior.  Outside  is  a  very 
vascular  layer  formed  by  the  continued  irritation  of  the  structures  around. 

The  symptoms  to  which  they  give  rise  are  very  obscure  at  first,  and 
depend  mainly  upon  the  locality.  Their  increase  is  slow  and  painless,  with- 
out any  fever  ;  they  may  occur  at  any  age,  forming  a  tense  elastic  swelling 
which  slowly  extends  in  the  direction  of  least  resistance.  Sometimes  there 
is  a  smooth  rounded  prominence  on  the  front  wall  of  the  abdomen,  dull  on 
percussion,  and  tense,  without  Leing  tender.  Occasionally  fluctuation  can  be- 
made  out,  or  what  is  known  as  hydatid  fremitus— a  peculiar  thrill  only  felt 
over  cysts  of  some  considerable  size.  More  often  the  cyst  grows  dorawards, 
simulating  enlargement  of  the  liver,  and  in  a  few  cases  it  has  reached  so  far 
as  to  be  mistaken  for  hydronephrosis,  and  even  for  ovarian  tumours.  Not 
unfrequently  serious  consequences  arise  from  pressure  upon  neighbouring 
organs.  Syncope  has  been  known  to  occur  ;  vomiting  is  not  uncommon  ; 
respiration  may  be  interfered  with  ;  or  jaundice,  ascites,  or  anasarca  may 
follow. 

Rupture  of  the  cyst  into  the  peritoneal  cavity  may  occur  (especially  as  thc- 
vascular  adventitia  is  often  defective  on  the  serous  surface),  and  is  generally 
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fatal  at  once.  Communications  occasionally  form  with  the  lung,  so  that  the 
-cysts  are  coughed  up  in  numbers  ;  but,  as  a  rule,  if  the  patient  does  recover, 
it  is  only  after  a  long  and  severe  illness.  In  a  few  cases  the  hydatids  have 
been  known  to  remain  stationary  for  years  and  at  length  undergo  degenera- 
tion and  dry  up  into  a  calcareous  mass  ;  but  suppuration  with  high  fever  and 
severe  constitutional  disturbance  is  much  more  common. 

The  diagnosis  rests  mainly  upon  the  age  of  the  patient,  the  smooth,  even 
shape  of  the  swelling,  and  the  absence  of  pain  and  feverishness.  The  chief 
fhfficulty  arises  with  pleurisy,  hydronephrosis,  ovarian  cysts  and  tumours  of 
the  liver  ;  but  as  a  rule  exploratory  puncture  is  conclusive.  When  suppura- 
tion has  set  in  it  is  naturally  impossible  to  distinguish  it  from  abscesses  due 
to  other  causes. 

Treatment. — There  is  no  doubt  that  hydatid  cysts  are  easily  killed  by 
withdrawing  a  small  quantity  of  fluid  from  their  interior,  and  when  they  are 
of  moderate  size  only  and  are  deeply  embedded  in  a  solid  organ,  there  is  a 
reasonable  hope  that  if  this  can  be  done  they  may  become  calcified  and  dry 
up.  In  the  case  of  larger  ones,  however,  this  is  rarely  satisfactory,  partly 
•owing  to  tbe  risk  of  suppuration,  partly  to  the  impossibility  of  getting  rid  of 
the  daughter  cysts  they  so  often  contain.  For  these  free  incision  is  the  only 
method. 

As  in  the  case  of  abscesses,  this  may  be  carried  out  in  two  steps,  an  inci- 
sion being  made  down  to  the  parietal  peritoneum  and  plugged  so  as  to  pro- 
cure adhesion  between  the  opposing  surfaces  some  few  days  before  the  cyst 
is  opened ;  or  preferably  the  whole  operation  may  be  completed  at  once. 
The  surface  of  the  liver  where  the  cyst  projects  must  be  exposed  by  a  free 
incision  through  the  abdominal  Avail,  the  opening  carefully  packed  with 
sponges,  and  then,  while  an  assistant  supports  the  liver  by  external  pres- 
sure, a  free  incision  is  made  into  the  sac  and  its  contents  evacuated.  The 
side  of  the  cyst  is  hooked  up  with  the  finger,  the  wall  of  the  sac  peeled  off 
(disturbing  the  adventitia  as  little  as  possible),  and  then  the  edge  accurately 
sutured  to  the  skin.  On  one  or  two  occasions  the  sac  has  been  sponged  out 
with  iodine  afterwards. 

Tapping  hydatid  cysts  with  an  aspirator  is  occasionally  followed  by 
urticaria,  vomiting,  and  other  symptoms  of  poisoning.  I  have  known  one 
instance  in  which  sudden  death  occurred,  and  Bryant  has  recorded  another ; 
it  may  have  been  due  to  tbe  sudden  entry  of  some  of  the  cyst  fluid  into  one 
of  the  large  branches  of  the  hepatic  vein,  but  more  probably  to  shock. 


Diseases  op  the  Gall-Bladder 
Biliary  Calculi 

Gall-stones  are  formed  for  the  most  part  in  the  gall-bladder,  although  a 
few  are  met  with  in  the  hepatic  duct,  coming  down  from  the  hver,  and  they 
may  become  impacted  either  in  the  neck  of  the  gall-bladder,  held  in  all  pro- 
babihty  by  the  peeuhar  folding  of  the  mucous  membrane,  or  in  the  hepatic, 
cystic,  or  common  ducts.  Sometimes  they  are  single,  or,  at  least,  few  in 
number,  and  of  very  large  size  ;  sometimes  they  are  multiple,  occurring  by 
the  hundred,  and  covered  over  with  facets  from  mutual  friction.  Some  are 
small,  rough  and  soft,  composed  chiefly  of  bile  pigments,  others  formed  of 
eholesterine  are  hard  and  brittle.    They  are  most  common  in  women,  and 
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.after  middle  life,  althongli  instances  of  their  occurrence  in  children  are  not 
unknown. 

The  symptoms  to  which  they  give  rise  are  very  variable  :  it  is  not  im- 
common  to  find  post  mortem  that  the  gall-bladder  is  full  of  them,  without 
there  having  been  any  reason  to  suspect  their  existence  during  life. 

In  some  cases  there  are  frequent  and  excessively  painful  attacks  of  biliary 
colic,  with  or  without  jaundice,  according  to  the  exact  situation  of  the 
obstruction.  The  patient  is  never  free  from  pain,  there  is  a  constant  weight 
or  dragging  in  the  hepatic  region,  made  worse  by  movement,  and  coming  on 
with  especial  severity  a  few  hours  after  food,  causing  vomiting  and  great 
prostration.  This  may  end  suddenly  and  finally  with  the  passage  of  the 
calculus,  or,  on  the  other  hand,  the  stone  may  drop  back  into  the  gall- 
bladder, and  all  the  symptoms  return  again  within  a  few  hours. 

If  the  calculus  is  impacted  the  consequences  are  still  more  serious.  When 
the  obstruction  is  in  the  cystic  duct  the  gall-bladder  only  is  involved,  and  it 
may  either  become  immensely  distended  (dropsy)  or  inflamed  and  suppurate 
(empyema)  ;  when  it  is  in  the  common  duct,  in  addition  to  this,  the  liver  is 
affected,  jaundice  sets  in,  and  at  length,,  unless  some  relief  is  given,  cliotemia 
follows.    Usually  this  proves  fatal  within  the  twelvemontli. 

Dropsy  of  tJie  GaU-Bladder 

Distension  of  the  gall-bladder  is  nearly  always  due  to  impacted  calculus  ; 
in  some  rare  instances  other  foreign  substances,  fragments  of  carcinoma, 
trematodes,  &c.,  have  been  found  instead,  and  occasionally  it  results  from 
stricture,  gummata,  or  peritoneal  inflammation.  The  contents  soon  become 
altered  in  character  ;  the  bile  becomes  more  watery  ;  after  a  time  it  loses 
its  colour  altogether,  and  at  length  it  is  replaced  by  a  fluid  that  is  either 
perfectly  clear  or  is  turbid  from  the  anjount  of  mucus  it  contains.  The 
bladder  itself  swells  up  into  a  pear-shaped  or  semi-globular  tumour  which 
grows  downwards  towards  the  umbilicus.  Usually  it  is  overlapped  at  its 
margin  by  intestine,  and  there  may  be  a  clear  note  on  percussion  between 
it  and  the  liver.  The  surface  is  smooth  and  uniform,  firm  and  elastic 
to  the  touch,  but  sometimes  very  painful.  The  walls  are  nearly  always 
thinned,  and  there  is  practically  no  limit  to  the  size  it  may  reach. 

Empjjcvia  of  tlie  Gall-Bladder 

Suppuration  in  the  gall-ldadder,  which,  according  to  Tait,  is  more  usual 
when  only  a  few  gall-stones  are  present,  rarely  leads  to  a  tumour  of  such 
size.  The  walls  are  thickened  in  some  parts  and  thinned  in  others,  adhe- 
sions tying  it  down  to  all  the  structures  near ;  the  tissues  become  soft  and 
easily  torn,  and,  if  the  gall-bladder  itself  does  not  slough,  the  pus  gradually 
works  its  way  through  the  wall  at  some  point  or  other.  Sometimes  it  bursts 
into  the  peritoneum,  causing  fatal  peritonitis  ;  more  often  it  discharges  itself 
either  into  the  stomach,  duodenum,  or  colon  ;  perhaps  most  frequently  of  all 
adhesions  form  between  the  fundus  and  the  abdominal  parietes,  and  the 
abscess  is  either  opened  or  breaks  externally.  If  the  obstruction  is  m  the 
cystic  duct  this  may  give  complete  relief ;  if,  however,  the  common  duct  is 
involved,  a  permanent  biliary  fistula  is  left,  which  usually  proves  fatal  m  the 
course  of  a  year  or  two,  from  exhaustion. 

Diagnosis.— Mahgnant  disease  of  the  liver,  pancreas,  pylorus,  or  of  the 
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gall-bladder  itself,  may  cause  a  certain  amount  of  difficulty.  This  is 
especially  the  case  with  the  first  mentioned,  as  biliary  calculi  are  not  unfre- 
quently  associated  with  carcinoma,  though  it  is  not  easy  to  say  in  what 
relation  they  stand  to  each  other.  According  to  Tait,  the  presence  of 
jaundice  points  distinctly  to  malignant  disease,  and,  so  far  from  rendering  an 
operation  advisable,  suggests  exactly  the  opposite  conclusion,  unless  it  is  done 
merely  as  a  temporary  expedient  for  the  removal  of  an  obstructing  calculus 
or  the  relief  of  biliary  colic.  Out  of  twenty  cases  operated  on,  carcinoma 
was  present,  or  was  very  highly  probable  in  every  one  in  which  there  was 
jaundice. 

Tumours  of  the  kidney,  particularly  hydronephrosis  and  floating  kidney, 
have  often  been  mistaken  for  distended  gall-bladder,  especially  when  there 
has  been  a  history  of  the  previous  passage  of  gall-stones,  and  vice  versa.  The 
shape  of  the  tumour  and  the  relation  that  it  bears  to  the  bowel  are  the  most 
important  diagnostic  points  ;  but  in  many  cases  it  is  impossible  to  be  certain 
without  a  preliminary  exploratory  incision. 

Hydatid  cysts,  dermoid  cysts,  tumours  in  connection  with  the  omentum, 
ovarian  cysts,  and  other  rarer  forms  of  tumours,  have  occasionally  given  rise 
to  difficulty.  In  any  such  case  a  small  exploratory  operation  is  infinitely 
more  safe  and  more  certain  than  needling  or  aspiration. 

Operations  upon  the  Gall-Bladdek 

According  to  Greig  Smith,  operation  is  required  in  all  cases  of  empyema, 
dropsy,  and  persistently  recurring  colic.  When  jaundice  is  present  the 
prognosis  is  much  more  grave,  not  only  for  the  reasons  mentioned  above, 
but  because  of  the  much  greater  risk  of  haemorrhage  and  the  feeble  power  of 
repair.  Still,  it  may  be  necessary  to  avoid  the  occurrence  of  cholaemia,  and 
sometimes  even  under  these  conditions  it  is  possible  to  effect  a  permanent 
cure — by  crushing,  for  example,  a  calculus  impacted  in  the  common  duct. 

Aspiration  through  the  abdolninal  wall  cannot  be  recommended  ;  it  is 
not  likely  to  elfect  a  permanent  cure,  and  it  may  lead  to  leakage  through  the 
puncture  and  peritonitis. 

Free  incision  can  only  be  practised  where  there  is  an  abscess  pointing 
through  the  skin. 

Incision  into  the  gall-bladder  after  exposure  through  an  opening  in  the 
abdominal  parietes  {cholecystotomy)  is  a  most  successful  operation.  A  vertical 
incision  is  made  over  the  most  prominent  part  of  the  swelling,  and  the  muscles 
and  peritoneum  divided  in  the  ordinary  way ;  the  finger  is  then  introduced 
to  ascertain  the  condition  of  the  gall-bladder,  and,  if  it  is  much  distended  and 
not  too  much  bound  down  by  adhesions,  a  fine  trocar  and  cannula  is  thrust 
into  it  to  draw  off  some  of  the  contents,  and  allow  it  to  be  pulled  out  through 
the  wound,  the  greatest  care  being  taken  to  allow  none  of  the  fluid  to  enter 
the  peritoneal  cavity.  If  catch  or  tooth  forceps  are  used,  they  should  be 
placed  above  and  below  the  opening  of  the  trocar,  so  that  if  the  tissues,  which 
are  often  very  thin,  are  bruised,  the  injured  part  may  lie  in  contact  with  the 
parietal  peri'^oneum.  As  soon  as  the  wall  of  the  bladder  is  drawn  out  through 
the  wound,  a  free  incision  is  made  into  it,  the  rest  of  the  contents  allowed 
to  escape,  the  interior  carefully  sponged  out,  and  the  finger  introduced  to 
ascertain  if  there  is  any  obstruction  present.  Loose  calcuh  present  no  diffi- 
culty, but  if  they  are  impacted  far  down  in  the  neck,  or  in  the  cystic  duct. 
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the  greatest  care  is  required  to  avoid  injury.  Sometimes  they  may  be  re- 
moved by  special  forceps,  the  surface  being  gradually  nibbled  away,  while 
the  stone  is  fixed  by  the  forefinger  of  the  other  hand  pressing  against  it  from 
outside  the  duct.  On  one  or  two  occasions  the  stone  has  been  broken  by 
pressure  from  the  outside,  forceps  guarded  with  rubber  tips  being  used  to 
avoid  bruising  as  far  as  possible.  Needling  has  been  recommended  to  break 
them  up.  The  mucous  membrane  has  been  veiy  carefully  nicked  from  the 
inside.  The  calculus  has  been  left  and  the  fistulous  opening  syringed  out 
constantly  with  warm  water  for  a  fortnight,  and,  finally,  when  everything 
else  has  failed,  the  gall-bladder  has  been  excised. 

In  a  few  cases  the  wound  in  the  gall-bladder  has  been  successfully  sewn 
up  and  the  emptied  sac  returned  into  the  abdomen,  but  Tait,  who  has  per- 
formed more  of  these  operations  and  with  better  success  than  anyone  else, 
condemns  this  strongly.  The  walls  are  often  exceedingly  thin,  it  is  very 
often  impossible  to  make  sure  that  the  opening  into  the  bowel  is  patent,  and 
if  any  further  operation  is  required  it  is  decidedly  advantageous  to  have  the 
fundus  of  the  gall-bladder  adherent  to  the  cicatrix.  The  walls  of  the  sac, 
the  parietal  peritoneum,  and  the  skin,  should  be  accurately  sewn  together. 
Tait  uses  two  continuous  sutures,  one  for  each  side  of  the  wound,  the  ends 
being  tied  together  afterwards  above  and  below.  A  large  drainage-tube  is 
inserted,  so  as,  if  possible,  to  carry  all  the  bile  away  from  the  wound,  and 
ordinary  absorbent  dressings  are  applied.  When  the  wound  is  healed  the 
drainage-tube  may  be  withdrawn.  If  the  obstruction  has  been  removed 
the  bile  soon  finds  its  way  into  the  intestine  again  ;  if,  on  the  other  hand, 
this  is  impossible,  a  biliary  fistula  is  left  which  may  be  dealt  with  later  on. 

Cholecystectomy,  or  removal  of  the  whole  gall-bladder,  is  a  more  serious 
operation,  and  should  only  be  practised  when,  from  the  condition  of  the  parts 
at  the  time  of  the  operation,  it  is  clear  that  incision  and  drainage  either  are 
impracticable  or  would  fail  to  give  relief.  Sometimes  this  occurs  after  pro- 
longed inflammation  ;  the  gall-bladder  is  so  utterly  disorganised  that  it  is 
not  possible  to  suture  it  securely  to  the  abdominal  wound ;  and  it  may 
happen  in  cases  of  impacted  calculus,  if  it  is  not  possible  to  extract  or 
crush  the  stone  without  injuring  the  wall  of  the  duct.  The  preliminary 
steps  are  the  same  ;  the  gall-bladder  must  be  separated  from  adhesions,  all 
ha>morrhage  carefully  stopped,  the  peritoneal  flaps  united  with  a  continuous 
suture,  and  the  end  of  the  cystic  duct  tied. 


Surgical  Diseases  of  the  Pancreas 

Large  cysts,  associated  with  obstruction  of  the  main  duct,  are  practically 
the  only  form  of  disease  of  the  pancreas  that  comes  within  reach  of  the 
surgeon.  They  project  forwards,  either  beneath  the  right  lobe  of  the  liver 
or  in  the  left  hypochondrium,  pushing  the  stomach  to  the  right,  the  spleen 
to  the  left,  and  the  transverse  colon  downwards.  In  some  cases  fluctuation 
is  very  plain  ;  in  others  there  is  communicated  pulsation  from  the  abdominal 
aorta,  or  the  tumour  moves  up  and  down  with  respiration. 

General  emaciation  is  not  uncommon  ;  as  it  occurs  even  with  small  cysts 
it  has  been  suggested  that  it  maybe  due  to  interference  with  the  solar  plexus. 
There  may  be  a  sense  of  oppression  or  paroxysmal  attacks  of  pain,  deep 
between  the  ensiform  cartilage  and  the  navel,  with  a  feeling  of  intense 
anxiety.    Undigested  muscular  filjre  may  be  present  in  the  stools  ;  vomiting 
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is  not  unfrequent  ;  the  bowels  are  often  very  irregular,  and  sometimes  at 
least  the  complexion  becomes  peculiarly  earthy.  The  diagnosis  can  only  be 
verified  by  aspiration.  The  fluid  may  be  dark  brown  and  turbid,  like  pea- 
soup,  or  the  contents  may  be  clear,  or  they  may  be  mixed  with  pus  or  blood. 
In  several  cases  the  presence  of  similar  ferments  to  those  of  the  pancreatic 
juice  has  been  ascertained  by  experiment.  Hydatids  of  the  liver  and  other 
organs,  ovarian,  mesenteric,  omental,  and  renal  cysts,  dropsy  of  the  omental 
bursa,  and  distension  of  the  gall-bladder,  closely  resemble  it,  and,  in  many 
cases,  have  only  been  distinguished  at  the  time  of  operation. 

Extirpation  may  be  practicable  occasionally  ;  in  most  instances,  incision 
and  drainage  are  to  be  preferred.  The  opening  should  be  made  over  the 
most  prominent  portion  of  the  tumour,  the  contents  partially  removed  by 
aspiration,  and  the  cyst  drawn  out  and  secured  by  sutures  to  the  parietal 
peritoneum  and  the  skin.  If  the  discharge  irritates  the  skin,  boracic  acid 
dressings  should  be  used. 
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CHAPTER  XIX 

INJURIES  AND  DISEASES  OF  THE  RECTUM 

Malfokmations  of  the  Rectum  and  Anus 

Of  these  there  are  two  chief  varieties. 

In  the  first  the  original  cloacal  outlet  persists  to  a  greater  or  less  extent, 
and  the  bowel  terminates  in  the  bladder,  vagina,  or  urethra. 

In  the  second  the  communication  with  the  genito-urinary  organs  is  shut 
off,  but  the  rectum  does  not  open  upon  the  surface  ;  like  the  former,  this  is 
due  to  an  arrest  of  development.  The  intestine  is  formed  from  the  inner- 
most of  the  germinal  layers  :  at  either  end  it  terminates  blindly,  the  anus  as 
well  as  the  mouth  being  developed  by  an  invagination  from  the  exterior. 
Consequently  three  degrees  of  defect  are  possible  :  the  anus  may  be  wanting, 
and  the  rectum  well  formed  (the  most  common)  ;  the  anus  may  be  well 
formed  and  the  rectum  wanting  (the  most  serious)  ;  or,  finally,  both  may  be 
present,  but  the  septum  between  them  persist,  either  as  a  definite  membrane 
or  as  a  mere  epithelial  layer. 

Besides  these,  in  exceptional  cases,  the  orifice  of  the  anus  may  be  very 
small,  and  displaced,  either  forwards,  or  to  one  side,  apparently  by  a  growtli 
prolonged  forwards  from  the  coccyx  in  the  middle  line  of  tlie  perinfeuni. 

The  diagnosis  is  usually  apparent  at  once.  If,  however,  a  distinct;  anal 
diverticulum  is  present,  the  malformation  of  the  rectum  mtij  be  overlooked 
until  suspicion  is  aroused  by  distension,  persistent  vomiting,  and  the  absence 
of  meconium.  The  condition,  if  unrelieved,  is  nearly  always  fatal  within  a 
few  days ;  a  few  cases  have  lived  for  some  time,  even  years,  with  regular 
faical  vomiting.  An  exception  may  be  made  in  the  case  of  a  vaginal  opening, 
as  this  may  not  be  discovered  until  adult  life.  If  there  is  a  communication 
with  the  urinary  passages,  death  is  usually  caused  by  cystitis  and 
pyelonephritis. 

Treatment. — The  child  must  be  held  in  the  lithotomy  position  (especial 
care  is  required  to  keep  it  straight),  a  catheter  passed  into  the  bladder  or 
vagina,  according  to  the  sex,  and  a  thorough  examination  made. 

In  the  slighter  cases  the  bulging  caused  by  the  rectum  when  the  child 
cries  and  the  dark  colour  of  the  meconium  are  visible  at  once,  and  all  that 
is  required  is  to  tear  through  or  di\ide  a  thin  partition,  leaving  a  little  oiled 
lint  in  the  opening  as  soon  as  the  bowel  has  emptied  itself. 

In  most,  however,  either  from  the  anus  being  absent,  or  from  the  thick- 
ness of  the  tissues  between  it  and  the  bowel,  a  median  incision  must  be  made 
through  the  skin  from  the  site  of  the  anus  to  the  tip  of  the  coccyx,  and  the 
dissection  carried  backwards,  guided  by  the  catheter  in  front  and  the  bone 
l)ehind.  If  the  bowel  is  near  the  surface  it  may  be  drawn  down  and  sutured 
to  the  margin  ;  but  this  is  no  good  if  there  is  much  tension.  In  this  case 
a  stricture  is  almost  sure  to  follow  unless  special  precautions  are  taken,  a 
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catheter  or  the  tip  of  the  finger  bemg  introduced  at  first  every  day.  After  a 
time  the  tendency  to  contract  appears  to  diminish. 

If  the  rectum  is  not  exposed  in  this  way,  firm  pressure  should  be  made 
upon  the  abdomen  while  the  finger  is  in  the  perinseal  wound ;  sometimes 
the  end  can  be  felt,  or  the  bulging  is  so  plain  that  there  is  reason  to  believe 
it  is  not  far  off,  and  then  the  dissection  may  be  continued  along  the  sacrum 
until  the  peritoneum  is  reached,  the  coccyx  being  resected  if  necessary. 
When  this  does  not  succeed  the  choice  lies  between  inguinal  and  lumbar 
colotomy,  preference  being  generally  given  to  the  foi'mer,  not  only  on  account 
of  the  more  convenient  situation  of  the  anus,  but  because,  when  the  lower 
part  of  the  rectum  is'  not  developed,  the  rest  of  the  large  intestine  is  very 
likely  to  be  displaced  and  inaccessible  from  behind. 

Opening  the  peritoneal  cavity  through  the  perinteum  has  been  advocated 
on  the  ground  that  it  saves  the  risk  of  a  double  operation,  and  that  as 
the  external  sphincter  is  usually  present  in  these  cases,  the  inconvenience 
of  incontinence  would  be  avoided ;  but  the  difficulty  of  recognising  the 
character  of  the  intestine  at  such  a  depth  is  very  great,  and  the  power  of 
selection  very  small. 

When  there  is  a  communication  with  the  vagina  a  bent  probe  may  be 
passed  through  it  into  the  rectum  as  a  guide  ;  but  it  rarely  happens  that  the 
opening  is  on  the  side  of  the  bowel,  with  a  blind  pouch  running  beyond ; 
nearly  always  it  lies  at  the  end.  In  this  case,  and  also  when  the  rectum 
communicates  with  the  urinary  passages,  an  anus  must  be  formed,  if  possible 
in  the  natural  situation,  and  the  communication  closed  by  a  subsequent 
operation. 

Examination  of  the  Rectum 

In  many  cases  it  is  advisable  to  give  an  injection  befoi'ehand,  so  as  to 
bring  down  the  upper  part  of  the  bowel.  The  patient  should  lie  well  over 
on  the  left  side  with  the  hips  and  knees  flexed,  and  the  back  to  the  light. 
The  character  of  the  skin  and  of  tlie  orifice  of  the  anus  is  noted  first,  whether 
there  is  any  discoloration,  swelling,  or  abnormal  opening.  Then  gentle 
pressure  is  made  all  round  to  ascertain  if  there  is  any  induration  or  fluctua- 
tion, or  any  very  tender  spot,  especially  near  the  margin. 

The  mucous  surface  of  the  orifice  is  next  inspected.  The  fingers  are 
placed  upon  the  buttocks,  and,  with  the  thumbs  quite  close  to  the  anus,  the 
sides  are  firmly  separated  while  the  patient  strains  down.  Small  ulcers  and 
fissures  at  the  margin,  polypi,  and  internal  piles  can  often  be  seen  at  once. 

The  finger  is  then  introduced,  well  oiled,  and  the  angles  of  the  nail  filled 
in  with  soap.  The  pulp  should  be  placed  over  the  orifice  and  the  patient 
told  to  bear  down  ;  as  the  muscles  relax  they  carry  it  in  with  them.  If  there 
is  any  evidence  of  fissure  slight  pressure  should  be  made  towards  the  opposite 
margin. 

Except  in  the  case  of  polypi,  the  marginal  part  of  the  mucous  membrane 
is  always  examined  first ;  painful  ulcers,  the  orifices  of  fistulte,  &c.,  are  in  the 
majority  of  instances  within  an  inch  of  the  edge.  Then  the  investigation 
is  carried  higher,  the  character  of  the  surface  ascertained,  and,  by  deeper 
pressure,  the  condition  of  the  neighbouring  organs.  By  making  the  patient 
bear  down,  especially  if  he  is  standing,  an  inch  or  more  of  the  rectum  can 
be  brought  down  on  to  the  fingers ;  but  in  cases  in  which  the  disease  is 
situated  high  up,  or  there  is  a  difficulty  of  diagnosis,  it  is  advisable  to 
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give  an  anfBsthetic.  When  the  muscles  of  the  floor  of  the  pelvis  are  well 
relaxed,  the  perinfeum  can  be  pushed  in  in  front  of  the  knuckles,  and  the 
finger  can  generally  reach  the  promontory  of  the  sacrum.  If  this  fails, 
further  examination  may  be  carried  out  with  the  speculum,  the  long  tube,  or 
the  hand. 

The  most  convenient  form  of  speculum  is  a  short  conical  metal  tube, 
open  at  the  end  and  on  one  side  ;  but  this,  of  course,  only  exposes  the  part 
immediately  inside  the  anus.  If  it  is  wished  to  inspect  the  deeper  portion, 
the  patient  must  be  placed  under  an  anassthetic,  in  the  lithotomy  position, 
with  the  pelvis  well  raised  so  that  the  intestines  may  sink  towards  the 
diaphragm,  and  the  sphincter  be  dilated.  Metal  tubes,  then,  of  various  sizes, 
may  be  very  carefully  introduced,  the  raucous  membrane  being  lifted  from 
off  the  opening  from  time  to  time  with  a  sponge  on  a  holder. 


Fig.  387. — Alliiigliam's  rectal  speculum. 


Rectal  bougies  as  a  means  for  diagnosis  are  dangerous  and  misleading. 
They  nearly  always  catch,  either  against  the  sacrum  or  behind  some  fold  of 
mucous  membrane,  and  very  often  give  rise  to  the  suspicion  of  a  stricture 
where  none  exists.  Enema-tubes  are  a  little  better,  as  by  injecting  fluid 
through  them  the  mucous  membrane  may  be  lifted  oif  from  tlie  end  out  of 
the  way.  Sometimes  then  the  tube  can  be  passed  a  few  inches  farther,  proving 
that  there  is  no  stricture  ;  but,  if  it  cannot,  no  conclusion  can  be  drawn. 

Finally,  the  hand,  provided  it  is  under  seven  inches  in  circumference,  can 
be  introduced  in  most  well-formed  adults.  The  patient  must  be  under  an 
anfesthetic  ;  the  sphincter  very  gradually  dilated  ;  and  then  the  fingers  slowly 
wormed  in  with  a  screwing  action  until  the  broader  part  slips  inside.  Oil  or 
vaseline  should  be  freely  used.  I  have  on  several  occasions  done  this  myself, 
and  have  found  it  once  or  twice  of  very  great  use  in  diagnosis.  The  proceeding 
is  not  without  danger  ;  there  are  several  cases  on  record  in  which  sudden 
death  occurred,  probably  from  rupture  of  the  peritoneal  band  that  surrounds 
the  bowel.  This  can  be  felt  like  a  cord  passing  across  it  obliquely,  aliout 
four  inches  up,  and  it  must  on  no  account  be  forced.  The  sphincter,  of  course, 
loses  its  power  for  some  days,  but  I  have  never  fomid  any  permanent  paralysis 
follow. 

If  the  hand  cannot  be  introduced,  owing  to  the  peritoneal  fold,  a  combina- 
tion of  these  two  methods  is  very  useful,  the  long  enema-tube  being  passed 
up  the  palmar  surface,  and  guided  by  the  fingers  into  the  smooth  tubular 
portion  above. 
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Injubies  of  the  Eectum 

Lacerations  of  the  margins  of  the  anus  are  occasionally  caused  by  the 
passage  of  hardened  fasces,  or  by  the  rough  use  of  enema-tubes,  and  sometimes- 
they  degenerate  into  very  painful  ulcers.  The  anus,  too,  may  be  torn  in 
parturition,  the  perinteum  giving  way  completely. 

Foreign  bodies  of  all  sorts  occur  from  time  to  time,  some,  such  as  fish- 
bones, enteroliths,  gall-stones,  &c.,  coming  down  from  the  bowel,  others  in- 
troduced from  below  ;  and  it  may  require  very  great  ingenuity  to  extract  them 
Avithout  inflicting  serious  injury. 

H^MORBHOIDS 

The  veins  that  suri'ound  the  lower  part  of  the  rectum  are  exceedingly 
liable  to  become  distended  and  varicose.  Sometimes  they  remain  in  this- 
condition ;  more  frequently,  owing  to  the  congestion  and  oedema,  and  from 
the  constant  irritation  to  which  they  are  subjected,  the  cellular  tissue  around 
becomes  inflamed ;  the  lymph  that  is  poured  out  becomes  organised,  and  at 
length  distinct  tumours,  known  as  haemorrhoids,  are  formed.  These  maybe 
classed  as  external,  internal,  or  intermediate,  according  to  their  situation 
under  the  skin,  under  the  mucous  membrane,  or  partly  under  the  one,  partly 
under  the  other. 

Their  frequency  is  due  to  the  structure  of  the  part.  The  hasmorrhoidal 
plexus  lies  under  the  mucous  membrane,  inside  the  margin  of  the  anus,  and 
a  short  distance  up  the  bowel.  The  blood  from  this  returns  partly  by  the 
superior  h.'emorrhoidal  veins,  which  commence  close  to  the  edge,  and  runup 
in  the  sub-mucous  layer  before  piercing  the  muscular  coat  ;  partly  by  the 
middle  and  inferior  ones  which  end  at  length  in  the  internal  iliac.  Of  these 
the  first  are  by  far  the  most  important ;  the  others  merely  drain  the  anal 
margin  and  the  region  of  the  external  sphincter ;  and  the  communication 
between  the  two  is  so  poorly  developed  that  it  is  of  little  use  in  aft'ording  re- 
lief; an  injection  thrown  iiHo  the  haemorrhoidal  plexus  through  the  inferior 
mesenteric  does  not  pass  on  into  the  iliac  veins.  This  plexus,  therefore,  lies 
at  the  root  of  the  valveless  portal  system,  and  feels  the  strain  first  and  most 
severely  when  anything  impedes  the  flow  of  blood  upwards  through  the 
abdomen  and  liver. 

Another  point  is  that  while  the  veins  of  the  rest  of  the  abdomen  are- 
supported  by  the  walls,  and  prevented  from  becoming  distended  when  the 
muscles  of  the  abdomen  contract,  the  haemorrhoidal  plexus  is  entirely  unpro- 
tected, and,  owing  to  the  peculiar  laxity  of  the  tissue  in  which  it  lies,  is  quite 
incapable  of  resisting  the  increased  blood-pressure.  Straining  or  bearingdown, 
if  there  is  the  least  dilatation,  makes  the  veins  swell  out  at  once,  and  the 
mucous  membrane  becomes  purple.  This,  of  course,  subsides  again  as  the 
muscles  relax,  but  it  can  easily  be  understood  how  the  frequent  repetition 
slowly  but  surely  makes  the  dilatation  worse  and  worse. 

Verneuil  attributes  much  importance  to  the  superior  haemorrhoidal  veins 
passing  th>-ough  valvular  openings  in  the  muscular  wall  of  the  bowel  a  short 
distance  above  the  anus,  believing  that  the  contraction  tends  to  constrict 
them  and  check  the  flow.  If,  however,  this  were  the  case,  it  would  equally 
relieve  them  from  the  backward  pressure  of  the  blood  higher  up  in  the  portal 
system. 
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The  exciting  causes  are  of  the  most  varied  description.  Every  impedi- 
ment to  the  return  of  the  blood  helps  :  valvular  disease  of  the  heart ;  cjironic 
bronchitis  and  emphysema ;  cirrhosis  of  the  liver ;  abdominal  tumours ; 
pregnancy  ;  accumulation  of  faeces ;  everything  in  short  that  directly  or  in- 
directly checks  the  flow  towards  the  heart. 

Constant  straining,  whether  arising  from  constipation  or  from  causes  con- 
nected with  the  urinary  tract,  calculus,  stricture,  or  enlarged  prostate,  acts 
in  the  same  way,  perhaps  more  rapidly. 

Active  congestion,  such  as  arises  from  the  repeated  use  of  unsuitable  pur- 
gatives, over-indulgence  in  alcohol,  sexual  excesses,  and,  in  women,  from 
uterine  or  ovarian  afl'ections,  often  brings  them  on.  Still  more  frequently  it 
precipitates  an  acute  attack,  and  is  the  immediate  cause  of  the  patient  apply- 
ing for  relief. 

Whether  hereditary  influence  has  any  effect  of  itself,  as  distinct  from  that 
which  is  due  to  the  same  habits  and  the  same  mode  of  life,  is  very  doubtful. 
Few  people  attain  old  age  without  some  enlargement  of  the  hiPmorrlioidal 
veins  :  this  is  the  natural  result  of  the  anatomy  of  the  part.  In  the  majority 
of  cases,  unless  there  is  some  additional  reason,  causing  hyperemia  for  some 
considerable  time,  and  leading  either  to  inflammation  or  to  chronic  congestion 
and  oedema,  the  consequences  are  not  sufficiently  serious  to  make  them  apply 
for  relief. 

External  haemorrhoids  differ  from  internal  ones  in  so  many  respects  that 
it  is  advisable  to  deal  with  them  separately.  There  is  rarely  any  difficulty 
in  distinguishing  one  from  the  other.  The  former  are  covered  with  skin, 
and,  unless  there  is  a  large  thrombus  in  some  superficial  vein,  are  some  shade 
of  pink,  according  to  the  pigmentation  present  and  the  degree  of  inflammation. 
Moreover,  they  cannot  be  returned  into  the  bowel  by  pressure.  The  latter 
are  covered  with  mucous  membrane  :  their  surface  is  soft  and  smooth,  and 
their  colour  bright  red  or  purple.  If  they  have  been  prolapsed  for  some  time 
they  become  dry  and  rough  ;  but  they  can  always  be  returned  as  soon  as 
the  sphincter  is  relaxed. 

Intermediate  ones,  partly  subcutaneous,  partly  submucous,  with  the 
white  line  that  marks  the  junction  of  the  two  surfaces  passing  over  them,  are 
very  common.  Clinically  they  resemble  internal  ones  in  most  of  their 
features. 

External  H^mobehoids 

These  begin  as  dilated  veins  around  the  margin  of  the  anus  and  form  soft 
hvid  swellings  which  disappear  on  pressure  and  grow  firm  and  hard  when 
the  patient  strains.  As  such  they  may  last  for  an  indefinite  time  without  the 
least  inconvenience.  Sooner  or  later,  however,  chronic  congestion  and  oedema 
set  in  ;  lymph  is  poured  out  into  the  cellular  tissue  ;  the  veins  are  obstructed  ; 
and  then,  as  the  exudation  becomes  organised,  the  skin  grows  out  into 
thickened  irregular  folds,  which  when  once  developed  are  permanent.  These 
are  sometimes  called  cutaneous  piles. 

When  these  are  irritated  or  become  inflamed,  all  the  symptoms  are  ag- 
gravated. In  some  cases  the  central  vein  is  plugged  with  a  thrombus  ;  and 
a  hard  and  tender  knot,  dark  purple  in  colour,  forms  in  the  centre  of  the  pile. 
In  others  the  cellular  tissue  is  chiefly  concerned  ;  the  pile  becomes  many  times 
its  former  size  :  and  the  skin  over  it  grows  tense  and  pale  from  the  amount  of 
fluid  it  contains.    Very  often,  just  inside  the  anus  at  the  base  of  the  pile,  there 
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is  a  small  crack  or  abrasion  from  which  the  inflammation  starts.  In  severe 
cases  the  whole  circumference  is  involved,  so  that  the  opening  seems  buried 
in  the  centre  of  a  swollen  ring.  When  the  vein  is  primarily  affected  the  pile 
is  sometimes  called  thrombotic ;  when  it  is  chiefly  the  skin  and  cellular 
tissue,  ocdematous  ;  but  in  many  instances  it  is  impossible  to  distinguish 
them. 

Symptoms. — In  the  slighter  cases  there  is  merely  a  sense  of  heat  and 
irritation  about  the  anus,  with  itching,  especially  at  night.  Defaecation  is 
attended  with  a  certain  amount  of  pain,  and  there  is  rather  a  tendency  to 
strain  ;  but,  so  long-as  the  bowels  are  moderately  relaxed,  there  is  little  more 
than  discomfort  in  the  intervals  between  the  motions.  When  the  inflamma- 
tion is  severe,  the  pain  may  be  intense,  especially  if  the  part  is  touched,  and 
while  the  bowels  are  acting  ;  in  some  cases  it  is  almost  as  bad  as  in  fissure, 
though  it  rarely  lasts  so  long.  The  throbbing  is  constant ;  there  is  a  per- 
sistent sense  of  fulness  ;  the  sphincter  is  in  a  state  of  spasmodic  contraction  ; 
and,  if  the  bowels  are  confined,  the  straining  and  tenesmus  scarcely  cease. 
Sometimes  the  constitutional  disturbance  is  very  severe,  and  in  nervous,  ex- 
citable people,  there  may  be  a  high  degree  of  fever.  Suppuration  is  not 
uncommon,  and  although  the  abscesses  are  superficial,  and  break  soon,  they 
may  leave  troublesome  fistulas  behind  them. 

Treatment. — If  the  case  is  seen  before  the  inflammation  is  severe,  the 
symptoms  are  easily  relieved.  The  patient  must  remain  quiet,  as  much  as 
possible  in  the  recumbent  position  ;  walking  is  painful  and  very  injurious  ; 
the  diet  must  be  restricted ;  no  stimulants  or  highly  seasoned  food  allowed ; 
and  the  bowels  kept  open  with  sulphate  of  magnesia  or  some  appropriate 
mineral  water.  Small  doses  of  calomel,  or  of  podophyllin  with  taraxacum, 
may  be  given  with  advantage.  A  warm  bath  should  be  taken  night  and 
morning,  and  the  skin  around  the  anus  should  be  kept  supple  with  a  mild 
astringent  ointment,  of  calomel,  lead,  or  nitrate  of  mercury. 

When  there  is  evidence  of  thrombosis  or  of  suppuration  more  active 
treatment  is  required.  If  there  is  a  small  hard  lump,  like  a  foreign  body,  in 
the  centre  of  the  pile,  it  should  be  transfixed,  the  clot  turned  out,  and  tbe 
vein  allowed  to  bleed.  Afterwards  it  may  be  left  to  granulate  up.  Large 
cedematous  piles  usually  shrink  up  of  themselves  as  soon  as  the  fissure  or 
excoriation  on  which  they  depend  is  healed.  Afterwards,  if  thickened  folds 
of  skin  are  left  around  the  anus,  they  may  be  removed  with  scissors  curved 
upon  the  flat ;  but  care  should  be  taken  not  to  cut  them  off  at  the  base,  for 
fear,  when  the  wound  heals,  that  the  contraction  may  cause  a  stricture. 

iNTEENAIi  HEMORRHOIDS 

Of  these  there  are  two  chief  varieties — the  sessile  or  capillary,  and  the 
Tenous  or  pedunculated.  Not  unfrequently  they  occur  together,  and  pro- 
bably they  are  really  due  to  the  same  cause  ;  but  there  is  sufficient  difference 
in  their  symptoms  and  treatment  to  warrant  a  separate  description. 

1.  Capillary  HcBmorrhoids 

These  scarcely  project  above  the  surface  ;  they  are  never  extruded  from 
the  anus  unless  dragged  down  by  pedunculated  ones  ;  and  the  veins  are  not 
much  dilated.   The  capillaries  and  minute  blood-vessels  are  chiefly  involved; 
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the  submucous  tissue  is  a  little  thickened ;  the  epithelium  is  thinn.^d  and 
detached  in  places ;  while  the  mucous  membrane  is  converted  into  a  soft, 
spongy  network  of  dilated  vessels,  so  that  it  stands  out  from  the  smooth 
even  surface  around  hke  a  bright  red  patch  of  florid  granulatiojis,  which 
bleed  at  the  slightest  touch.  It  has  been  compared  in  appearance  to  a  rasp- 
berry. 

2.  Venom  Hcemorrhoich 
These,  like  external  ones,  are  at  the  first  merely  varicose  veins.    If  the 
finger  is  introduced  into  the  rectum,  all  that  can  be  felt  is  a  soft  smooth 
swelling  under  the  mucous  membrane,  which  disappears  with  the  least 
pressure,  and  grows  rather  more  firm  when  the  patient  strains.    In  many 
cases  it  is  more  easy  to  see  than  to  feel  them  :  if  the  rectum  is  washed  out 
with  a  warm  injection  and  the  patient  is  directed  to  strain  down,  as  the 
mucous  membrane  becomes  everted,  the  veins  gradually  swell  up  and 
stand  out  like  lobulated  bluish  masses.    After  a  time,  if  the  congestion  con- 
tinues and  becomes  chronic,  the  tissue  around  them  becomes  thickened;  they 
row  firmer  and  more  solid  ;  a  sense  of  resistance  is  experienced  by  the 
nger ;  they  stand  distinctly  above  the  surface,  and  no  longer  disappear 
when  touched  ;  and  at  length  they  develop  into  definite  tumours. 

As  soon  as  this  occurs,  owing  to  the  constant  irritation  to  which  they  are 
exposed,  the  mucous  membrane  over  them  becomes  thinned  and  ulcerated. 
Intiammation  sets  in  ;  lymph  is  poured  out ;  the  neighbouring  blood-vessels, 
arteries  as  well  as  veins,  dilate  ;  and  at  length,  as  the  exudation  becomes 
organised,  real  fibrous  tumours  are  formed,  springing  from  the  submucous 
layer,  filled  with  varicose  veins,  and  not  unfrequently  containing  arteries  of 
very  considerable  size,  which  they  have  dragged  down  with  them.  In  many 
instances  there  are  three  or  four  of  these,  well  inside  the  anus,  some  still 
sessile,  others  pedunculated,  and  hanging  by  stalks  of  various  sizes. 

The  mucous  membrane  covering  them  does  not  retain  its  smooth  and 
soft  appearance  for  long.  Very  soon  it  becomes  affected  by  the  continued 
n-ritation ;  sometimes  it  is  roughened  and  covered  with  florid  granulations, 
as  in  capillary  piles  ;  more  often  it  is  thinned  and  ulcerated,  so  that  the 
deeper  tissues,  perhaps  the  veins  themselves,  are  exposed;  here  and  there 
along  the  under  surface  it  grows  thick  and  dense.  In  older  cases,  in  which 
the  piles  protrude  from  the  anus,  it  becomes  changed  beyond  recognition. 
Where  they  only  descend  at  long  intervals  and  return  easdy  of  themselves 
as  at  the  first,  the  surface  may  still  be  bright  and  smooth,  though  deeply 
congested  ;  but  if  they  protrude  frequently  it  is  sure  to  become  inflamed  and 
ulcerated,  or  converted  by  the  continued  friction  into  a  dry,  hard  substance, 
almost  like  leather.  When  in  this  condition  it  is  not  always  easy  to 
distinguish  it  from  skin. 

Piles  that  protrude  are  always  in  danger  of  being  caught  and  held,  so 
that  it  is  difiicult  to  return  them.  The  sphincter  is  in  a  state  of  painful 
spasm  ;  the  neck  of  the  pile  is  tightly  constricted;  congestion  and  strangula- 
tion follow ;  and  unless  it  is  soon  released  the  protruding  part  may  become 
gangrenous.  A  large  inflamed  purple  mass  projects  from  the  anus,  sur- 
rounded by  a  broad  band  of  everted  muscle  and  mucous  membrane.  The 
?kin  all  round  is  inflamed ;  the  surface  of  the  pile  is  greenish-black  in  colour ; 
the  mucous  membrane  sloughs  ;  and  sometimes  the  whole  mass  perishes 
ind  is  cast  off.  Occasionally  a  natural  cure  is  effected  in  this  way ;  much 
Bore  often  part  only  is  lost,  and  the  rest  is  retracted  inside  the  anus. 
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Symptoms. — The  only  direct  symptom  of  sessile  piles  is  hfemorrhage, 
but  this  may  be  so  profuse  and  so  constant,  occurring  on  every  occasion 
when  the  bowels  act  (though  not  only  then),  that  the  patient  becomes  abso- 
lutely blanched.   There  is  no  protrusion  or  pain  unless  the  vascular  patch 

is  near  the  orifice  ;  but  life  itself  may  be 
endangered,  and,  in  most  cases,  the  loss  of 
health  and  strength  is  utterly  out  of  pro- 
portion. 

In  the  pedunculated  form  bleeding  is 
less  constant  and  the  amount  more  vari- 
able. At  first  there  is  merely  a  stain ; 
later  the  blood  may  drip  for  a  few  minutes 
after  every  action  of  the  bowels ;  occasion- 
ally it  is  profuse  and  comes  in  jets  through 
a  small  opening  in  the  wall  of  a  vein,  the 
spasmodic  contraction  of  the  muscles 
making  it  shoot  out  as  if  an  artery  had 
been  divided. 

At  first  the  piles  return  into  the  bowel 
at  once,  either  of  themselves  or  when  the  patient  lies  down,  with  an  immediate 
sense  of  relief.  In  a  little  while,  however,  it  requires  pressure  to  get  them 
back  ;  there  is  a  deep  throbbing  pain,  extending  up  the  back  and  down  the 
thighs ;  the  sphincter  is  in  a  state  of  spasmodic  contraction,  the  rectum  feels 
as  if  it  Avere  distended  to  its  utmost,  and  every  attempt  at  procuring  relief 
only  makes  the  condition  worse  by  the  straining  that  accompanies  it.  Even 
when  they  are  replaced  it  is  some  time  before  the  patient  is  comfortable  again. 
Sometimes,  in  these  cases,  they  become  strangulated  and  slough ;  the 
symptoms  grow  more  and  more  severe  ;  the  parts  around  the  anus  are  acutely 
inflamed,  the  inguinal  glands  enlarge,  there  is  a  very  considerable  degree  of 
fever,  and  then,  after  the  slough  has  separated,  the  inflammation  gradually 
subsides.  Sometimes,  on  the  other  hand,  the  sphincter  loses  its  power  and 
becomes  relaxed ;  the  severity  of  the  symptoms  diminishes,  but  the  piles 
are  constantly  down.  They  descend  on  the  least  exertion,  and  at  the  most 
inconvenient  times  ;  there  is  a  constant  and  most  annoying  discharge  of 
mucus  ;  the  skin  around  the  anus  becomes  sore  and  covered  with  vegetations  ; 
the  mucous  membrane  at  length  becomes  prolapsed  as  well ;  and,  in  cases  of 
long  standing,  there  may  be  total  inability  to  retain  loose  motions,  or  flatus. 

Diagnosis.— External  piles  present  no  difficulty  :  condylomata,  vegeta- 
tions,  cancerous  nodules  and  other  growths  around  the  anus  can  be  dis-  \ 
tinguished  at  once.    Internal  ones,  at  the  first  commencement,  when  there  | 
is  nothing  but  a  varicose  condition  of  the  veins,  may  escape  notice  unless, 
digital  examination  is  carefully  conducted ;  the  soft  loose  folds  of  mucous  j, 
membrane  are  emptied  with  the  least  pressure  and  disappear  ;  but  if  the 
patient  is  directed  to  strain  down,  or  if  the  mucous  membrane  is  gently  | 
everted  after  a  warm  injection,  there  can  be  no  mistake.    Later,  when  they 
protrude,  it  is  sometimes  difficult  to  distinguish  them  from  prolapse  of  the  1 
mucous  membrane,  with  which  they  are  often  associated  ;  in  the  one,  how-  r 
ever,  the  protrusion  is  irregular  in  shape,  and  covered  over  with  bosses;  injn 
the  other  it  is  smooth  and  uniform. 

In  all  cases  of  hajmorrhoids,  external  as  well  as  internal,  it  is  very 
essential  that  a  thorough  examination  should  be  made,  not  only  of  the 
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Fig.  888. — Internal  hsemorrhoids. 
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rectum,  but  also  of  the  neighbouring  organs  ;  otherwise  the  cause  may  be 
overlooked  while  a  symptom  is  being  treated. 

Treatment.  1.  Palliative. — In  the  early  stages  this  may  be  eflicient  of 
itself ;  in  the  later,  and  after  operations,  it  is  no  less  essential  to  prevent 
piles  already  present  becoming  worse  and  others  forming. 

Diet  demands  the  greatest  care.  Meals  should  be  as  sparing  as  consis- 
tent with  health  ;  all  highly  seasoned  d'shes,  and  alcohol,  especially  beer 
and  heavy  wines,  strictly  prohibited,  and  the  allowance  of  meat  limited.  A 
fair  amount  of  exercise  must  be  taken,  but  long  railway  journeys  should  be 
avoided.  The  bowels  must  be  made  to  act  regularly  every  day,  and  the 
motions  kept  as  soft  as  possible.  Confection  of  senna,  Friedrichshalle  water, 
compound  liquorice  powder,  or  other  laxatives  may  be  taken  the  first  thing 
in  the  morning.  After  each  motion  the  rectum  should  l>e  washed  out  with 
cold  water,  or  with  a  weak  astringent,  to  brace  up  the  mucous  membrane 
and  constrict  the  walls  of  the  vessels.  If  the  piles  come  down  they  may  be 
smeared  over  with  an  ointment  of  sulphate  of  iron  or  some  other  mild 
astringent  before  returning  them.  If  they  do  not,  a  similar  preparation,  or 
the  ointment  of  galls  and  opium,  maybe  introduced,  either  as  a  suppository, 
or  with  one  of  the  special  instruments  devised  for  the  purpose.  Bleeding, 
when  it  comes  from  a  capillary  pile,  may  be  checked  in  the  same  way ;  but 
if  it  persists  a  more  efficient  application  is  desirable.  In  all  cases  careful 
enquiry  should  be  made  that  there  is  no  latent  cause  at  work,  especially  co)i- 
nectedwith  the  urinary  organs  in  men,  and  the  uterus  and  ovaries  in  women. 

2.  iiarZjca./.  -  If  the  ha?morrhage  persists  or  is  severe,  even  for  a  short 
time  ;  if  the  piles  are  large  and  fibrous,  so  that  they  form  distinct  and  solid 
tumours,  or  if  they  are  constantly  descending,  or  constantly  giving  rise  to 
pain  and  inflammation,  something  further  is  required. 

Inflamed  and  prolapsed  piles  may  be  returned  and  the  sphincter  dilated, 
operation  being  postponed  until  the  sloughs  have  separated  ;  but  in  most 
cases  there  is  no  reason  why,  if  the  patient  consents,  they  should  not  be 
dealt  with  at  once. 

Operations  should  not  be  performed  during  pregnancy  or  shortly  after 
parturition,  an  exception  being  made  in  the  event  of  hitmorrhage  ;  nor 
should  anything  be  done  if  there  is  a  definite  local  cause,  such  as  displace- 
ment of  the  uterus,  stricture  of  the  rectum,  carcinoma,  enlargement  of  the 
prostate,  or  other  aft'ections  of  the  urinary  organs.  This  must  first  be 
relieved  ;  then,  if  the  piles  persist,  something  may  be  done  for  them  :  other- 
wise healing  is  delayed,  and  rapid  recurrence  is  sure  to  take  place. 

A  very  great  variety  of  operations  have  been  devised  for  internal 
hemorrhoids  ;  some  of  them  have  been  invented  over  and  over  again,  some- 
times with,  sometimes  without,  slight  modifications  ;  but  many  are  only 
used  in  special  cases.  For  all  alike  the  patient  requires  preparation.  The 
large  intestine  must  be  emptied,  and  the  bowels  made  to  act  freely  before 
the  operation.  As  a  rule,  it  is  sufficient  to  give  a  dose  of  castor  oil  tlie' night 
before,  and  an  injection  the  morning  of  the  operation  ;  but  if  the  patient 
has  been  living  freely,  and  the  liver  is  congested,  small  doses  of  calomel  or 
blue  pill,  followed  up  with  some  aperient  mineral  water  in  tlie  morning,  may 
be  given  for  several  days  previously.  An  auivsthetic  is  necessary  in  all  but 
the  most  trivial  cases  (in  which  cocaine  suffices)  and  where  carbohc  acid  is 
injected.  Generally,  it  must  be  given  freely,  as  the  anus  retains  its  sensitive- 
ness longer  than  almost  any  other  part  of  the  body. 
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For  all  but  Whitehead's  operation,  for  which  the  lithotomy  position  is 
preferable,  the  patient  should  lie  upon  the  side,  with  the  back  to  the  light 
and  the  knees  well  drawn  up ;  and  the  table  should  be  of  a  convenient 
height.  The  upper  buttock  is  raised  by  an  assistant,  who  also  prevents  the 
legs  being  straightened  out. 

1.  Dilatation 

Simple  dilatation  may  prove  an  effectual  cure  when  the  piles  are  recent,, 
especially  if  there  is  much  spasm  or  hypertrophy  of  the  sphincter,  such  as  is 
often  combined  with  ulcer  or  fissure  of  the  rectum.  In  other  cases,  in  which 
a  more  serious  measure  is  inadvisable,  it  often  gives  great  relief;  and 
(unless  the  muscles  are  relaxed  already)  it  is  always  a  most  useful  addi- 
tion to  ligature  and  other  operations,  preventing  spasmodic  contraction  after- 
wards. It  should  be  done  with  the  hands  only  ;  no  instrument  is  required. 
The  thumbs  are  inserted  into  the  rectum,  taking  care  to  introduce  them 
sufficiently  far  to  catch  the  whole  of  the  sphincter ;  and  the  anus  gently 
dilated,  first  in  one  direction,  then  in  another,  until  the  contraction  is 
thoroughly  overcome  and  the  muscle  feels  soft  and  pulpy.  The  skin  is  not 
torn,  but  bruising  is  generally  apparent  afterwards.  The  patient  should  be 
kept  in  bed  for  two  or  three  days,  on  light  diet,  and  if  there  is  much  soreness 
about  the  part  a  morphia  suppository  may  be  given  ;  but  care  must  be  taken 
that  the  howels  are  not  confined.  At  the  end  of  that  time  he  may  be  allowed 
to  sit  up,  and  it  will  be  found  that  the  veins  have  relieved  themselves  and  to 
a  great  extent  recovered  their  tone.  It  must  not  be  forgotten,  however,  that, 
if  the  same  causes  are  allowed  to  continue,  and  the  bowels  are  not  carefully 
attended  to,  the  symptoms  are  sure  to  return. 

2.  Injection  of  Carbolic  Acid 

is  of  very  hmited  application.  Its  chief  merit  is  that  it  is  not  necessary  to 
confine  the  patient  to  bed  for  more  than  one  day  ;  but  it  is  very  uncertain ; 
it  may  produce  too  great  an  effect  or  too  little  ;  and  as  it  is  necessary,  if  the 
piles  are  numerous,  to  repeat  it  again  and  again,  the  benefit  is  more  than 
doubtful.  Three  or  four  drops  of  a  strong  solution  of  carbolic  acid  (gr.  x,  ad 
5ij)  are  injected  with  a  hypodermic  needle  right  into  the  centre  of  the  pile, 
taking  care  not  to  allow  any  to  come  in  contact  with  the  surface.  It  swells 
up  immediately  and  must  be  returned  at  once.  There  is  little  pain,  and  in 
many  cases,  as  the  inflammation  subsides,  the  pile  gradually  shrivels  up  and 
disappears.  I  have  tried  it  on  several  occasions,  and  no  doubt  it  is  effectual 
in  the  slighter  cases,  for  a  time  at  least ;  but  it  is  not  a  radical  operation  in 
any  sense  of  the  term. 

3.  Aiyplication  of  Acids 
Sessile  piles,  when  there  is  a  bright  granular  patch  of  mucous  membrane 
which  bleeds  at  the  least  touch,  can  be  cured  in  this  way  ;  for  all  other  forms 
it  is  useless.  Nitric  acid  or  the  acid  nitrate  of  mercury  is  generally  used ; 
but  chromic  acid  and  strong  carbolic  acid  have  been  recommended.  The 
patient  must  be  anjesthetised  ;  the  sphincter  stretched  and  the  patch  well 
exposed  with  a  speculum.  The  surface  is  then  dried  with  cotton-wool,  and 
the  acid  painted  over  it  with  a  glass  brush,  takin  g  care  that  none  comes  m 
contact  with  the  skin  or  the  margin  of  the  anus.  Any  excess  should  be 
mopped  up  at  once.    A  morphia  suppository  is  introduced  afterwards  to 
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prevent  pain  and  spasm,  and  the  specuhun  withdrawn.  A  superficial  slougli 
usually  comes  away  in  the  course  of  a  few  days  without  being  noticed,  and 
the  granulating  surface  left  contracts  and  obliterates  the  deeper  part  of  the 
vessels. 

4.  The  Actual  Gcmtcry 
This  may  be  used  in  two  ways.  In  one  the  pile  is  drawn  down,  seized 
with  a  clamp  (the  surface  of  which  is  faced  with  ivory  or  some  other  non- 
conducting substance),  and  tightly  compressed.  The  projecting  portion  is 
then  cut  off ;  the  clamp  unscrewed,  and  each  point  as  it  bleeds  touched  with 
the  cautery  at  a  dull  red  heat.    As  soon  as  the  whole  surface  is  seared  the 


Fig.  389. — Clamp  with  parallel  bladfs  for  use  with  the  cautery. 

clamp  is  removed  and  the  process  repeated  upon  another.  This  has  been 
strongly  recommended,  but  it  is  more  liable  to  secondary  hipmorrhage  than  a 
ligature  properly  applied  ;  and  it  is  not  easy  to  control  the  extent  of  mucous 
membrane  that  is  destroyed.  The  cicatrices  left  by  burns  are  notoriously 
prone  to  contract  and  become  rough  and  irregular  afterwards.  In  the  inter- 
mediate form  of  pile  it  certainly  should  not  be  used,  as^  the  actual  cautery 
apphed  to  the  skin  is  excessively  painful. 

In  the  other  method  a  pointed  iron  or  platinum  cautery  (Paquelin's  is  tlie 
most  convenient),  at  a  white  heat,  is  thrust  quickly  into  the  centre  of  a  pile, 
allowed  to  remain  a  second  or  two  and  then  withdrawn.  There  is  no 
hfemorrhage  and  very  little  inflammation.  This  method  is  scarcely  appli- 
cable to  piles  of  any  size,  but  where  one  or  two  small  outlying  ones  are  left 
after  ligature,  and  it  is  not  considered  advisable  to  take  up  any  more  mucous- 
membrane,  it  answers  very  well. 

5.  Cruslb'uuj 

In  this  the  base  of  the  pile  is  seized  in  a  clamp,  the  edges  of  which  are 
bevelled  to  prevent  cutting  through,  and  crushed  by  means  of  a  screw.  The 
anus  must  be  dilated  first ;  the  pile  drawn  down,  and  the  instrument  applied 


Fig.  390.— Screw  clamp  for  crushing  piles. 

SO  as  to  avoid  injuring  the  skin.  Tlie  projecting  part  is  cut  off,  and  the  clamp 
unscrewed,  after  keeping  up  the  pressure  for  at  least  two  minutes.  For  small 
detached  piles  there  is  no  doubt  this  method  is  very  valuable.   If  the  pressure 
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is  maintained  for  a  sufBcient  time  there  is  little  risk  of  haemorrhage  :  the 
wounds  heal  more  quickly  than  after  ligature  ;  and  in  most  cases  the  pain, 
when  the  bowels  act  for  the  first  time,  is  less  ;  but,  especially  in  the  case  of 
broad-based  vascular  piles,  care  is  required  to  prevent  the  mucous  membrane 
being  too  much  involved. 

6.  Ligature 

For  all  ordinary  cases  ligature  is  safe  and  effectual ;  it  may  be  applied  to 
every  form  of  pedunculated  pile,  though,  as  already  mentioned,  one  or  two 
varieties  are  capable  of  being  treated  at  least  as  well  in  other  ways. 

The  sphincter  is  dilated  ;  the  most  prominent  pile  seized  and  drawn 
down  with  vulsellum  forceps,  and  an  incision  made  three-quarters  around  its 
base  with  a  pair  of  sharp  spring  scissors.  The  portion  left  is  the  mucous 
membrane  that  comes  down  from  the  bowel  on  to  its  upper  surface  ;  if  there 
are  any  large  vessels,  especially  arteries,  in  the  pile,  when  it  is  drawn  down 
in  this  way,  they  lie  close  beneath  this.  The  cut,  therefore,  runs  along  the 
white  line  between  the  skin  and  the  mucous  membrane,  or  just  above  this, 
and  up  each  side  of  the  base,  parallel  to  the  bowel.  A  well-waxed  piece  of 
whipcord  is  now  placed  at  the  bottom  of  this  groove,  and  tied  high  up  as 
tightly  as  possible.  The  first  knot  should  be  a  double  one,  to  prevent 
slipping. 

Two,  or  perhaps  three,  sets  of  piles  may  require  tying  in  this  way.  If 
they  are  very  large  the  strangulated  part  may  be  cut  of,  but  care  must  be 
taken  to  leave  enough  to  prevent  the  ligature  slipping.  Any  external  or 
intermediate  piles  left  should  be  dealt  with  at  the  same  time,  or  they  are 
very  liable  to  swell  up  and  become  inflamed.  Finally,  a  morphia  suppository 
is  introduced  to  prevent  straining,  and  a  T  bandage  with  a  firm  pad  placed 
over  the  anus.  The  patient  should  be  kept  in  bed  for  at  least  a  week,  on 
light  diet,  and  the  bowels  prevented  from  acting  for  four  or  five  days; 
at  the  end  of  that  time,  if  they  do  not  move  of  themselves,  a  full  dose  of 
castor  oil  may  be  given,  or  a  compound  colocynth  pill,  followed  next  morn- 
ing by  an  aperient  draught.  Tile  first  action  of  the  bowels  is  always  painful, 
and  it  is  essential  to  avoid  straining.  The  ligatures  usually  separate  and 
come  away  about  the  fifth  day,  leaving  comparatively  small  granulating 
surfaces. 

If  all  goes  well,  the  patient  may  be  allowed  to  lie  upon  a  sofa  at  the  end 
of  a  week  or  ten  days.  The  anus,  should  be  sponged  with  warm  water  and 
some  mild  antiseptic  every  night  and  morning;  or,  as  soon  as  the  patient 
can  sit  up,  a  warm  hip-bath  may  be  taken  once  a  day.  If  there  is  much 
inflammation  about  the  part,  a  pad  wet  with  lead  lotion  may  be  kept  upon 
it ;  or,  if  this  fails,  hot  fomentations  may  be  tried.  The  wounds  generally 
heal  readily,  but  the  recumbent  position  is  essential.  A  mild  astringent 
ointment  may  sometimes  be  introduced  into  the  rectum  with  advantage  after 
the  hgatures  have  separated. 

7.  Excision  {Whitehead's  Operation) 

The  anus  is  dilated  ;  an  incision  is  made  through  the  mucous  membrane 
just  inside  the  orifice  all  the  way  round  ;  the  sphincter  is  exposed;  and  the 
mucous  membrane,  with  the  attached  hemorrhoids,  is  stripped  from  the 
muscles  beneath,  until  the  whole  pile-bearing  area  is  detached  and  can  be 
brought  outside.    This  dissection  (except  above  and  below)  may  be  readily 
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managed  with  the  closed  scissors,  without  any  serious  hsemorrhage.  The 
upper  part  should,  of  course,  he  left  to  the  last.  As  soon  as  this  is  thoroughly 
separated,  the  lower  end  of  the  projecting  tube,  with  the  htemorrhoids 
attached  to  it,  is  cut  off  transversely  bit  by  bit  (the  arteries  being  tied  or 
twisted  as  they  are  divided),  and  fastened  with  sutures  accurately  to  the 
divided  edge  just  inside  the  anus.  Union  ought  to  take  place  l)y  the  first 
intention. 

Where  there  is  a  ring  of  veins  forming  a  varicose  plexus  all  round  the 
inner  margin  of  the  anus,  this  method  is  most  effectual,  and  it  possesses  the 
merit  of  being  thorough.  It  is  not  probable,  however,  that  the  percentage 
of  relapses  after  ligature,  if  the  operation  is  properly  performed,  is  very  much 
higher ;  the  cicatrisation  that  follows  tends,  in  a  marked  degree,  to  constrict 
the  rest  of  the  blood-vessels  and  support  the  mucous  membrane  ;  and  there 
is  no  comparison  as  to  the  relative  facility  of  the  two  proceedings.  White- 
head's may  secure  union  by  the  first  intention  ;  but,  if  this  fails,  and  the 
mucous  membrane  retracts,  a  granulating  sore  is  left,  extending  all  round  the 
bowel,  and  this  is  not  unlikely  to  leave  some  constriction  behind  it,  though 
it  is  only  fair  to  say  this  has  never  occurred  in  Wliitehead's  practice. 

Comijlications  after  Operation 

Retention  of  urine  is  exceedingly  common.  In  a  few  instances  it  can  be 
relieved  by  loosening  the  bandage  and  applying  warm  fomentations  to  the 
pubic  region  ;  but  as  a  rule  it  requires  a  catheter,  and  sometimes  this  con- 
tinues necessary  for  ten  days  or  a  fortnight. 

Recurrent  or  secondary  haunorrhage  may  be  very  serious.  A  little  oozing 
is  not  uncommon  a  few  hours  after  the  operation,  and  again  when  the 
ligatures  separate  ;  but  sometimes  a  large  vessel  gives  way,  or  the  tissues 
are  so  soft  and  vascular  that  blood  seems  to  pour  out  from  the  whole  surface. 
There  may  be  no  external  sign  for  a  long  time  ;  the  patient  complains  of 
feeling  faint  and  of  a  desire  to  go  to  the  closet  ;  there  is  a  moment's  strain- 
ing, and  an  immense  quantity  of  blood-clot  is  suddenly  poured  out.  Slight 
hfemorrhage  may  be  checked  by  placing  small  lumps  of  ice  in  the  rectum, 
or  by  washing  it  out  with  ice-cold  water.  If,  however,  there  is  any  consider- 
able loss,  the  patient  must  be  placed  under  an  an;esthetic,  and  the  bowel 
thoroughly  explored,  the  mucous  membrane  being  pulled  down  bit  by  bit 
through  the  dilated  anus.  Sometimes  the  bleeding  point  can  be  seized  with 
pressure-forceps,  or  it  is  possible  to  apply  a  ligature  ;  in  many  cases,  how- 
ever, either  it  cannot  be  found  or  the  tissues  are  too  soft  to  hold,  and  the 
only  means  of  arresting  the  haemorrhage  is  to  plug  the  rectum.  This  is  best 
done  with  a  tampon,  similar  to  that  used  after  hthotomy,  only  much  larger. 
There  is  a  central  tube  through  which  flatus  and  liquid  fffices  can  escape, 
and  around  this  a  very  soft  distensible  rubber  bag,  which  can  be  dilated  to 
almost  any  extent  by  injecting  air  or  water.  If  this  is  not  at  hand,  a  conical 
sponge,  with  a  double  ligature  passed  through  the  apex,  may  be  used,  as 
Alhngham  suggests.  The  point  of  the  cone  is"  thrust  at  least  five  inches  up 
the  bowel,  leaving  the  ends  of  the  ligature  hanging  out ;  the  whole  of  the 
space  beneatli  is  plugged  with  cotton-wool  powdered  over  with  aluni  or 
sulphate  of  iron,  and  then  the  apex  of  the  sponge  is  pulled  down  by  the  liga- 
ture, while  the  cotton-wool  at  the  same  time  is  thrust  upwards  with  the  fingers, 
so  as  to  spread  the  intervening  substance  out  and  press  against  the  walls. 
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Contraction  at  the  orifice  may  be  caused  by  removing  external  haemor- 
rhoids  too  freely ;  and  sometimes  the  same  thing  occurs  an  inch  or  two 
inside  the  anus.  For  this  reason  it  is  always  advisable  to  examine  the  bowel 
with  the  finger  during  the  process  of  cicatrisation.  It  is  said  to  be  most 
common  after  the  application  of  the  cautery. 

The  opposite  condition — loss  of  tone  in  the  external  sphincter — is  not 
uncommon  in  cases  of  long  standing.  Usually  it  recovers  of  itself;  but  it 
may  be  assisted  by  washing  out  the  bowel  with  cold  water  after  each 
motion. 

If  there  is  much  suppuration,  or  if  the  patient  is  allowed  to  get  about  too 
soon,  fissure,  fistula,'  or  troublesome  ulceration  may  follow.  Occasionally 
there  is  a  certain  amount  of  tenderness  about  the  inguinal  glaiids. 

Pyfemia  and  tetanus  are  occasional  causes  of  death.  The  former  may  be 
due  to  the  objectionable  plan  of  transfixing  the  base  of  a  pile  so  as  to  tie  it 
in  two  halves.  The  latter  is  said  to  have  been  caused  by  the  ligature 
involving  a  nerve  at  the  orifice. 

Prolapse  of  the  Anus  and  Rectum 

Protrusion  of  the  mucous  membrane  only  is  known  as  prolapse  of  the 
anus.  In  prolapse  of  the  rectum  all  the  coats  of  the  bowel  are  involved, 
mucous,  muscular,  and,  when  it  is  of  any  size,  peritoneal  as  well,  the  recto- 
vesical or  rectovaginal  fold  being  dragged  down  until  it  forms  a  hernial  sac  ; 
the  one,  however,  is  merely  an  exaggeration  of  the  other.  The  mucous 
membrane  is  always  everted  to  a  certain  extent  during  the  act  of  defascation, 
returning  as  soon  as  the  pressure  is  removed  ;  if  an  unusually  large  amount 
is  protruded,  it  is  caught  and  held  by  the  sphincter,  the  submucous  tissue 
stretching  so  that  one  layer  glides  upon  the  other.  When  this  occurs 
repeatedly,  and  the  sphincter  and  levator  ani  are  too  weak  to  prevent  it,  the 
muscular  coat  is  at  length  dragged  down  as  well,  and  the  prolapse  becomes 
complete. 

Prolapse  of  the  anus  only  is  never  of  great  size  :  there  is  merely  a  ring 
of  mucous  membrane  surrounding  the  anus,  and  directly  continuous  with 
that  covermg  the  sphincter.  If  it  is  recent,  it  retains  its  normal  colour  and 
bright  appearance  ;  but  it  may  be  dark  and  congested,  even  purple  or  black, 
and  sloughing.  In  old  cases  it  becomes  dry,  and  the  surface  rough  and 
granular  from  friction. 

Prolapse  of  the  rectum,  on  the  other  hand,  may  protrude  five  or  six 
inches,  forming  a  great  cylindrical  mass,  wide  at  the  base  and  tapering  more 
or  less  abruptly  towards  the  orifice.  Congestion  and  sloughing  sometimes 
occur,  but,  owing  to  the  sphincter  soon  losing  its  power,  they  are  not  common. 
On  the  other  hand,  the  mucous  membrane,  especially  near  the  base,  is  very 
liable  to  become  hard  and  dry,  like  leather,  from  the  constant  exposure  and 
friction.  The  hernial  sac,  when  it  is  present,  always  lies  in  front ;  in  old 
cases  it  attains  a  considerable  size,  and  alters  the  axis  of  the  bowel  so  that 
the  orifice  looks  backwards  towards  the  sacrum,  instead  of  vertically  down- 
wards or  a  little  forwards. 

Causes. — The  immediate  cause  is  persistent  straining,  whether  this  is 
occasioned  by  diarrhea,  by  haemorrhoids  or  polypi,  or  by  affections  of  other 
organs,  phimosis,  vesical  calculus,  stricture  of  the  urethra  or  enlargement  of 
the  prostate.    The  natural  eversion  grows  more  marked,  until  at  length  it 
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becomes  a  prolapse  ;  but  this  does  not  take  place  until  the  muscles  that 
support  the  mucous  membrane  are  exhausted  and  the  tissue  stretched.  In 
children  prolapse  is  exceedingly  common  ;  the  sacrum  is  straighter  in  them 
than  it  is  in  adults,  their  tissues  are  weaker 
and  more  delicate  ;  and  probably  the  way 
they  are  left  to  strain  at  stool  for  an  inde- 
finite time  is  of  considerable  help.  Summer 
diarrhoea,  from  its  weakening  effect,  and  from 
the  constant  straining,  is  the  most  common 
cause  of  all. 

Prolapse  of  the  rectum  rarely  occurs  until 
the  sphincter  and  levator  ani  have  lost  their 
power,  whether  this  arises  from  neglect,  the  \, 
muscles  having  at  length  become  over- 
stretched, or  from  other  causes,  debility, 
prolonged  residence  in  hot  climates,  or,  in 
women,  loosening  of  all  the  parts  around 
the  perinaeum,  consequent  on  repeated  preg-  Fio.  391.— Prolapsus  recti, 
nancies.  In  some  cases  the  weakness  ap- 
pears to  be  congenital,  for  prolapse  of  the  rectum  may  occur  in  young  adult 
hfe  without  any  definite  cause.  In  the  worst  form  the  anus  becomes  so  wide 
and  loose  that  the  hand  can  be  introduced  into  it  with  ease  ;  no  trace  of  a 
sphincter  is  left ;  and  the  bowel  descends  every  time  the  patient  coughs  and 
strains. 

Symptoms. — These  depend  more  upon  the  condition  of  the  sphincter 
and  the  tightness  of  the  constriction  than  upon  the  amount  of  bowel  that 
descends.    In  chronic  cases,  in  which  the  prolapse  is  the  result  of  muscular 
weakness,  and  is  constantly  coming  down,  there  may  be  extreme  inconveni- 
Jnce  and  discomfort,  hxit  there  is  no  constitutional  disturbance.    The  parts 
ire  constantly  moist  with  an  offensive  discharge  :  bleeding  is  not  uncommon 
Tom  the  irritation  of  the  mucous  membrane  ;  the  skin  around  is  excoriated 
md  grows  out  into  loose  pendulous  folds,  radiating  from  the  anus  ;  sitting 
lown  or  walking  is  attended  with  pain,  and  the  patient's  health  and  strength 
ire  seriously  impaired,  but  there  is  little  or  no  fever.    When,  however,  the 
)rolapse  is  tightly  nipped,  the  symptoms  are  much  more  striking,  especially 
f  the  whole  wall  of  the  bowel  comes  down.    There  is  a  hot  burning  pain 
.bout  the  anus  ;  it  feels  as  if  there  was  a  foreign  body  inside  ;  the  mucous 
nembrane  is  swollen  and  livid";  ulceration  and  even  sloughing  may  occur  ; 
he  discharge  is  intensely  fa3tid  ;  the  parts  around  are  hot,  oedematous  and 
wollen,  and  violent  throbbing  pain  and  high  fever  may  set  in.  Actual 
angrene  from  the  tightness  of  the  constriction  is  unusual,  but  a  consider- 
ble  extent  of  mucous  membrane  may  slough,  and  leave  a  dense  and 
nyielding  stricture. 

The  diagnosis  is  not  difficult.  It  may  be  confused  with  lux'morrhoids 
r  polypus,  but  the  shape  is  distinctive.  Not  unfrequently  they  are  present 
3  well,  and  cause  the  prolapse  by  dragging  the  mucous  membrane,  and  then 
le  muscular  coat,  down  with  them.  Intussusception  of  the  rectum  may 
3  distinguished  by  the  deep  sulcus  that  surrounds  the  protrusion  ;  in  true 
colapse  the  finger  cannot  be  passed  into  the  anus  by  the  side  for  more  than 
■>  inch  ;  there  is  no  break  between  the  mucous  surface  and  that  of  the 
)hincter. 
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Treatment.  Prolapse  of  the  anus. — The  cause  must  be  removed  at  once, 
whether  it  is  diarrhoea,  phimosis,  calculus,  oxyurides,  or  anything  else  that 
induces  straining.  The  protrusion  itself  should  be  washed  mth  cold  water  or 
with  a  mild  astringent  lotion  (ferri  sulph.  gr.  ij  ad  ^  j ),  and  returned  with  gentle 
pressure  ;  in  very  bad  cases  it  may  be  necessary  to  give  an  anfesthetic  and 
slowly  empty  the  blood-vessels  of  the  part ;  and  then  the  nates  must  be  drawn 
together  with  a  broad  piece  of  strapping  passing  from  one  to  the  other. 
Afterwards  the  patient  must  not  be  allowed  to  sit  and  strain  at  stool :  the 
motions  must  be  passed  in  the  recumbeirt  position,  and  during  the  act  of 
defascation  the  orifice  of  the  anus  must  b^  kept  tense  by  one  buttock  being 
drawn  away  from  the  other.  Tonics,  good  feeding,  and  cod-liver  oil  are 
generally  requisite  as  well,  for  the  children  in  whom  this  occurs  are  nearly 
always  either  weakly  and  delicate  or  pulled  down  by  severe  illness. 

If  this  fails  nitric  acid  may  be  tried  :  an  anaasthetic  must  be  given,  the 
protrusion  dried,  and  brushed  over  with  strong  acid,  care  being  taken  that 
none  comes  in  contact  with  the  skin.  Then  the  part  must  be  returned,  a 
small  plug  of  cotton-wool  being  left  in  the  rectum,  and  a  large  pad  placed 
over  the  anus  and  held  firmly  in  position  with  strapping.  The  bowels  must 
be  kept  confined  for  four  or  five  days,  the  patient  being  m  bed,  and  when 
they  are  allowed  to  act,  every  precaution  must  be  taken  to  keep  the  motions 
soft  and  to  prevent  the  sphincter  yielding  again. 

If  haemorrhoids  are  present  they  should  be  removed  ;  and  sometimes  the 
constriction  of  the  mucous  membrane  and  the  organisation  of  the  lymph 
effused  effect  a  cure.  Should  however  the  whole  of  the  prolapse  be  covered 
with  a  network  of  varicose  veins,  as  it  often  is,  it  is  better  to  perform 
Wheelhouse's  operation  at  once — excise  the  affected  part,  and  suture  the 
lower  end  of  the  tube  of  mucous  membrane  to  the  anal  orifice. 

Prolapse  of  the  rectum. — This  is  much  more  serious,  not  only  from  the 
local  condition,  the  enormous  dilatation  of  the  lower  part  of  the  bowel  and 
of  the  anal  orifice,  but  from  the  state  of  health  of  the  patient.  Many  of 
these  cases  occur  in  women  past  middle  life,  who  have  had  large  famihes, 
and  who  are  suffering  from  obesity  and  fatty  degeneration  of  the  heart,  or 
chronic  bronchitis  ;  and  for  such  only  palliative  treatment  is  available.  An 
abdominal  belt,  with  a  rubber  pad  made  to  fit  over,  but  not  in  the  orifice,  is 
the  most  useful,  and,  if  careful  attention  is  paid  to  the  condition  of  the 
bowels,  is  usually  sufficient,  as  these  patients  are,  for  other  reasons,  seldom  : 
able  to  undertake  much  exertion. 

In  younger  subjects  excision  or  cauterisation  may  be  advised.  The 
patient  is  placed  under  an  anaesthetic,  in  the  lithotomy  position,  and  the 
prolapse  pulled  down  and  held  with  vulsellum-forceps,  or  with  a  ligature 
passed  through  the  apex.    Then  either  triangular  portions  of  the  mucous 
membrane  (the  base  of  the  triangle  being  within  half-an-inch  of  the  sphincter), 
are  dissected  up  and  removed,  the  edges  being  brought  together  with  sutures 
afterwards,  or  four  or  six  longitudinal  stripes  drawn  with  the  cautery  from 
base  to  apex,  avoiding  the  large  veins  that  lie  upon  the  surface.  AUingham 
recommends,  in  addition,  that  the  sphincter  should  be  divided  on  both  sides 
"with  the  hot  iron,  so  as  to  ensure  contraction  of  the  orifice.    Of  these  two 
methods  the  cautery  is  to  be  preferred,  partly  from  the  risk  of  haemorrhage  j.; 
not  being  so  great,  but  mainly  because  the  cicatrices  left  are  so  firm  and  jj 
rigid.    The  contraction  not  only  narrows  the  bowel,  but,  to  a  certain  extent,  (j 
shortens  it  as  well,  protecting  it  from  further  descent ;  while  the  sphincter,  | 
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having  a  better  and  a  firmer  base  to  act  from,  not  unfrequently  re.t^ains  some 
of  its  former  power. 

After  tlie  operation  a  small  plug  of  oiled  lint  is  inserted  ;  the  bowels  are 
confined  for  a  day  or  two,  and  then  kept  gently  relaxed.  The  patient  is  not 
allowed  to  get  up  until  the  wounds  are  thoroughly  healed  ;  and  for  some 
time  after  that  it  is  advisable  that  all  motions  should  be  passed  in  the 
recumbent  position. 

In  slight  cases  this  generally  succeeds,  and  if  sufficient  care  is  taken, 
there  is  no  relapse.    Unhappily  the  same  causes  usually  continue  at  work  : 
the  constricted  extremity  of  the  gut  gradually  yields  ;  and  at  length  the  pro- 
lapse returns.    Under  these  circumstances  the  only  hope  of  permanent  cure 
lies  in  shortening  the  rectum.    The  patient  is  prepared  in  the  same  way, 
two  ligatures  are  passed  through  the  apex  of  the  protrusion,  not  only  to 
make  the  bowel  tense  and  hold  it  in  any  required  position,  hut  to  prevent 
retraction  when  the  tube  is  divided  and  the  weight  of  the  part  taken  off. 
A  transverse  incision  is  made  through  the  anterior  layer  of  the  prolapsed 
mass  half-an-inch  below  the  skin  line,  until,  if  there  is  any  peritoneum 
present,  its  outer  surface  is  exposed.    If  it  is  not  very  extensive  the  hernial 
sac  is  detached  from  its  surroundings  and  pushed  upwards  out  of  the 
way,  to  avoid  opening  the  peritoneum  ;  if  it  is  too  large  the  opposing 
surfaces  are  carefully  sutured  together  before  anything  further  is  done.  As 
soon  as  this  is  secure  the  inner  tube  is  opened  by  a  transverse  incision 
corresponding  in  length  to  the  size  of  the  peritoneal  pouch,  and  the  cut 
edges  of  the  muscular  and  mucous  coats  of  the  two  tubes  accurately  fastened 
with  a  double  row  of  sutures.    The  posterior  half  of  the  circumference  is 
then  divided,  and  sutured  in  the  same  manner,  and  the  whole  prolapsed 
portion  detached.    The  vessels,  which  are  often  numerous  and  of  consider- 
able size,  lie  for  the  most  part  in  the  posterior  half. 

A  similar  operation  has  been  performed  in  intussusception  when  the 
invaginated  part  protrudes  from  the  anus. 


Polypus  op  the  Rectum 

The  term  polypus  is  used  in  a  general  way  for  almost  any  outgrowth  from 
the  mucous  membrane  that  projects  into  the  cavity  of  the  bowel.  It  should  be 
pedunculated,  but  it  may  be  sessile,  provided  the  base  is  relatively  small  ; 
and  it  may  either  be  a  new  growth  altogether— adenoma  or  fibroma— or  a 
mere  overgrowth  of  the  normal  tissue  of  the  part.  Generally  polypi  are 
single,  growing  within  a  short  distance  of  the  anus,  from  the  dorsal  surface 
of  the  bowel ;  but  sometimes  there  are  two  or  three,  and  in  a  few  instances 
there  have  been  hundreds.  As  a  rule,  their  size  is  not  great  ;  the  fibrous 
ones  are  seldom  larger  than  a  walnut,  and  adenomata  in  most  instances  are 
not  so  large  ;  but  when  there  are  two  or  three  together,  they  have  been  known 
to  block  up  the  interior,  and  give  rise  to  symptoms  of  obstruction.^ 

The  soft  or  glandular  polypus  is  most  frequent  in  children.  It  is  generally 
about  the  size  of  a  raspberry,  bright  red  in  colour,  smooth  or  slightly  granular 
on  the  surface,  and  bleeds  at  the  least  touch.  It  is  composed  mamly  of 
tubules  hned  with  columnar  epithelium,  like  Lieberkuhn's  follicles,  held  to- 
gether with  a  Httle  delicate  connective  tissue,  and  dilated  m  places  mto  cysts  ; 
sometimes  there  is  a  little  more  fibrous  tissue,  and  occasionally  a  few  unstriped 
muscular  fibres.    At  first  they  are  sessile,  but  as  they  rarely  give  rise  to 
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symptoms  until  they  protrude  from  the  anus,  a  long  and  slender  pedicle  is 
generally  present  by  the  time  the  diagnosis  is  made. 

Fibrous  polypi,  on  the  other  hand,  are  rare  except  in  adults.  They  spring 
apparently  from  the  submucous  layer,  and  are  composed  of  fibrous  tissue, 
which  may  be  so  hard  as  to  creak  when  divided  with  a  knife.  It  has  been 
suggested  that  they  are  really  adenoid  polypi,  which  in  course  of  time  have 
become  hardened  and  condensed  by  constant  irritation.  Occasionally  it  is 
almost  impossible  to  distinguish  them  from  internal  hfemorrhoids. 

Besides  these,  polypoid  outgrowths  of  mucous  membrane,  hypertrophied 
from  persistent  irritation,  are  often  present  in  cases  of  fissure  just  inside  the 
anus. 

Symptoms. — These  are  not  definite  until  the  pedicle  is  long  enough  to 
be  grasped  by  the  bowel.  In  children  bleeding  from  the  anus  is  often  the 
first  thing  noticed,  and  in  the  absence  of  injury  may  be  regarded  as  almost 
conclusive.  Sometimes  the  growth  is  extruded  during  defsBcation,  and  is 
caught  by  the  sphincter,  giving  rise  to  pain  and  spasm  ;  and  it  may  even 
slough  off,  and  undergo  spontaneous  cure.  In  adults  haemorrhage  is  not  so 
conspicuous,  but  there  is  usually  a  considei'able  discharge  of  mucus,  like  thin 
starch  or  white  of  egg,  not  only  with  the  motions,  but  in  the  intervals.  If 
the  polypus  comes  down,  the  pain  and  irritation  may  be  very  severe,  and  it 
may  drag  the  bowel  down  with  it  so  as  to  cause  prolapse,  or,  if  it  is  situated 
higher  up,  intussusception. 

A  protruding  polypus  can  be  recognised  at  once  by  its  appearance.  If  it 
is  not  visible  at  first,  an  injection  may  be  given,  and  the  part  examined  im- 
mediately after.  When  the  finger  is  introduced  it  is  advisable  to  pass  it  up 
to  its  full  length  at  once,  and  search  the  mucous  membrane  as  it  is  withdrawn  ; 
otherwise,  a  polypus  with  a  slender  pedicle  may  be  pushed  up  in  front  of  it 
and  missed. 

Treatment. — Polypi  may  be  removed  by  torsion  or  ligature.  The  former 
answers  very  well  in  children,  and,  if  the  pedicle  is  really  twisted  off,  is  not 
followed  by  haemorrhage  ;  the  latter  is  better  if  the  pedicle  is  of  any  size,  and 
for  fibrous  growths.  An  an^stlietic  is  advisable,  and  advantage  should  be 
taken  of  the  opportunity  to  make  sure  that  only  one  is  present.  If  a  ligature 
is  used,  the  same  precautions  should  be  adopted  as  after  operations  on 
hfemorrhoids,  for  fear  of  ulceration. 

Pruritus 

Many  affections  of  the  anus  and  lower  part  of  the  rectum  are  attended  by 
a  sense  of  itching,  which  may  become  so  intolerable  as  to  render  the  patient's 
life  utterly  wretched.  It  usually  begins  at  night,  as  the  body  is  getting  warm 
in  bed,  and  it  may  entirely  prevent  sleep  ;  in  the  worst  cases  it  lasts  more  or 
less  all  day,  and  the  least  friction  brings  it  on.  Scratching  always  makes  it 
tenfold  worse. 

The  skin  around  the  anus  in  an  old  case  is  thickened,  hardened,  excoriated 
and  often  eczematous  from  the  constant  irritation.  Sometimes  nothing  else 
can  be  found  ;  the  original  cause  may  have  disappeared,  the  complaint  being 
kept  up  afterwards  by  this  alone  ;  more  often  there  is  some  affection  of  the  rec- 
tum— hemorrhoids,  prolapse,  stricture,  or  merely  a  profuse  mucous  secretion 
that  keeps  the  part  continually  moist.  Venous  congestion  is  the  exciting 
cause  in  most  cases  ;  it  is  very  common  in  connection  with  gout ;  many  people  i 
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only  suffer  from  it  when  the  hver  is  congested  or  the  bowels  constipated  ;  in 
others  an  attack  is  always  brought  on  by  certain  articles  of  diet,  especially 
alcohol  and  highly  seasoned  food  ;  in  women  it  may  be  due  to  uterine  causes, 
and  in  a  few  cases  it  seems  to  be  associated  with  mental  worry.  Occasionally 
it  is  impossible  to  find  a  reason,  and  sometimes  probably  it  is  a  pure  neurosis, 
occurring  whenever  the  patient  is  out  of  health  ;  as  a  rule,  however,  some 
definite  exciting  cause  can  be  found  if  the  case  is  watched. 

The  first  thing  is  to  remove  every  local  affection  that  can  act  as  a  cause, 
and  in  recent  cases  this  is  usually  sufficient.  If,  however,  the  complaint  has 
lasted  any  time  and  the  skin  is  altered  in  texture,  it  may  be  very  obstinate. 
The  bowels  must  be  made  to  act  regularly ;  the  diet  must  be  restricted, 
especially  in  the  direction  of  beer  and  spirits  ;  small  doses  of  calomel  or  of 
podophyllin  given  from  time  to  time,  and  if  there  is  any  suspicion  of  gout, 
lithia  or  potash,  with  sufficient  fluid.  A  fair  amount  of  exercise  should  be 
taken,  and  the  part  should  be  sponged  well  night  and  morning,  and  after 
each  action  of  the  bowels.  A  lotion  of  milk  and  acetate  of  lead  may  be  used 
afterwards,  or  the  glycerole  of  starch  and  borax.  Cocaine  always  gives 
temporary  relief,  and  is  especially  useful  at  night,  securing  some  chance  of 
sleep.  If  the  skin  is  reddened  and  excoriated  from  constant  scratching,  mild 
astringent  ointments  are  sometimes  beneficial.  In  other  cases,  in  which  it  is 
thick  and  hard,  a  strong  solution  of  nitrate  of  silver  or  of  acetic  acid  may  be 
applied  to  the  surface,  taking  care  that  none  comes  into  contact  with  the  anal 
margin.  The  patient  must  be  kept  in  the  recumbent  position  until  the  epi- 
dermis is  restored  again. 

Dilatation  of  the  sphincter  succeeds  sometimes  after  everything  else  has 
failed,  especially  if  the  spasm  is  severe.  AUingham  mentions  that  in  one 
instance  relief  was  obtained  by  the  patient  wearing  a  bone  plug  in  the  anus 
at  night. 

Proctitis 

Catarrlial  inflammation  of  the  mucous  membrane  may  arise  from  various 
causes  :  gonorrhoeal  infection,  especially  in  women ;  syphilis  during  the 
secondary  stage  ;  abuse  of  purgatives  ;  gout ;  errors  in  diet,  &c.  Except 
when  it  is  due  to  the  first  of  these,  it  is  rarely  severe  ;  there  is  a  sense  of  heat 
and  weight  in  the  perinteum,  with  a  constant  desire  to  deftecate.  The  sphincter 
is  in  a  state  of  painful  spasm  ;  the  anus  is  hot  and  tender  ;  the  amount  of 
mucus  is  increased  ;  and  this  escaping  externally  leads  to  excoriation  and 
perhaps  superficial  ulceration.  As  a  rule  the  symptoms  subside  as  the  cause 
is  removed  ;  sometimes  however  they  become  chronic  ;  and  occasionally,  when 
severe  painful  catarrhal  ulcers  develop,  require  special  treatment. 

Ulceration  of  the  rectum  is  much  more  serious,  not  only  for  itself,  but  from 
the  way  in  which  it  leads  to  stricture  and  fistula.  In  some  cases  it  is  the 
result  of  injury,  the  introduction  of  foreign  bodies,  the  use  of  enema-tubes  or 
the  passage  of  hard  scybalous  masses,  especially  as  the  circulation  is  often 
sluggish  and  the  tissues  badly  nourished  from  the  presence  of  varicose  veins. 
In  others  it  arises  directly  from  thrombosis  aiid  inflammation  of  the  veins  ; 
or  from  dysentery  involving  the  rectum  as  well  as  colon.  When  this  occurs 
the  ulcers  it  leaves  are  of  a  peculiarly  irregular  character  :  they  spread  in  all 
directions,  forming  little  islands  which,  as  cicatrisation  takes  place,  stand 
out  as  hard  warty  excrescences  ;  or  they  undermine  the  mucous  membrane, 
so  that  it  leaves  rigid  cords  passing  across  the  interior  from  one  part  to 
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another  ;  and  the  scars  are  of  such  extreme  density  that  not  improbably  many 
of  them  have  been  mistaken  for  scirrhus. 

In  other  cases  ulceration  is  due  to  syphilis.  In  its  earlier  stages  this  at- 
tacks the  anus  chiefly ;  condylomata  and  superficial  sores  occur  round  the 
margin,  leaving  irregular  folds  of  skin  with  painful  fissures  in  between,  not 
unlike  those  at  the  angles  of  the  mouth  and  nose.  In  the  later  it  breaks 
out  on  the  mucous  membrane,  some  distance  from  the  anus,  forming  deep 
serpiginous  sores,  which  may  extend  almost  round  the  bowel. 

Tubercle  is  still  more  common,  beginning  in  the  adenoid  tissue  between 
and  beneath  the  follicular  glands.  Little  nodules  make  their  appearance 
first,  not  larger  than  millet-seeds,  and  only  slightly  raised  above  the  surface ; 
after  a  time  these  become  caseous  and  break  down,  leaving  shallow  depres- 
sions, which  grow  larger  and  deeper,  until  at  length  they  become  circular 
sores  with  overhanging  edges.  In  other  cases,  the  caseous  deposit  seems  to 
infiltrate  the  adenoid  tissue  in  the  mucous  and  submucous  layers  before  the 
surface  gives  way,  and  deep  irregular  ulcers  are  formed,  which  almost  at 
once  become  the  orifices  of  tuberculous  fistulte. 

Ulceration  somewhat  similar  in  character  is  not  unfrequently  associated 
with  albuminuria  ;  probably  it  originates  as  catarrhal  inflammation ;  after  a 
time  the  lymphatic  follicles  become  afi^ected,  and  break  down  ;  and  then,  as 
there  is  no  longer  any  protection  against  septic  infection,  the  deeper  tissues 
become  inflamed  as  well.  In  many  cases  it  is  difficult  to  distinguish  this, 
from  the  preceding ;  they  both  occur  in  patients  whose  health  is  broken 
down,  and  whose  tissues  are  badly  nourished ;  and  they  both  lead  to  ulcera- 
tion, and  not  unfrequently  to  fistulous  channels  of  very  much  the  same 
description. 

In  addition  to  these,  lupoid  ulceration  may  attack  the  skin  around  the 
anus  and  the  mucous  membrane  of  the  rectum.  It  is  essentially  destructive 
in  character  and  cicatrisation  is  unusual.  The  edges  and  base  are  not  hard, 
as  in  malignant  disease  ;  and  the  former  are  undermined  and  overhanging. 
Sometimes  it  remains  stationary  for  a  time,  and  is  apparently  beginning  to 
heal ;  then  it  all  breaks  down  again.  It  is  only  met  with  in  tuberculous 
subjects,  and  probably  is  itself  tuberculous.  The  only  treatment  that  has 
proved  of  any  use  is  scraping  and  the  actual  cautery  ;  sometimes  the  pain, 
at  least,  can  be  relieved  in  this  way  for  a  time. 

Symptoms. — In  acute  inflammation  of  the  rectum  the  patient  complains 
of  a  sense  of  heat  and  weight  in  the  perinseum,  spreading  over  the  back 
and  thighs,  and  of  violent  straining  and  spasm  of  the  sphincter.  The  skin  is 
dry  and  feverish  ;  the  anus  is  very  tender ;  the  finger,  if  it  is  introduced,  is 
tightly  gripped ;  and  the  mucous  membrane  feels  burning  hot.  In  severe 
cases  the  constitutional  symptoms  are  very  marked  ;  the  pain  radiates  over 
the  whole  of  the  lower  part  of  the  body,  and  there  is  nearly  always  retention 
of  urine. 

The  symptoms  of  ulceration  depend  upon  its  situation.  When  the  anal 
margin  is  involved,  they  are  so  striking  and  so  severe  that  this  affection  is 
described  by  itself  as  fissure  of  the  anus ;  when,  on  the  other  hand,  they 
are  highor  up,  above  the  level  of  the  external  sphincter,  they  are  at  first 
very  vague.  Diarrhoea  is  the  most  prominent ;  as  soon  as  the  patient  gets 
out  of  bed  there  is  an  immediate  desire  to  go  to  the  closet,  and  a  small  ; 
quantity  of  liquid  faeces  with  some  mucus,  like  white  of  egg,  comes  away. 
The  same  thing  occurs  perhaps  once  or  twice  in  the  morning ;  and  then  if 
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the  ulceration  is  not  far  advanced,  the  rest  of  the  day  is  passed  in  com- 
parative comfort  ;  the  rectum  is  empty  and  there  is  nothing  to  irritate  it. 
In  all  but  the  slightest  cases,  however,  there  is  a  constant  sense  of  fulness 
and  tenesmus  ;  normal  motions  are  never  passed  ;  the  amount  of  discharge 
increases ;  it  loses  its  simple  mucous  character,  and  becomes  dark,  like 
coffee-grounds.  Control  over  the  sphincter  is  lost ;  the  skin  around  the 
anus  is  constantly  moist  ;  it  becomes  covered  with  vegetations  and  ex- 
crescences, between  which  fissures  form.  Then  the  pain  becomes  more 
severe  ;  after  each  motion  it  is  intense,  and  in  the  intervals  there  is  always 
a  constant  dull  aching.  Finally,  the  diarrhoea  becomes  almost  continuous  ; 
health  and  strength  fail  ;  the  appetite  is  lost  ;  colicky  spasms  and  pains  over 
the  lower  part  of  the  abdomen  grow  more  frequent ;  abscesses  and  fistulje 
form  around  the  bowel  ;  the  emaciation  becomes  extreme ;  and  the  patient 
sinks  from  exhaustion,  if  he  is  not  carried  off  by  some  intercurrent  disorder. 

Diagnosis. — In  advanced  cases  the  appearance  of  the  anus  at  once  sug- 
gests the  presence  of  more  serious  mischief.  The  thickened  and  pigmented 
folds,  with  deep  and  painful  ulcers  in  between,  and  the  eczematous  condition 
of  the  skin,  can  only  be  caused  by  long-continued  irritation ;  but  the  diagnosis 
can  only  be  made  with  the  finger  or  the  speculum.  The  former  is  nearly 
always  sufficient ;  the  latter  can  only  be  used  with  an  anfesthetic,  and  with 
either  the  utmost  gentleness  is  essential.  Immediately  inside  the  anus  the 
mucous  membrane  is  generally  unaffected,  though  both  in  syphilis  and 
advanced  tubercular  or  lupoid  disease  it  may  be  nearly  as  bad  as  the  rest ; 
higher  up  the  normal  soft  character  of  the  bowel  is  entirely  lost.  The  sur- 
face is  rough  and  irregular  ;  hard  nodules  project  here  and  there ;  in  some 
places  the  walls  are  dense  and  thick,  like  stricture-tissue,  and  the  passage  is 
narrowed ;  in  others  there  are  soft  smooth  patches,  surrounded  with  over- 
hanging edges,  which  bleed  at  the  least  touch  ;  and  the  finger  when  it  is 
withdrawn  is  smeared  with  blood-stained  mucus. 

Sometimes  it  is  possible  from  this  alone  to  form  an  opinion  both  as  to 
the  extent  and  cause  of  the  disease.  Syphilitic  ulceration  is  often  accom- 
panied by  other  signs ;  tubercle  rarely  leads  to  the  formation  of  dense 
cicatrices,  and  fistulas  generally  make  their  appearance  very  soon.  Dysentery, 
on  the  other  hand,  may  destroy  all  trace  of  normal  mucous  membrane,  and 
often  extends  far  beyond  the  reach  of  the  finger.  In  the  majority,  however, 
a  careful  inquiry  into  the  history,  and  into  the  other  symptoms  that  are  present, 
is  essential ;  and  even  then  it  is  sometimes  difficult  to  exclude  the  idea  of  malig- 
nant disease. 

Treatment. — Rest  is  the  first  consideration.  The  patient  must  he  down 
for  at  least  the  greater  part  of  the  day,  with  the  foot  of  the  bed  raised  to 
prevent  venous  congestion.  The  fteces  must  be  kept  as  soft  and  as  small  as 
possible  ;  everything  that  is  stimulating  or  indigestible,  or  likely  to  leave  a 
bulky  residue,  must  be  strictly  avoided.  Pure  milk  diet  for  a  time  is  often 
advantageous.  All  straining  must  be  prevented  ;  the  bowel  must  be  washed 
out  night  and  morning  with  warm  water  or  an  astringent  lotion— nitrate  of 
silver  in  the  case  of  dysentery,  lotio  nigra  for  syphilis  ;  and  after  this  a  simple 
unirritating  ointment  (calomel,  gr.  x,  ad  gj,  nitrate  of  bismuth,  iodoform, 
or  nitrate  of  mercury),  may  be  applied  either  as  a  suppository  or  with  a 
suitable  ointment-introducer.  Starch  and  opium  injections  are  the  best 
means  of  controUing  the  diarrhoea. 

In  the  meanwhile   constitutional   treatment  must  not  be  neglected. 

4  c 
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Iodide  of  potash  must  be  given  in  syphilitic  cases.  Cod-liver  oil,  if  the 
patient  can  take  it,  often  answers  better  than  anything,  as  there  is  nearly 
always  great  loss  of  flesh  and  strength,  and  it  tends  to  keep  the  motions 
soft ;  if  iron  is  given  care  must  be  taken  that  the  bowels  are  not  confined. 
In  a  few  cases  where  the  ulcer  is  low  down,  and  the  spasmodic  contraction 
of  the  sphincter  is  severe,  perfect  rest  may  be  obtained  by  subcutaneous 
division  of  the  muscle,  or  by  stretching  it ;  but  this  is  seldom  of  any  good  in 
the  more  severe  forms.  In  these,  when  all  local  treatment  fails,  colotomy  is 
the  only  resource. 

Periproctitis 

Iniiammation  around  the  rectum  may  occur  at  the  anus,  in  the  ischiorectal 
fossa,  or  higher  up  in  connection  with  the  insertion  of  the  levator  ani  and  the 
rectovesical  fascia. 

1.  Inflammation  around  the  margin  of  the  anus  in  many  cases  is  sympto- 
matic of  some  deeper  disorder  :  there  is  a  constant  offensive  discharge  from 
the  anus  ;  the  parts  are  continually  moist ;  the  epidermis  is  macerated  off ; 
and  the  deeper  papillary  layer  of  the  skin  exposed.  Inflamed  external 
hfemorrhoids,  small  cutaneous  boils,  suppuration  in  connection  with  the 
hair-foUicles,  and  syphilitic  eruptions  are  not  uncommon.  Very  often  it  is  due 
to  injury,  repeated  straining,  the  passage  of  hardened  ffeces,  the  abuse  of 
enemata,  &c. ;  or  it  may  occur  after  parturition.  Of  itself  it  may  be  trivial 
in  character,  but  it  becomes  of  great  importance  from  the  tendency  it  has  to 
leave  behind  it  painful  fissures  and  superficial  fistulas. 

2.  Ischiorectal  abscess  is  much  more  serious.  It  may  be  acute  or  chronic. 
In  the  former  case  the  symptoms  closely  resemble  those  of  proctitis.  It  may 
commence  with  a  rigor  :  the  pulse  is  quick,  the  tongue  furred  ;  there  is  the 
most  intense  throbbing  in  the  perinfeum  ;  sitting  down  is  almost  impossible  ; 
the  rectum  feels  as  if  it  were  loaded  with  iseces,  but  the  least  attempt  at  relief 
brings  on  the  most  violent  pain  and  straining.  On  examination  there  is  a 
hard  brawny  swelling  by  the  side-of  the  anus  ;  the  skin  is  red  and  oedematous, 
pitting  on  pressure  ;  and  if  the  finger  is  introduced  into  the  bowel,  the  hard- 
ness can  be  felt  through  the  wall  for  some  distance  above.  Sometimes  the 
inflammation  is  even  more  acute  than  this,  and  a  form  of  gangrenous  cellulitis 
which  may  prove  fatal  sets  in. 

In  the  chronic  form,  on  the  other  hand,  the  swelling  is  painless,  and  often 
lasts  for  weeks.  There  is  merely  a  soft  fluctuating  swelling,  filling  the  whole 
of  the  ischiorectal  fossa  and  extending  up  by  the  side  of  the  bowel,  covered 
in  with  a  thin  layer  of  discoloured  skin.  Not  unfrequently  the  patient  is 
almost  unaware  of  its  existence,  and  it  may  attain  a  very  large  size  and  burrow 
for  a  considerable  distance  before  the  skin  gives  way.  When  this  happens 
the  opening  is  always  large  and  ragged,  with  thin  overhanging  edges,  like 
those  of  a  scrofulous  sore,  and  a  fistula  is  almost  certain  to  be  left. 

The  frequency  with  which  these  abscesses  occur  is  accounted  for  partly  by 
the  ease  with  which  septic  absorption  takes  place  through  abrasions  of  the 
mucous  surface,  partly  by  the  anatomy  of  the  region.  Owing  to  the  rapid 
variations  in  size  of  the  bowel,  the  tissues  are  badly  supported  ;  the  circula- 
tion is  feeble  ;  there  is  a  large  amount  of  loose  fat  Avith  dilated  Veins  ;  and 
the  vessels  have  even  a  greater  tendency  to  become  varicose  than  those  of  the 
lower  extremities. 

Phlegmonous  inflammation  is  rare,  except  in  those  who  are  thoroughly 
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broken  down  ;  most  of  the  cases  recorded  have  been  in  persons  who  were 
sufiering  from  specific  fevers.  Acute  abscess  may  usually  be  traced  to  exposure 
to  cold  ;  injury ;  perforation  of  the  mucous  membrane  from  the  inside  by  a 
fish-bone  or  other  foreign  body  ;  tearing  of  the  mucous  surface  from  straining 
or  the  passage  of  hardened  fasces,  or  bruising  of  the  subcutaneous  tissue, 
leading  to  extravasation  in  the  ischiorectal  fossa  or  venous  thrombosis.  The 
chronic  form  is  probably  due  in  a  very  large  number  of  cases  to  the  breaking 
down  of  tubercular  deposit  in  connection  with  the  adenoid  tissue  of  the 
rectum  ;  or  it  may  be  a  complication  of  stricture,  beginning  either  from  an 
ulcer  on  the  mucous  surface,  or  independently  of  this  in  the  lowly  organised 
inflammatory  exudation  surrounding  tlie  bowel. 

In  addition  to  this,  suppuration  may  extend  into  the  ischiorectal  fossa 
from  distant  organs  :  urinary  abscess  is  not  uncommon  ;  necrosis  of  the 
sacrum  or  coccyx  occasionally  gives  rise  to  it  ;  coccygeal  dermoid  cysts  may 
cause  it  ;  and  it  has  been  known  in  caries  of  the  lumbar  vertebne. 

Ischiorectal  abscesses  should  be  opened  at  once  and  freely,  or  a  fistula  is 
almost  certain  to  form.  Even  if  there  is  merely  a  tense,  hard,  and  painful 
swelling,  it  is  better  to  run  the  risk  of.  -not  finding  pus.  If  the  abscess  is 
small  and  close  to  the  rectum,  so  as  to  give  rise  to  the  suspicion  that  it  is 
really  intramural,  the  patient  should  be  placed  upon  his  side,  with  the  knees 
drawn  up,  and  the  finger  introduced  into  the  bowel  to  fix  the  swelling  and 
make  it  project  towards  the  skin.  Then  a  straight  bistoury  is  introduced, 
and  an  incision,  sufficiently  free  to  give  exit  to  the  pus,  made  radially  from 
the  anus.  Some  of  the  outer  fibres  of  the  external  sphincter  are  divided, 
and  the  opening  will  not  close  too  soon.  True  ischiorectal  abscesses,  on  the 
other  hand,  must  be  laid  freely  open  by  a  longitudinal  incision,  parallel  to 
the  anus,  midway  between  it  and  the  ischium ;  and  as  soon  as  the  pus  has 
escaped,  the  finger  must  be  introduced,  the  cavity  explored,  and  the  partitions 
inside  broken  down.  Afterwards  the  opening  must  be  kept  patent  to  ensure 
the  abscess  healing  from  the  bottom.  Lint  should  be  avoided,  as  the  dis- 
charge is  liable  to  collect  behind  it,  and  its  removal  is  very  painful.  Gutta- 
percha tissue,  folded  irregularly  so  as  to  fit  inside  the  orifice  without 
blocking  it,  is  the  most  convenient.  The  cavity,  if  the  dressing  does  not 
come  away  easily,  can  be  syringed  out  behind  it,  and  it  does  not  absorb  the 
discharge.  The  patient  should  be  kept  in  bed,  or  at  least  lying  down,  until 
the  abscess  has  healed.  If  it  is  an  acute  one,  this  will  not  be  many  days  ; 
if  it  is  chronic,  the  greatest  care  is  necessary  to  prevent  it  degenerating  into 
a  fistula.  The  bowels  should  be  well  opened  once,  and  then  kept  confined 
for  several  days,  the  diet  being  very  light,  so  that  there  may  not  be  an 
accumulation  of  fiBces.  When  they  are  opened  an  effectual  purge  should  be 
given  to  avoid  straining. 

3.  Inflammation  on  the  visceral  surface  of  the  levator  ani. — This  is 
nearly  always  caused  by  extension  from  some  of  the  neighbouring  viscera,- and 
if  it  involves  the  rectum  is  nearly  always  associated  with  stricture.  Occasion- 
ally it  originates  from  the  bowel,  much  more  frequently  from  the  uterus, 
following  parturition  or  metritis,  and  probably  it  is  for  this  reason  that  stric- 
ture of  the  rectum  is  so  much  more  common  in  women  than  in  men. 

The  inflammation  may  be  acute,  attended  with  high  fever,  and  soon 
ending  in  suppuration  ;  or  chronic,  spreading  from  one  part  to  another  until 
they  are  firmly  bound  down  to  each  other  and  to  the  pelvis  by  bands  of 
cicatricial  tissue  which  may  be  almost  of  cartilaginous  hardness.    When  it 
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starts  from  the  region  of  the  uterus,  the  anterior  surface  of  the  rectum  is 
first  involved.  The  inflammatory  exudation  spreads  into  the  substance  of  the 
muscles  until  the  fibres  become  atrophied  and  the  walls  hard  and  unyielding ; 
the  mucous  membrane  becomes  rigid  and  unable  to  unfold  itself ;  the  constant 
irritation  caused  by  the  passage  of  the  fieces  gradually  leads  to  hyperfemia 
and  thickening  of  the  submucous  tissue  ;  and  at  length  a  definite  stricture  is 
formed,  which  may  be  either  tubular  in  shape,  extending  for  some  distance 
along  the  bowel,  especially  on  the  anterior  surface,  or  sharp,  well-defined, 
and  annular,  about  an  inch  and  a-half  or  two  inches  above  the  anus. 

If  suppuration  occurs  the  abscesses  may  break  into  the  bladder  or  vagina,, 
or  they  may  extend  out  through  the  sacrosciatic  foramina,  or  even  burst  inta 
the  general  peritoneal  cavity. 

Fissure  op  the  Anus 

A  distinctive  name  has  been  given  to  a  small  ulcer  which  occurs  on  the 
margin  of  the  anus  or  on  the  mucous  membrane  just  inside,  because  of  the 
extraordinary  severity  of  the  symptoms  to  which  it  gives  rise. 

It  usually  lies  upon  the  posterior  wall,  very  often  hidden  by  a  small 
external  pile  ;  and  so  long  as  the  anus  is  contracted,  it  has  the  appearance 
of  a  fissure  lying  between  two  rather  cedematous  muco-cutaneous  folds.  If, 
however,  these  are  separated  and  the  anus  distended,  it  is  seen  to  be  really 
a  circular  or  oval  ulcer,  lying  sometimes  on  the  white  line  at  the  junction  of 
the  skin  and  mucous  membrane,  sometimes  wholly  on  the  latter ;  in  this 
case  the  symptoms  are  generally  less  severe.  In  some  instances  it  is  quite 
superficial ;  in  others  it  extends  completely  through  the  inucous  and  sub- 
mucous tissues  and  exposes  the  fibres  of  the  sphincter  beneath.  As  time' 
passes  the  edges  become  thick  and  cedematous,  and  not  unfrequently  the 
mucous  membrane  is  undermined,  so  that  a  short  sinus  runs  upwards  in  the 
submucous  tissue.  Occasionally  a  fold  grows  out  into  a  polypoid  form,  and 
lies  in  the  fissure  when  the  anus  is  closed  ;  and  if  the  disease  lasts  any  time 
the  sphincter  and  the  levator  ani  always  become  hypertrophied,  from  their 
persistent  contraction,  so  that  the  orifice  is  tightly  drawn  up  when  the  least 
attempt  is  made  to  expose  the  ulcer. 

An  ulcer  of  this  Idnd  may  be  formed  by  any  slight  tear  or  abrasion  ;  very 
often  patients  assign  it  to  the  passage  of  some  especially  hard  motion  ;  it  is. 
not  uncommon  after  partvu-ition  ;  it  may  follow  diarrhoea,  and  not  unfre- 
quently some  syphilitic  abrasion  forms  the  starting-point  ;  or  it  may  be  due 
to  an  inflamed  external  pile,  an  irritating  discharge,  or  chronic  congestion 
kept  up  by  uterine  displacement.  In  some  people  the  orifice  of  the  anus 
seems  almost  as  prone  to  crack  as  the  mucous  membrane  of  the  lips,  but, 
fortunately,  most  of  these  little  sores  get  well  of  themselves,  or  with  very 
simple  treatment ;  it  is  only  a  few  of  the  cracks  and  fissures  that  give  rise 
to  the  characteristic  symptoms  of  fissure  of  the  anus. 

Symptoms. — Of  these  the  chief  is  pain — pain  of  a  most  excruciating 
character,  coming  on  as  the  bowels  are  acting  and  lasting  perhaps  for  hours 
without  abating.  It  is  usually  described  as  the  pain  of  a  red-hot  iron,  or  of 
violent  tearing ;  the  patient  is  in  a  state  of  collapse,  unable  to  move  ;  the 
pulse  is  scarcely  perceptible  ;  and  the  forehead  covered  with  perspiration ;  i 
and  this,  in  the  worst  cases,  may  continue  for  almost  the  whole  day.    In  : 
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others  it  is  less  severe  :  when,  for  example,  the  nicer  lies  above  the  white  line 
it  often  does  not  come  on  at  once,  and  may  only  last  for  a  short  time  ;  but  even 
so  the  patient  may  be  entirely  prevented  from  doing  any  active  work.  Very 
often  the  symptoms  are  aggravated  by  constipation  ;  the  patient  dreads  each 
action  of  the  bowels,  and  postpones  it  as  long  as  possible,  so  that  the  fsces 
become  hard  and  dense  and  the  suffering  tenfold  more  severe.  Retention  of 
urine  is  a  common  consequence  in  men,  and  menstrual  disorders  in  women. 
Dyspepsia,  loss  of  health  and  strength,  extreme  anremia,  violent  pains  down 
the  back  and  loins,  and  other  effects  soon  make  their  appearance,  until  at 
length  the  sufferer  and  his  friends  are  firmly  convinced  that  symptoms  of 
such  intensity  can  only  arise  from  malignant  disease. 

The  diagnosis  rarely  presents  any  difficulty  :  neuralgia  of  the  rectum  is 
the  only  trouble  likely  to  be  mistaken  for  it ;  no  other  affection  causes  such 
peculiar  and  severe  pain.  Sometimes  a  stain  of  blood  or  mucus  is  noticed 
upon  the  motions,  or  there  is  a  slight  mark  upon  the  skin.  The  anus,  when 
it  is  inspected,  is  tightly  drawn  up  and  contracted,  the  glutaji  closely 
approximated,  and  the  sphincter  feels  hard  and  firm ;  sometimes  there 
is  a  small  external  ha?morrhoid  near  the  margin,  or  the  edge  of  the  ulcer 
may  be  seen.  Examination  with  the  finger  is  so  painful  that,  where  tlie 
symptoms  are  well  marked,  it  is  always  advisable  to  give  an  an;¥sthetic. 
The  orifice  then  can  be  dilated,  and  as  the  mucous  membrane  is  everted 
with  the  pressure  of  the  fingers,  the  whole  of  the  ulcer  becomes  visible,  first 
as  a  fissure,  and  then  as  a  small  round  granulating  surface,  the  base  of 
which  is  sometimes  covered  with  a  thin  slough. 

The  extreme  severity  of  the  symptoms  is  accounted  for  by  the  exposure 
of  some  nerve-filament  upon  the  floor  of  the  ulcer.  The  degree  of  pain 
varies  very  much  in  different  cases ;  it  is  always  less  when  the  mucous 
membrane  only  is  affected  ;  and  not  unfrequently  the  excessive  sensitiveness 
of  the  surface  is  limited  to  one  or  two  small  points,  evidently  the  spots 
where  the  nerve-fibres  are  lying  bare. 

Treatment. — In  the  early  stages  the  ulcer  can  sometimes  be  cured  by 
keeping  the  motions  soft,  and  applying  a  mild  astringent  ointment,  nitrate 
of  mercury,  calomel,  or  sulphate  of  zinc,  night  and  morning,  and  after  every 
action  of  the  bowels ;  but,  as  a  rule,  something  further  is  required.  The 
object  is  to  give  the  ulcer  perfect  rest ;  if  this  can  be  done,  and  if  there  is  no 
polypoid  growth  hanging  over  it,  preventing  its  closing,  it  will  generally 
heal  in  the  course  of  a  few  days.  The  simplest  plan  is  to  apply  caustic  to 
the  surface^iitrate  of  silver  or  the  acid  nitrate  of  mercury.  The  patient 
must  be  placed  under  an  anassthetic  ;  the  floor  of  the  ulcer  freely  exposed, 
and  then  well  cauterised,  so  as  to  cover  it  with  a  protecting  layer.  After- 
wards the  bowels  must  be  prevented  from  acting  for  a  day  or  two,  and  the 
patient  kept  in  the  recumbent  position  until  the  sore  has  healed. 

If,  however,  the  sphincter  is  hypertrophied,  or  if  there  is  a  polypoid 
growth  overhanging  the  ulcer,  this  is  not  enough  ;  and  in  most  cases,  even 
when  neither  of  these  conditions  is  present,  it  is  advisable  to  adopt  a  more 
thorough  proceeding  from  the  first,  dividing  the  superficial  fibres  of  the 
muscle  or  stretching  it  so  that  it  cannot  contract.  A  combination  of  the 
two  is  the  most  useful,  though  either  will  succeed  alone  ;  the  patient  is 
placed  under  an  anesthetic,  and  the  anus  thoroughly  dilated  with  the  fingers  ; 
then,  when  the  floor  of  the  ulcer  is  exposed,  an  incision  is  made  across  it. 
about  a  quarter  of  an  inch  in  depth,  so  as  to  divide  the  superficial  fibres  of 
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tlie  sphincter.  If  there  is  a  small  sinus  under  the  mucous  membrane  it 
should  be  slit  up  at  the  same  time  ;  overhanging  edges  of  mucous  membrane 
should  be  excised,  and  any  small  polypoid  outgrowth  or  hfemorrhoid  removed 
as  well.  Complete  division  of  the  external  sphincter  is  an  unnecessarily 
severe  proceeding ;  a  very  slight  cut  is  usually  sufficient,  especially  in 
those  cases  in  which  there  is  one  exceedingly  painful  spot  ;  if  the  nerve 
upon  which  this  depends  is  divided,  the  pain  ceases,  the  spasmodic  con- 
traction of  the  sphincter  begins  to  relax  ;  the  ulcer  is  placed  at  perfect 
rest,  and  begins  to  heal  at  once.  It  is  difficult;  however,  to  make  sure  of 
doing  this ;  and  if  the  sphincter  is  very  tense,  stretching  or  superficial 
division  is  usually  advisable.  Sometimes  the  ulcers  are  multiple,  but  only 
one  incision  is  required. 

While  the  patieiit  is  under  the  anfesthetic  the  opportunity  should  be 
taken  for  thoroughly  examining  the  rectum  higher  up.  If  there  is  any 
complication  present,  or  if  in  women  there  is  any  displacement  of  the  uterus, 
and  this  remains  unrectified,  it  is  highly  probable  either  that  the  ulcer  will 
not  heal,  or  that,  if  it  does,  it  will  form  again  as  soon  as  the  patient  begins 
to  get  about. 

Fistula  in  And 

By  fistula,  in  the  general  sense  of  the  term,  is  meant  a  sinus  in  the 
neighbourhood  of  the  anus,  left  by  an  abscess  which  has  healed  up  to  a 
certain  point,  and  then  either  remained  stationary,  or  even  grown  worse.  It 
may  be  complete  with  one  opening  in  the  bowel  and  the  other  on  the  skin  ; 
or  incomplete,  the  internal  or  external  opening  only  being  present.  The 
former  of  these  is  known  as  a  blind  internal  fistula,  the  latter  as  a  blind 
external  one. 

In  point  of  importance,  fistulje  may  be  divided  into  anal  or  rectal.  The 
former  merely  occur  near  the  margin  of  the  anus,  and  are  either  entirely 
subcutaneous,  or  are  merely  covered  in  by  some  of  the  fibres  of  the  external 
sphincter  ;  the  latter  are  larger  and  deeper,  running  from  the  ischiorectal 
fossa,  between  the  sphincters,  or  even  above  the  internal  one  ;  and  are  often 
complicated  by  sinuses  under  the  skin  or  in  the  submucous  tissue. 

The  causes  of  fistulse  are  essentially  those  of  the  abscesses  which  give 
rise  to  them  :  injury  to  the  mucous  membrane  from  fish-bones  or  other 
foreign  bodies  ;  tubercular  deposits  ;  stricture ;  extravasation  in  the  loose 
fatty  tissue  of  the  ischiorectal  fossa ;  inflamed  haemorrhoids  ;  cutaneous  boils, 
&c.  The  reason  of  their  persistence  is  to  be  found  in  the  mobility  of  the 
part,  the  spasmodic  contraction  of  the  sphincter  and  the  levator  ani,  and, 
if  there  is  an  internal  opening,  the  constant  entrance  of  irritating  substances 
from  the  bowel.  Blind  internal  fistulfe  are  the  most  rare ;  complete  ones 
by  far  the  most  common,  although  it  is  sometimes  a  little  difficult  to  find 
the  internal  opening.  Probably  most  are  incomplete  at  first,  but  the  second 
opening  is  soon  formed ;  the  abscess,  as  it  enlarges,  works  its  way  simul- 
taneously towards  the  bowel  and  the  skin,  and  unless  it  is  opened  exceedingly 
early  the  mucous  membrane  is  separated  from  the  subjacent  tissue  to  such 
a  degree  that  it  gives  way  by  ulceration  even  after  the  pressure  of  the  pus 
is  relieved. 

A  fistula  may  be  either  a  simple  straight  passage  from  the  skin  to  the 
bowel,  or  it  may  be  complicated  by  sinuses  running  from  it  in  every  direc- 
tion.   The  most  common  of  these  is  in  the  submucous  tissue  ;  the  internal  | 
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orifice  is  nearly  always  on  a  level  with  the  internal  sphincter,  seldom  more 
than  an  inch  or  an  inch  and  a  half  from  the  anus  ;  but  the  sinuses  may  run 
up  from  this  under  the  mucous  membrane  for  several  inches.  More  rarely, 
instead  of  taking  this  direction,  it  passes  round  the  bowel,  causing  what  is 
known  as  horse-shoe  fistuliP,  and  opening  sometimes  on  one  side,  sometimes 
on  both.  In  other  cases,  especially  where  there  is  a  stricture  of  the  rectum, 
these  off-shoots  extend  under  the  skin  of  the  buttock,  and  even  open  several 
inches  away. 

The  walls  of  a  recent  fistula  are  covered  over  with  granulations,  and 
secrete  a  thin  purulent  fluid ;  after  repeated  attacks  of  inflannnation,  they 
become  thick  and  dense,  and  the  lining  smooth  and  glistening,  like  the  sur- 
face of  a  chronic  ulcer  on  the  leg.  The  external  orifice  may  be  a  mere  pin- 
hole, or  lie  in  the  centre  of  a  little  button-like  mass  of  granulations  ;  or,  in 
tubercular  patients  and  after  the  rupture  of  a  chronic  abscess,  there  may  be 
a  large  irregular  opening  with  undermined  edges,  like  a  scrofulous  ulcer  on 
the  neck.  The  internal  orifice  presents  very  much  the  same  character  ; 
sometimes  it  feels  like  a  distinct  little  papilla  resting  on  a  base  that  is  firmer 
than  the  surrounding  parts  ;  sometimes,  on  the  other  hand,  especially  in  the 
case  of  blind  internal  fistula;,  it  is  a  large  irregular  ulcer. 

Symptoms.  —  So  long  as  there  is  free  exit  for  the  discharge,  fistula* 
merely  give  rise  to  inconvenience  and  discomfort.  The  skin  around  the 
anus  is  constantly  moist,  the  surface  becomes  tender  and  eczematous,  and 
little  cutaneous  boils  are  apt  to  form.  In  the  worst  cases  there  may  be  an 
escape  of  fteces  and  flatus  through  the  orifice,  but  there  is  never  the  agonising 
pain  of  fissure.  Every  now  and  then  the  orifice  becomes  blocked  ;  the  dis- 
charge collects  ;  the  skin  becomes  hot,  and  red,  and  tender  ;  the  action  of 
the  bowels  is  attended  with  pain,  and  a  small  abscess  forms.  As  soon  as 
this  breaks,  o)'  is  opened,  the  symptoms  subside  again,  but  each  time  it  means 
either  an  increase  in  the  density  of  the  tissues  around  or  the  formation  of 
an  outlying  sinus. 

Diagnosis. — There  is  rarely  any  difficulty  in  this  :  the  patient  is  usually 
aware  already  of  the  cause  of  his  sufl'ering ;  and  the  presence  of  a  small 
orifice  by  the  side  of  the  anus,  from  which  a  drop  or  two  of  thin  semi-puru- 
lent fluid  can  be  squeezed,  is  conclusive  ;  but  this  is  not  sufficient.  It  is  neces- 
sary to  ascertain  the  kind  of  fistula  :  whether  it  has  an  internal  opening, 
and  where  it  is  ;  whether  there  are  many  si)iuses  in  connection  witli  it,  and 
where  they  run  ;  and,  particularly,  whether  there  is  any  cause  for  its  per- 
sistence other  than  the  action  of  the  sphincter  and  the  mobility  of  the 
part.  There  may  be,  for  example,  a  stricture  of  the  rectum  high  up,  and  a 
complete  fistula  with  its  internal  orifice  in  the  usual  situation  near  the 
anus  ;  or,  what  is  even  more  perplexing,  there  may  be  a  complete  fistula  and 
necrosis  of  the  sacrum  or  coccyx  at  the  same  time  ;  the  diseased  bone  has 
caused  the  formation  of  an  ischiorectal  abscess,  and  this  has  led  to  the 
development  of  the  fistula.  Of  course,  in  either  of  these  cases,  an  operation 
upon  the  fistula  only  is  worse  than  useless. 

The  patient  should  lie  upon  a  couch,  on  the  affected  side,  with  the  knees- 
drawn  up.  In  most  cases  the  orifice  of  the  sinus  is  visible  at  once,  but  some- 
times it  is  very  small,  concealed  behind  folds,  or  closed  for  the  time  being. 
If  it  cannot  be  seen,  the  induration  can  nearly  always  be  felt,  even  when  the 
fistula  is  a  blind  internal  one,  and  very  often  a  little  pressure  causes  a  drop 
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of  pus  to  exude.  Sometimes  the  whole  track  of  the  smus  can  be  made  out 
with  the  finger. 

When  there  is  an  opening  a  probe  may  be  gently  passed  into  it  before 
anything  further  is  done,  in  the  hope  that  it  may  succeed  in  reaching  the  in- 
ternal orifice  without  exciting  the  action  of  the  sphincter.  Usually  the  sinus 
runs  almost  under  the  skin  towards  the  bowel.  If  this  does  not  succeed  the 
-finger  must  be  introduced  and  the  mucous  surface  carefully  explored  just 
inside.  Generally  there  is  no  difficulty  in  feeling  the  opening  ;  if,  however, 
it  cannot  be  found,  either  a  speculum  may  be  used  or  some  milk  or  other 
■coloured  fluid  injected  into  the  orifice  ;  nearly  always  some  of  it  finds  its  way 
into  the  bowel.  It  is  a  common  mistake  to  pass  the  finger  in  too  far  at  first 
and  overlook  the  opening. 

Blind  internal  fistulas  differ  from  the  others.  They  usually  communicate 
with  the  bowel  by  an  aperture  of  some  size  ;  and,  from  the  fact  that  ftecal 
matter  is  constantly  entering  and  setting  up  inflammation,  they  are  very  often 
attended  with  a  good  deal  of  pain.  There  is  no  discharge  externally ;  but 
the  patient  is  usually  aware  of  a  swelling  by  the  anus  emptying  itself  every 
now  and  then  into  the  bowel  with  temporary  relief.  Digital  examination 
nearly  always  reveals  a  hard  and  painful  mass  in  the  ischiorectal  fossa,  and  an 
irregular  ulcer  often  of  considerable  size  in  the  bowel.  Occasionally  the  sac 
can  be  emptied  by  pressure  ;  but  to  make  the  diagnosis  certain,  a  probe  bent 
like  a  hook  must  be  passed  down  into  the  sinus  through  the  anus.  Fistulae 
of  this  kind  are  usually  caused  by  a  foreign  body  perforating  the  mucous 
surface  of  the  bowel,  or  by  the  softening  of  some  tubercular  deposit  in  the 
wall. 

Treatment. — As  a  rule,  fistuljB  can  only  be  cured  by  operation.  In  ex- 
ceptional eases,  in  which  there  is  no  internal  opening  and  in  which  the 
patient  will  submit  to  prolonged  treatment,  the  sphincter  may  be  stretched, 
the  sinus  stimulated  with  strong  carbolic  acid  or  tincture  of  iodine,  and  the 
external  orifice  kept  widely  open  in  the  hope  that  it  will  close  ;  but  it  nearly 
always  ends  in  failure,  after  a  long  waste  of  time.  The  only  method  that 
■deserves  reliance  is  division  of  all  the  structures  between  the  fistula  and  the 
anus,  so  as  to  lay  it  open  from  one  end  to  the  other  and  give  it  complete 
rest. 

An  aperient  is  given  the  night  before  and  an  enema  the  morning  of  the 
operation.  The  patient  is  placed  under  an  antesthetic,  and  laid  on  the  affected 
side,  close  to  the  edge  of  the  table,  with  the  knees  well  drawn  up,  and  held 
by  an  assistant,  who  also  raises  the  upper  glutseal  fold.  The  sphincter  is 
gently  dilated  and  a  director  passed  from  the  external  orifice  along  the  sinus 
into  the  bowel.  Care  must  be  taken  to  bring  it  out  at  the  internal  opening 
and  not  make  a  fresh  one,  except  of  course  in  the  case  of  a  blind  external 
fistula.  Then  the  point  of  the  director  is  brought  out  through  the  anus,  so 
that  the  structures  to  be  divided  are  stretched  over  it  like  a  bridge,  and  a 
clean  incision  made  through  them  with  a  sharp-pointed  bistoury  (fig.  392). 

If  this  cannot  be  done,  the  finger  is  introduced  into  the  bowel,  a  blunt- 
pointed  bistoury  passed  along  the  director  until  its  end  can  be  felt  coming 
through  the  orifice,  and  then,  after  withdrawing  the  director,  the  finger  and 
the  bistoury  are  brought  out  together  so  as  to  divide  with  one  sweep  all  the 
structures  that  lie  between  them  (fig.  393).  To  avoid  the  risk  of  wounding 
the  finger,  some  surgeons  use  a  soft  piece  of  fire-wood,  into  which  the  point 
i3t  the  bistoury  is  thrust. 
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After  this,  exploration  must  be  made  for  outlying  sinuses.  A  submucous 
one  may  be  laid  open  with  a  pair  of  blunt-pointed  scissors  ;  or  if  from  its 
position  there  is  any  risk  of  serious  hfemorrhage,  an  elastic  ligature  may  be 
passed  through  it  by  means  of  a  suitable  probe  and  tied  as  tightly  as  possible. 
Those  under  the  skin  are  treated  in  the  same  way  ;  or  if  they  are  of  great 


Fig  392.— Grooved  probe  passed  thi-ough  Fig.  393. — Method  of  dividing  amil  fistula, 

anal  fistula  before  its  division. 


length  a  drainage-tube  may  be  passed  along  them  and  brought  out  through 
an  incision  at  the  other  end.  If  one  is  overlooked,  an  abscess  is  almost  sure 
to  form  before  the  wound  is  healed,  and  render  a  second  operation  necessary. 
In  the  case  of  old  fistuhne  lined  with  a  smooth  layer  of  false  mucous  membrane, 
either  the  walls  must  be  scraped  out  thoroughly,  or  an  incision  made  through 
them  into  the  tissiie  outside,  away  from  the  anus,  so  as  to  ensure  removal  of 
all  the  indurated  mass.  Polypoid  outgrowths  and  hfemorrhoids  are  dealt 
vfith  at  the  same  time  ;  and  loose  and  undermined  flaps  of  skin  are  cut  away, 
though  discretion  is  necessary. 

Any  bleeding  point  is  tied  or  twisted  at  once,  the  wound  packed  with 
lint  or  cotton-wool,  and  a  firm  pad  placed  over  the  anus  and  secured  in  posi- 
tion with  a  T  bandage.  The  following  day  all  external  dressings  are  removed 
and  the  deeper  layer  allowed  to  separate  in  a  bath.  The  wound  is  cleansed 
night  and  morning  and  after  each  motion,  pain  being  prevented  by  cocaine, 
and  a  single  fold  of  lint  laid  between  the  edges.  The  application  should  be 
varied  from  time  to  time,  according  to  the  state  of  the  granulations.  The 
bowels  should  not  act  for  four  or  five  days  after  the  operation,  and  the  motions 
should  be  kept  soft  until  the  wound  is  perfectly  sound.  The  recumbent 
position  is  essential  until  healing  is  completed,  although  it  is  not  necessary 
for  the  patient  to  be  kept  actually  in  bed  for  more  than  a  week  or  ten 
days. 

I  have  succeeded  in  obtaining  union  by  the  first  intention  by  tho)-oughly 
refreshing  the  base  of  the  sinus  after  the  sphincter  had  been  divided,  and 
■bringing  the  surfaces  together  in  accurate  contact  with  deep  wire  sutures. 
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It  is  necessary,  however,  to  remove  them  at  the  least  sign  of  suppuration,  or 
secondary  sinuses  may  form.  Probably  buried  catgut  sutures  would  answer 
better ;  but  this  can  only  be  tried  when  the  fistula  is  recent  and  simple  in 
character,  and  when  the  patient  is  young  and  healthy. 

In  cases  in  which  there  are  deep  sinuses,  where  there  is  much  reason  to 
fear  liiEmorrhage,  or  where  the  patient  is  exceedingly  nervous,  an  elastic 
ligature  may  be  used  to  divide  the  tissues  gradually.  It  should  be  a  solid 
cord,  passed  through  from  the  bowel  into  the  sinus,  drawn  as  tightly  as  possible, 
and  secured  by  means  of  a  leaden  clamp.  Generally  it  cuts  through  in  from 
six  days  to  a  fortnight,  and  without  pain  ;  but  sometimes  it  is  followed  by 
serious  inflammation,  and  if  there  are  any  secondary  sinuses  present  (and  it 
often  happens  that  this  cannot  be  determined  until  the  fistula  is  laid  open), 
it  is  almost  sure  to  fail.  The  length  of  time  that  the  wound  takes  in  healing 
is  approximately  the  same  as  after  other  methods  of  division. 

Incontinence  of  fteces  is  always  present  for  two  or  three  weeks  after  the 
operation,  and  inability  to  control  flatus  for  some  time  longer  ;  but  if  the 
sphincter  is  divided  at  right  angles,  and  in  only  one  place,  there  is  seldom 
any  permanent  loss  of  power.  According  to  Allingham,  it  is  fairly  safe  if  ever 
so  narrow  a  ring  of  the  upper  part  of  the  band  of  the  internal  sphincter  is 
left.  An  exception,  however,  must  be  made  in  the  case  of  anterior  fistulae  in 
women  ;  the  sphincter  vaginaa  and  the  sphincter  ani  decussate  in  the  perinteum, 
and  a  free  incision  through  the  front  part  of  the  anus  is  not  unlikely  to  be 
followed  by  incontinence.  It  is  recommended  in  these  cases  to  apply  the 
actual  cautery  freely  to  the  old  cicatrices,  and  to  the  external  and  internal 
sphincters  as  well,  in  several  places,  so  as  to  narrow  the  orifice  of  the  anus 
by  the  subsequent  contraction  ;  and  it  is  said  that  the  muscular  fibres,  which 
are  always  very  much  degenerated,  soon  regain  a  considerable  degree  of  their 
former  power,  probably  because  the  dense  scars  formed  in  this  way  afi'ord  a 
firmer  and  better  base  for  their  action. 

Phthisical  patients  are  exceedingly  liable  to  fistula,  but,  except  in  cases  of 
rapid  tuberculosis,  or  where  the  patient's  health  is  distinctly  failing,  this  is 
not  of  necessity  a  bar  to  operation.  Very  great  care,  however,  is  essential ; 
the  sphincters  are  often  weak  and  should  be  interfered  with  as  little  as  possible  ; 
the  diet  must  be  good  ;  the  patient  must  not  be  kept  in  bed  too  long,  and  a 
time  should  be  chosen  when  the  cough  is  not  very  troublesome ;  but  even 
then  the  wounds  are  not  unfrequently  exceedingly  slow  in  healing. 

Stkictuke  of  the  Eectum 

Stricture  of  the  i-ectum  may  be  simple  or  malignant.  The  former  is' 
either  congenital  or  the  result  of  injury  and  inflammation  ;  the  latter  is 
always  due  to  cylindrical  epithelioma  starting  from  the  follicles  of  the  mucous, 
membrane  and  gradually  extending  into  the  submucous  tissue. 

In  addition  to  this  symptoms  of  obstruction  may  be  caused  by  foreign  bodies, 
by  new  growths  occupying  the  interior  of  the  bowel,  or  by  tumours  pressing 
upon  it  from  the  outside  so  as  to  close  it  more  or  less  completely. 

Congenital  stricture  occurs  a  very  short  distance  inside  the  anus,  where 
the  rectal  and  anal  portions  of  the  intestine  meet  in  the  course  of  develop- 
ment. It  usually  takes  the  form  of  an  annular  constriction,  and  is  really 
a  minor  degree  of  the  defect  which  gives  rise  to  one  variety  of  imperforate 
anus. 
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Simple  Stricture 

This  is  much  more  common  among  women  than  among-  men,  in  the  pro- 
portion of  at  least  six  to  one.  It  may  be  annular  or  tubular,  situated  near 
the  orifice,  or  at  the  junction  of  the  anus  and  rectum,  or  higher  up  in  the 
bowel.  Generally  it  is  single  ;  but  it  may  be  multiple,  or  it  may  spread  over 
a  considerable  extent.  Sometimes  it  feels  like  a  cord  tied  around  the  bowel ; 
more  often  the  surface  is  rough  and  irregular,  deeply  ulcerated  in  places,  and 
covered  with  cicatrices  in  others ;  and  the  walls,  instead  of  being  soft  and 
yielding,  are  hard  and  rigid.  The  muscular  fibres  are  wasted,  and  the  con- 
nective tissue  in  and  around  the  bowel  so  hard  and  dense,  that  the  portion 
involved  is  converted  into  a  rigid  tube,  down  which  the  faces  are  forced  by 
the  accumulation  above.  Generally  the  anterior  part  of  the  rectum  is  more 
affected  than  the  rest,  and  not  unfrequently  the  fibrous  tissue  around  it  for 
some  considerable  distance  is  as  dense  and  hard  as  cartilage.  Above,  the 
bowel  is  distended  and  its  muscular  coat  hypertrophied  ;  very  often  there  is 
ulceration  from  the  pressure  of  the  faeces,  and  occasionally  small  hernial 
protrusions  of  the  mucous  membrane  are  formed,  like  those  of  the  bladder  in 
chronic  cystitis.  Below,  the  mucous  membrane  is  always  in  a  state  of  chronic 
congestion  ;  and  catarrh,  piles,  prolapse,  and  fistula  commonly  occur.  Out- 
side, in  the  cellular  tissue  around,  suppuration  always  breaks  out  sooner  or 
later,  sometimes  starting  from  the  mucous  surface,  sometimes  independently  ; 
and  pelvic  abscess,  rectovesical  or  rectovaginal  fistula,  or  even  general  peri- 
tonitis from  rupture  into  the  peritoneal  cavity,  may  follow. 

Causes. — Stricture  close  to  the  orifice  may  result  from  imperforate  anus 
(the  after-treatment  not  having  been  properly  carried  out)  or  from  injury, 
ulceration  around  the  margin,  or  operations  upon  external  haemorrhoids. 
Higher  up  in  the  rectum,  it  may  commence  from  the  outside — inflammation  of 
the  cellular  tissue  extending  into  the  bowel  from  the  uterus  or  other  organs  ; 
or  h'om  the  interior,  the  mucous  membrane  becoming  ulcerated  and  the  sub- 
mucous and  other  coats  involved.  The  latter  may  be  due  to  dysentery,  a 
large  portion  of  the  sigmoid  flexure  and  even  of  the  colon  being  implicated  ; 
or  to  tubercle  or  syphilis,  the  ulceration  extending  more  or  less  round  the 
bowel.  Sometimes  it  is  the  immediate  result  of  operation,  too  much  of  the 
mucous  membrane  having  been  removed  with  internal  hfemorrhoids  or 
prolapse ;  more  often  it  is  due  to  the  wound  that  is  left  failing  to  heal  for  a 
long  time.  Owing  in  part  to  venous  congestion,  in  part  to  the  irritation  of 
the  fteces  and  the  constant  contact  with  septic  material,  wounds  of  the 
bowel  sometimes  refuse  to  heal,  and  gradually  extend  by  ulceration  until, 
when  at  length  cicatrisation  does  occur,  the  scars  are  rigid  and  hard  and 
extend  over  a  considerable  area.  Finally  many  of  these  cases  are  assigjied 
to  parturition,  whether  they  are  due  to  sloughing  of  the  mucous  membrane 
from  injuries  received  at  the  time,  or  to  inflammation  of  the  cellular  tissue 
around  the  bowel  afterwards. 

Spasmodic  stricture  of  the  bowel  as  sucli  has  no  existence,  but  there  is  no 
doubt  that  many  cases  of  ulceration  and  of  organic  stricture  are  complicated, 
and  the  symptoms  made  infinitely  more  severe,  by  spasmodic  contraction  of 
the  involuntary  muscular  fibre  in  the  wall,  and  perhaps  of  the  levator  ani 
as  well.  Whether  this,  if  long  continued,  can  at  length  lead  to  atrophy  and 
fibroid  degeneration  is  open  to  question. 
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Symptoms. — The  symptoms  of  stricture  of  the  rectum  are  partly  those 
of  obstruction,  partly  those  of  irritation  and  inflammation.  Generally  the 
latter  are  present  first,  but  sometimes,  when  the  stricture  is  higher  up  in 
the  bowel  than  usual,  obstruction  occurs  almost  without  warning.  Diarrhasa 
of  a  morning,  on  first  getting  out  of  bed,  and  again  after  food ;  a  constant 
discharge  from  the  anus,  keeping  the  skin  moist  and  sore,  and  leading  to 
the  formation  of  tags  and  fissures ;  a  sense  of  fulness  about  the  part,  with 
persistent  desire  to  strain  ;  and  general  uneasiness  about  the  loins  and 
down  the  thighs,  are  nearly  always  present.  After  a  while  there  is  difficulty 
of  defecation  ;  attacks  of  constipation  alternate  with  diarrhoea  ;  normal 
motions  are  never  passed  ;  the  fieces  are  in  small  hard  pellets,  mixed  with 
mucus,  like  white  of  egg  at  first,  later  with  cofl'ee-ground  debris.  The  pain 
becomes  more  severe,  radiating  from  the  perinaeum  all  over  the  branches  of 
the  sacral  plexus  ;  the  griping  never  ceases  ;  the  abdomen  becomes  distended 
with  flatus ;  there  is  loss  of  power  over  the  sphincter,  so  that  wind  and 
liquid  ffeces  are  constantly  escaping  ;  sympathetic  troubles  about  the  bladder 
and  uterus  set  in  ;  and  the  patient  rapidly  becomes  worn  out  by  the  constant 
suffering. 

If  the  disease  is  allowed  to  continue,  the  ulceration  of  the  bowel  becomes 
deeper  and  deeper ;  suppuration  occurs  in  the  tissues  around,  leaving 
fistulfe,  which  may  open  on  the  exterior  or  communicate  with  some  of  the 
neighbouring  viscera ;  the  suffering  becomes  intense ;  and  death  ensues  at 
length  from  exhaustion,  hectic,  and  profuse  suppuration,  or  from  peritonitis 
or  intestinal  obstruction. 

Diagnosis. — The  diagnosis  of  fibrous  stricture  of  the  rectum  must  be 
made  by  digital  examination  ;  the  finger  meets  either  with  an  annular  con- 
striction, or  a  hard  tubular  canal,  the  walls  of  which  are  rigid  and  unyield- 
ing. Only  in  a  very  few  cases  is  it  too  high  up.  By  placing  the  patient 
under  an  anaesthetic,  slightly  dilating  the  anus,  and  pushing  the  perineum 
well  up,  the  whole  of  the  region  in  which  fibrous  stricture  occurs  can 
generally  be  explored.  If  nothing  is  felt,  and  the  symptoms  point  definitely 
to  obstruction,  an  attempt  may  be  made  to  carry  the  examination  farther  by 
the  long  enema-tube,  or  by  passing  the  hand  into  the  bowel  with  the  pre- 
cautions already  described. 

Occasionally  olive-headed  bougies,  similar  to  those  used  for  examining 
the  lu'ethra,  only  on  a  larger  scale,  are  of  use  for  determining  the  length  of 
a  stricture. 

Treatment.  1.  General. — The  diet  must  be  nutritious,  but  such  as  to 
leave  a  very  small  residue  ;  the  motions  kept  soft ;  the  bowels  not  allowed 
to  act  too  often,  and  every  assistance  given  them  in  the  shape  of  enemata  of 
glycerine  or  oil.  Inflammation  and  ulceration  of  the  mucous  membrane  are 
always  present  in  bad  cases  of  stricture  as  a  consequence,  if  they  are  not  the 
cause,  and  no  pains  should  be  spared  to  relieve  them,  and  procure  cicatrisa- 
tion, by  rest  and  mild  astringent  ointments. 

Iodide  of  potash  should  be  given  if  there  is  any  evidence  of  syphilis, 
with  enemata  of  lotio  nigra  ;  but  it  is  only  of  use  when  there  are  specific 
ulcers  ;  it  has  no  effect  upon  the  scars.  Cod-liver  oil  is  of  great  benefit 
even  in  cases  that  are  not  tubercular;  pure  milk  diet  may  be  tried  with 
advantage  for  a  time  ;  and,  in  short,  every  attempt  must  be  made  to  restore 
health  and  strength,  while  soothing  the  affected  part  as  much  as  possible. 
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2.  Local. — Gradual  dilatationh  the  most  successful ;  forcible  stretching, 
unless  the  stricture  is  actually  at  the  orifice,  is  dangerous.  Wh'-^re  the 
opening  is  small  and  the  tissues  dense,  a  laminaria  tent  may  be  used  ;  but 
in  most  cases  gum-elastic  bougies  of  different  sizes,  well  softened  and  well 
greased,  are  preferable.  A  small  injection  of  oil  is  given  first,  the  patient 
lying  on  his  side,  and  the  bougie  very  gently  guided  into  the  narrowed  part, 
remembering  that,  particularly  in  old-standing  cases,  the  walls  are  very  soft 
in  places  and  easily  torn.  As  a  rale,  the  bougie  should  not  fit  the  stricture 
closely,  but  if,  after  one  or  two  trials,  there  is  no  pain  or  sign  of  irritation, 
tapering  ones  may  be  used  with  caution.  In  some  patients  the  bougie  must 
be  withdrawn  after  a  few  minutes  ;  others  will  tolerate  them  for  several 
hours,  so  that  no  definite  time  for  their  withdrawal  can  be  mentioned.  A 
suppository  of  acetate  of  lead  and  opium,  or  a  small  injection  of  starch  and 
laudanum,  should  be  introduced  as  soon  as  the  bougie  is  removed.  It  is 
sufficient  in  most  cases  if  this  is  done  every  second  or  third  day,  gradually 
increasing  the  size.  Where  it  is  possible,  the  treatment  should  be  kept  up 
until  a  bougie  an  inch  and  a  quarter  or  an  inch  and  a  half  in  diameter  will 
pass  with  ease  ;  and  even  then  it  is  essential  to  make  use  of  them  occasionally 
afterwards  in  order  to  prevent  a  relapsfe. 

Not  unfrequently,  after  the  treatment  has  been  carried  out  for  a  short 
time,  the  rectum  becomes  irritable,  the  skin  round  the  anus  red  and  tender ; 
the  amount  of  discharge  increases  ;  and  there  is  a  certain  degree  of  feverish - 
ness.  In  this  case,  the  bougies  must  be  left  off  at  once,  the  patient  confined 
to  bed,  and  local  sedatives  applied  until  the  inflammation  has  subsided 
again.  If  the  treatment  is  persisted  in,  ulceration,  and  perhaps  abscess  and 
fistula,  will  follow. 

Internal  division  of  rectal  stricture  has  little  to  recommend  it ;  sometimes, 
when  the  constriction  is  near  the  anus  and  the  mucous  membi-ane  only  is 
involved,  it  may  be  practised  ;  but  unless  great  care  is  taken,  it  is  not 
unlikely  to  be  followed  by  ulceration,  which  may  be  very  persistent.  In  the 
congenital  annular  form,  where  the  surface  is  healthy,  and  there  is  no 
induration  beneath,  there  is  not  the  same  objection.  The  bowels  are 
thoroughly  opened,  the  anus  stretched  under  an  anassthetic,  and  the  sharp 
margin  of  the  projecting  ring  divided  at  three  or  four  points,  care  being 
taken  not  to  penetrate  too  deeply.  The  patient  is  kept  lying  down,  and  the 
bowels  confined  for  three  or  four  days  ;  then  a  purgative  is  given,  and,  after 
the  motion,  the  mucous  membrane  is  thoroughly  washed  out  with  a  weak 
antiseptic.  Bougies  should  not  be  passed  for  two  or  three  days,  and  the 
finger  should  be  carefully  introduced  first  to  make  certain  that  the  wounds 
are  healed. 

Electrolysis  has  been  tried  for  stricture  of  the  rectum,  as  for  stricture 
of  the  urethra,  the  negative  electrode  being  applied  to  the  face  or  the 
interior  of  the  narrowed  part  ;  but,  except  that  it  is,  perhaps,  more  rapid 
in  its  action,  it  is  doubtful  if  it  possesses  any  advantage  over  gradual 
dilatation,  and  it  is  certainly  more  likely  to  be  followed  by  irritation  and 
ulceration. 

Linear  2)roctotoviy.— Unless  great  care  is  taken,  and  bougies  are  passed 
at  frequent  mtervals,  relapses  are  almost  sure  to  occur,  sooner  or  later, 
except,  perhaps,  in  the  congenital  form.  Each  time  the  stricture  becomes 
harder  and  denser,  and  at  length  more  or  less  of  the  bowel  is  converted  into 
a  rigid,  unyielding,  cartiilaguous  tube,  with,  perhaps,  abscesses  and  fistul* 


1134    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTUEES 


around  it.  If  this  is  witliin  a  short  distance  of  the  anus,  an  attempt  may  be 
made  to  reheve  it  by  what  is  known  as  Hnear  proctotomy.  The  rectum  is 
thoroughly  washed  out,  the  patient  placed  in  the  lithotomy  position,  and 
the  finger  passed  through  the  stricture,  some  of  its  fibres  being  divided  to 
effect  this  if  necessary  ;  and  then,  with  a  long  curved  sharp-pointed  bistoury, 
the  whole  of  the  stricture-tissue  is  divided  as  near  the  middle  posterior  line 
as  possible,  right  down  to  the  sacrum,  and  out  at  the  anus.  Sometimes 
there  is  free  hjemorrhage,  especially  high  up  at  the  angle  of  the  wound, 
and  to  avoid  this  it  has  been  recommended  to  use  the  ecraseur;  but  it 
can  usually  be  checked  without  difficulty  by  pressure.  The  operation  is 
followed  by  profuse  •  suppuration ;  but  the  drainage  is  good ;  there  is  free 
escape  for  the  pus  ;  and  the  part  is  placed  at  perfect  rest.  All  that  is 
required  is  that  the  cavity  should  be  well  irrigated  once  or  twice  a  day.  As 
soon  as  the  wound  is  granulating  freely  and  the  sloughs  have  separated, 
generally  at  the  end  of  a  week  or  ten  days,  a  soft  bougie  may  be  passed,  to 
prevent  recontraction. 

Colotomy. — Finally,  where  this  has  failed  or  is  impracticable,  when  there 
is  obstruction  owing  to  stricture  high  up  in  the  bowel,  or  when  there  are 
fistuliB,  especially  if  they  communicate  with  neighbouring  viscera,  colotomy 
is  the  only  resource. 

Malignant  Stricture 

Epithelioma  of  the  anus  is  not  a  very  common  affection.  It  is  always 
the  squamous-celled  variety,  and  usually  commences  as  a  small  nodule  or 
wart,  which  may  at  first  be  mistaken  for  an  external  pile.  Before  long, 
however,  the  surface  breaks  down  and  ulcerates,  and  a  sore  is  left,  which,  if 
it  lies  on  the  junction  of  the  skin  and  mucous  membrane,  may  be  as  painful 
as  fissure. 

Epithelioma  of  the  7-ectum,  on  the  other  hand,  is  of  very  frequent  occur- 
rence, and,  like  that  which  is  met  with  elsewhere  in  the  large  intestine,  may 
appear  not  only  in  old  age  but  during  young  adult  life.  It  may  involve  any 
portion  of  the  bowel ;  but  usually  there  is  a  clear  ring  of  mucous  membrane 
for  an  inch  or  so  just  inside  the  anus  ;  and  not  unfrequently  the  surface  is 
free  as  far  as  the  junction  of  the  sigmoid  flexure  with  the  rectum,  so  that 
the  growth  is  out  of  reach  of  the  finger. 

Its  appearance  varies  very  much  in  different  cases.  At  the  very  com- 
mencement there  may  be  merely  a  hardened,  slightly  raised  patch,  seem- 
ingly covered  by  the  mucous  membrane  ;  soon,  however ,  this  begins  to 
spread,  both  in  extent  and  depth.  The  surface  becomes  rough  and  uneven ; 
sometimes  it  grows  out  in  the  form  of  a  nodule,  which  projects  into  the 
bowel  and  attains  a  very  considerable  size  before  it  breaks  down  ;  more 
often  it  begins  to  ulcerate  almost  at  once,  and  the  destruction  may  extend  so 
deeply  as  to  leave  but  little  of  the  growth  at  the  base.  The  margins  of  the 
sore  are  raised,  thickened,  and  hard ;  generally  they  are  very  irregular  in 
outline ;  the  base  is  exceedingly  uneven,  not  unfrequently  covered  with 
sloughs,  and  at  times  bleeds  freely ;  and  the  tissues  lying  beneath  it  are  as 
hard  as  cartilage,  and  so  fixed  as  to  be  quite  immovable.  Very  often  the 
ulcer  surrounds  the  intestine  like  a  ring,  and  the  contraction  of  the  tissues 
outside  is  so  great  that,  in  spite  of  the  destruction,  the  canal  is  almost,  if  not 
altogether,  closed ;  in  other  cases  it  forms  a  deep  excavated  sore  on  one  side 
or  behind,  extending  far  beyond  the  limits  of  the  bowel;  and  in  others, 
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again,  the  whole  of  the  interior  of  the  tube  for  some  inches  is  ragged  and 
irregular  on  the  surface,  so  that  nothing  can  be  felt  but  the  brealdng-down 
epithelial  growth. 

The  starting-point  of  the  growth  is  undoubtedly  in  connection  with 
Lieberkuhn's  follicles,  and  in  every  example  some  portion  of  the  tumour  can 
be  found  with  the  characteristic  adenoid  structure  of  cylindrical  epithelioma; 
but  in  some  cases  the  epithelial  element  is  in  excess,  and  large  vascular 
masses  of  new-growth  are  formed,  soft,  like  encephaloid,  and  sprouting  into 
the  interior  of  the  bowel ;  in  others  the  fibrous  part  is  more  developed,  and 
the  base  of  the  ulcer,  the  muscular  coat  of  the  bowel,  and  the  fatty  tissues 
around  are  infiltrated  with  a  dense  cicatricial  mass  to  such  an  extent  that 
when  cut  across  it  has  all  the  appearance  of  scirrhus.  The  sacral  and 
coccygeal  glands  are  not  involved  till  late ;  secondary  deposits,  unless  the 
case  terminates  early,  are  usually  found  in  the  liver. 

Colloid  degeneration  of  small  portions  of  the  growth  is  not  uncommon, 
j     and  little  masses  like  boiled  sago  may  be  frequently  found  here  and  there  in 
I    its  substance ;  much  more  rarely  the  whole  growth  is  involved.  Other  forms 
of  malignant  disease  are  very  rare.    One  or  two  examples  of  sarcoma  are 
recorded,  and  melanotic  growths  have  been  known  to  occur. 

Symptoms.  —  The  onset  is  peculiarly  insidious,  and,  especially  when  the 
growth  involves  the  upper  part  of  the  rectum,  and  assumes  the  annular  type, 
complete  obstruction  may  occur  suddenly  and  without  warning  of  any  kind, 
the  orifice  being  blocked  either  with  a  small  mass  of  hardened  fa3ces  or  by 
a  fold  of  the  mucous  membrane.  As  a  rule,  however,  all  the  symptoms 
of  non- malignant  ulceration  and  stricture  are  present  in  an  aggravated 
form. 

At  first  there  is  merely  an  uneasy  consciousness  of  the  existence  of  the 
part,  with  a  certain  amount  of  irritation  about  the  anus  ;  or  there  is  a  slight 
discharge  of  blood-stained  mucus,  and  the  patient  imagines  that  he  has  piles  ; 
then  it  becomes  distinctly  painful,  especially  after  exercise  or  when  the  bowels 
have  acted.  Sometimes  this  pain  is  of  a  dull  aching  continuous  character  ; 
or  more  often  it  takes  the  form  of  violent  neuralgia,  shooting  down  all  the 
branches  of  the  sacral  plexus,  especially  on  the  left  side.  Occasionally  it  is 
relieved  by  the  passage  of  the  ffeces  ;  much  more  often  every  action  of  the 
bowels  makes  it  tenfold  worse,  and,  in  spite  of  the  constant  desire  and  sense 
of  fulness  ni  the  rectum,  the  patient  looks  forward  to  it  with  dread.  As  the 
passage  becomes  narrowed,  the  straining  and  tenesmus  grow  more  and  more 
severe  ;  the  fteces  come  away  in  hardened  lumps  ;  attacks  of  constipation 
alternate  with  a  kind  of  spurious  diarrhoea ;  a  blood-stained  and  very 
offensive  discharge  is  continually  oozing  out ;  the  skin  becomes  inflamed 
and  sore  ;  prolapse  of  the  mucous  membrane  or  ha3morrhoids  occur  ;  abscesses, 
with  violent  throbbing  and  high  fever,  form  in  the  cellular  tissue  around, 
and  leave  behind  them  fistuhe,  which  may  open  on  the  exterior  or  com- 
municate with  the  bladder  or  vagina  ;  and  at  length  the  patient  becomes 
utterly  worn  out  by  the  suffering. 

Death  may  be  caused  at  any  time  by  peritonitis,  hemorrhage,  or  obstruc- 
tion ;  or,  if  no  complication  of  this  kind  sets  in,  secondary  deposits  make  their 
appearance  in  the  liver,  the  legs  begin  to  swell,  there  is  complete  inability 
to  take  any  food,  night  sweats  come  on,  and  the  patient  sinks  from  exhaus- 
tion, worn  out  by  the  constant  pain,  and  emaciated  to  the  last  degree.  The 
duration  is  very  variable,  and,  owing  to  the  insidious  character  of  the  earlier 
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symptoms,  exceedingly  bard  to  estimate.  As  a  rule,  it  is  very  much  more- 
rapid  in  the  young  than  in  the  old  ;  some  of  the  quickly  growing  fungating- 
forms  prove  fatal  within  a  few  months  ;  others,  in  which  the  hard  and  dense 
fibrous  stricture-tissue  predominates,  last  for  five  and  even  six  years.  Un- 
less some  accidental  complication  appears,  three  years  may  be  taken  as  the- 
average. 

Diagnosis. — In  advanced  cases  there  is  no  difficulty  :  the  severity  of  the- 
pain,  the  peculiarly  offensive  character  of  the  blood-stained  discharge,  and 
the  appearance  of  the  anus,  surrounded  with  piles  and  inflamed  folds  of  skin, 
are  sufficient.  If  the  finger  is  introduced,  it  comes  into  contact  with  a  hard,, 
uneven  stricture,  generally  about  two  inches  from  the  anus.  The  orifice  is 
often  very  small,  and  any  attempt  to  pass  even  the  tip  through,  is  attended 
with  extreme  pain  ;  the  surface  is  rugged  and  dense,  but  breaks  down  at. 
once  with  pressure,  bleeding  freely  ;  and  above  there  is  a  large  irregular 
cavity,  the  walls  of  which  are  ulcerated  all  over.  It  is  only  in  very  extreme 
cases  of  syphilitic  or  dysenteric  ulceration,  that  anything  similar  is  produced. 
In  the  earlier  stages  of  the  disease,  which  are  rarely  seen,  careful  examina- 
tion is  necessary,  especially  as  this  form  of  carcinoma  is  not  at  all  uncommon 
in  young  adult  life,  and  any  growth  in  the  bowel  which  is  surrounded  by 
induration,  or  which  cannot  be  moved  freely  upon  the  subjacent  tissue,  should 
be  regarded  with  very  grave  suspicion,  and  a  thorough  investigation  under  an 
anfBsthetic,  with  the  anus  well  dilated,  insisted  upon. 

When  the  growth  occurs  in  the  higher  part  of  the  rectum,  above  the 
reach  of  the  finger,  the  patient  may  complain  of  attacks  of  diarrhoea  alternate 
ing  with  constipation,  but  as  a  rule  nothing  else  is  noticed,  until  the  con- 
striction is  far  advanced  and  obstruction  imminent. 

Treatment.  1.  liadical. — In  all  cases  in  which  it  is  possible  to  remove  it 
thoroughly,  the  affected  portion  should  be  excised  without  delay.  It  is  very 
difficult  to  say  how  long  a  patient  affected  with  carcinoma  of  the  rectum  may 
live  without  operation,  but  there  is  no  question  that  if  the  diagnosis  is  made- 
before  the  disease  is  far  advanced,  and,  the  whole  of  it  is  removed,  it  may  be 
years  before  there  is  any  recurrence  ;  and,  in  the  meanwhile,  at  the  risk  of 
what  is  not  at  that  time  a  serious  operation  (whatever  it  may  be  later),  the- 
patient  is  relieved  from  a  source  of  unceasing  pain.  For  this  to  succeed,, 
however,  certain  conditions  are  essential.  The  patient  must  be  in  a  good 
state  of  health  ;  extreme  old  age  is  of  course  a  bar,  but  even  quite  late  in- 
life,  if  the  kidneys  are  sound  and  the  patient  is  not  plethoric,  excision  is  suc- 
cessful, provided  the  local  conditions  are  good.  The  growth  must  be  within 
a  reasonable  distance  of  the  anus  ;  that  is  to  say,  the  finger  must  be  able- 
easily  to  reach  above  its  highest  limit  all  round  the  bowel.  In  the  female, 
the  peritoneal  fold  is  usually  less  than  three  inches  from  the  anus  ;  in  the 
male  it  is  an  inch  higher,  and  it  may  be  raised  still  more  by  moderate  dis-  • 
tension  of  the  bladder ;  so  that,  especially  in  the  latter  case,  a  very  con- 
siderable portion  of  the  bowel  may  be  removed.  If,  however,  the  anterior 
surface  is  involved  high  up,  an  operation  is  rarely  advisable,  not  so  much 
from  the  fear  of  opening  the  peritoneum,  as  because  the  growth  is  almost 
aure  to  have  extended  to  it.  Further,  the  wall  of  the  rectum  must  be 
freely  mo  .  able  on  the  outside  tissues.  The  case  is  most  favourable  when 
the  disease  is  limited  to  the  posterior  wall  or  the  sides  of  the  bowel.  If  it 
involves  the  anterior  surface  to  any  extent,  or  if  it  has  formed  a  complete 
ring,  there  is  almost  sure  to  be  extensive  infiltration  of  one  part  or  another. 
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In  this  respect  again,  the  prospect  is  distinctly  not  so  good  in  women  as  it  is 
in  men :  the  vagina  becomes  impHcated  much  sooner  than  the  pi  ostate ; 
and  though,  according  to  Cripps,  the  operation  is  practicable  so  long  as  the 
vaginal  mucous  membrane  remains  free,  it  becomes  very  much  more  serious. 
Finally,  there  must  be  no  secondary  deposit  in  the  liver,  and  no  glandular 
enlargement,  either  sacral,  or,  if  the  anus  is  involved,  inguinal. 

Excision  of  the  recturii. — The  patient  is  prepared,  in  the  usual  way,  by 
enemata,  placed  under  an  anfesthetic,  and  secured  with  Clover's  crutch. 
The  incisions  are  :  (1)  a  crescentic  one  on  each  side,  surrounding  the  anus 
(through  the  skin,  if  the  external  sphincter  must  be  removed ;  through  the 
mucous  membrane  inside  the  bowel,  if  this  is  not  affected),  and  (2)  a  median 
one  running  back  from  this  to  the  tip,  or  a  little  to  the  left  side  of  the 
coccyx.  The  former  should  open  up  the  ischiorectal  foss^  thoroughly  on 
each  side  ;  the  latter  should  divide  the  posterior  wall  of  the  bowel,  from 
above  the  growth  down  its  whole  length.  It  is  usually  recommended  to 
make  the  vertical  one  first,  by  transfixion  with  a  sharp-pointed  bistoury  from 
within  the  bowel,  as  this  enables  at  once  a  thorough  examination  of  the 
growth  to  be  made  in  every  direction. 

The  levator  ani  must  be  cut  through  with  scissors,  the  anterior  wall 
dissected  off  the  prostate  or  vagina,  as  the  case  may  be  (a  catheter  or  the 
finger  being  used  to  give  notice  of  any  approach  to  these  organs),  and  the 
sides  of  the  bowel  separated  as  high  up  as  required.  As  soon  as  it  is 
thoroughly  detached,  the  lower  end  is  carefully  cut  off  with  stout  curved 
scissors,  clamps  being  placed  at  once  on  any  vessels  that  bleed.  If  the  peri- 
toneum is  widely  opened,  it  must  be  secured  with  sutures  ;  under  other  cir- 
cumstances the  sides  of  the  wound  fall  together. 

The  bowel  should  not  be  drawn  down  and  sutured ;  the  tension  is  too 
great,  and  it  encourages  the  retention  of  the  wound  secretion.  A  large 
drainage-tube  should  be  inserted,  and  the  whole  cavity  lightly  plugged  with 
iodoform  gauze.  This  may  be  allowed  to  come  away  of  itself  in  forty-eight 
hours,  by  placing  the  patient  in  a  warm  boracic  bath. 

As  a  rule,  granulation  and  cicatrisation  are  very  rapid,  and  but  little 
after-treatment  is  required  ;  the  upper  end  of  the  bowel  is  drawn  down  and 
the  sides  fall  together.  As  soon  as  healing  is  well  established,  a  bougie 
should  be  passed  at  frequent  intervals  as  often  as  required  ;  or,  if  this  is  not 
sufficient,  the  patient  should  wear  a  suitably  shaped  vulcanite  plug. 

The  operation  is  a  severe  one  even  when  the  peritoneum  is  not  opened  ; 
but  if  the  removal  is  complete  and  early,  there  is  no  doubt  the  duration  of 
life  is  prolonged.  The  degree  of  comfort  depends  upon  the  success  with 
which  contraction  is  avoided.  In  rare  cases  the  patients  regain  control  (this 
is  one  reason  for  leaving  the  external  sphincter  when  possible) ;  more 
frequently  they  are  comfortable  so  long  as  there  is  no  diarrhoea,  but  a  bougie 
must  be  used  regularly.  Occasionally  the  cicatrisation  is  very  obstinate.  If 
a  strip  of  mucous  membrane  can  be  left  the  contraction  is  less  severe,  but 
the  risk  of  recurrence  is  greater. 

Resection  of  the  rcctum.^In  Germany  operations  on  the  rectum  have 
been  carried  very  much  farther  than  in  England.  Kraske  of  Freiburg,  for 
example,  does  not  hesitate  to  remove  the  coccyx,  divide  the  left  sacrosciatic 
ligament,  and,  if  necessary,  chisel  off  part  of  the  sacrum.  In  this  way  the 
side  of  the  rectum  is  exposed,  the  diseased  part  can  be  freely  excised,  and 
the  upper  end  of  the  bowel  drawn  down  and  secured  to  the  lower. 

4  D 
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Bardenlieuer  does  not  limit  the  operation  to  malignant  growths,  but 
includes  cases  of  rectovaginal  fistulte  with  a  very  large  defect  or  with  con- 
siderable Idnlving  of  the  bowel ;  and  some  cases  of  stricture  (although  the 
presence  of  inflammatory  adhesions  usually  prevents  this).  The  whole  of 
the  rectum  and  part  of  the  intestine  above  (upwards  of  ten  inches)  have  been 
removed. 

The  incision  runs  from  the  posterior  margin  of  the  anus  to  the  middle  of 
the  sacrum  :  the  soft  parts  are  detached  from  the  bone,  the  sacrosciatic 
ligaments  divided,  and  the  sacrum  itself  cut  across  at  the  level  of  the  third 
vertebra.  The  wound  is  widened  by  tearing  the  tissues  in  the  middle  line 
with  the  index  fingers,  and  everything  on  the  inner  aspect  of  the  levator  ani 
that  surrounds  the  bowel  is  detached  by  degrees  until  the  rectum  (below  the 
growth)  is  thoroughly  isolated.  A  loop  is  then  passed  round  it,  the  perito- 
neum separated  off  (opened  if  necessary),  and  the  bowel  drawn  down  and 
divided  about  an  inch  and  a  half  above  the  growth.  The  mucous  and 
muscular  coats  are  then  united  by  separate  sets  of  sutures  and  the  wound 
plugged  with  iodoform  gauze. 

2.  Palliative. — Where  excision  of  the  disease  is  impracticable  the  only 
thing  left  is  to  render  the  patient's  life  as  endurable  as  possible  and  treat  the 
symptoms  as  they  arise.    The  general  treatment  must  be  the  same  as  in 
ulceration  and  stricture  due  to  other  causes  :  the  motions  must  be  kept  soft 
and  small ;  the  diet  must  be  nutritious  and  easily  digested,  and  the  pain 
relieved  by  sedative  injections,  but  care  should  be  taken  to  avoid  establishing 
a  morphia  habit  in  the  earlier  days  of  the  disease  ;  in  the  later  ones  it  can- 
not be  helped.    Diarrhoea  must  be  checked  at  once  by  starch  and  opium  ; 
the  less  frequently  the  bowels  act  the  better,  so  long  as  there  is  no  obstruc- 
tion.    Constipation  caused  by  early  contraction  of  the  stricture  is  more 
difficult  to  deal  with  ;  as  a  rule,  when  the  disease  is  high  up,  it  is  an  indica- 
tion for  colotomy  ;  but  if  it  is  quite  close  to  the  anus,  and  an  operation  is 
not  thought  advisable,  relief  may  be  obtained  by  bougies  ;  this,  however,  is 
only  practicable  in  exceptional -cases,  and  even  then  the  pain  is  so  severe, 
and  the  risk  of  perforating  the  bowel  and  setting  up  inflammation  around  it 
so  great,  that  it  can  scarcely  be  recommended.    Sometimes,  when  there  is  a 
great  fungating  mass  in  the  interior  of  the  bowel,  it  is  possible  to  tear  it 
away  or  scrape  it  out,  the  anus  having  been  dilated  first  so  that  there  may 
be  free  access  to  every  part ;  and  it  is  said  that  if  the  operation  is  rapidly 
performed,  there  is  but  little  haemorrhage ;  but  every  precaution  should  be 
taken  beforehand.    Finally,  if  obstruction  sets  in,  if  fistulas  form,  whether 
they  open  on  the  exterior  or  into  one  of  the  neighbouring  viscera,  or  if  there 
is  intense  pain  caused  by  the  passage  of  the  faeces  over  the  ulcerated  surface, 
colotomy  should  be  performed,  as  already  described,  either  in  the  inguinal 
or  lumbar  region.    Unhappily,  it  can  do  little  or  nothing  in  the  way  of 
relieving  the  intense  neuralgia  which  is  caused  by  the  disease  involving  the 
sacral  plexus. 

Villous  Tumour  of  the  Rectum 

Villoup  growths,  similar  to,  but  rather  coarser  than  the  fimbriated 
papilloma  of  the  bladder,  are  occasionally  met  with  in  the  rectum.  AHingham, 
who  has  had  the  widest  experience  of  them,  describes  them  as  forming  a 
soft,  lobulated,  spongy  mass,  either  sessile,  or  with  a  pedicle  formed  from  the 
subjacent  mucous  membrane.    In  most  cases  they  grow  from  the  posterior 
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wall,  rathei'  high  up,  and  by  far  the  greater  iiuraber  occur  in  people  over 
fifty  years  of  age.  In  some  they  caused  severe  htemorrhage,  and  the  growth 
occasionally  became  prolapsed ;  but  the  most  striking  feature  is  the  con- 
stant discharge  of  large  quantities  of  thin  watery  mncus.  The  diagnosis, 
unless  some  portion  of  the  growth  is  forced  out  through  the  anus,  is 
exceedingly  difficult,  owing  to  the  peculiar  soft  velvety  feel  of  the  mass, 
which  prevents  its  being  distinguished  from  the  natural  folds  of  the  mucous 
membrane.  The  only  treatment  is  free  excision  ;  and  this  is  especially 
necessary,  as  in  a  large  proportion  of  cases  malignant  disease  followed. 

Ngevus  of  the  rectum  is  occasionally  met  with,  and  may  give  rise  to  very 
profuse  h{emorrhage. 
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CHAPTER  XX 
INJURIES  AND  DISEASES  OF  THE  KIDNEYS 


ABNOEMALITIES 

FoKM  AND  Number 

The  kidneys  are  occasionally  united  together  more  or  less  closely.  There 
may  be  only  a  fibrous  band  between  them,  or  the  upper  or  lower  ends  may 
be  joined  together,  so  as  to  form  a  horseshoe-shaped  mass  in  front  of  the 
vessels ;  or  they  may  be  fused  into  an  irregular  disc,  lying  somewhere  near 

the  middle  line  and  not  unfrequently  as 
low  down  as  the  sacrum  (fig.  394).  As  a 
rule  there  is  but  little  inconvenience  from 
this  ;  but  cases  are  recorded  in  which 
thrombosis  of  the  great  veins  and 
hydronephrosis  have  occurred ;  and  in 
one  instance  the  pain  during  the  men- 
strual period  was  so  great  that  an 
operation  was  undertaken  for  the  re- 
moval of  the  offending  mass  without  its 
being  known  that  it  was  the  only  kidney. 

Size  and  Position 

Variations  in  size  are  still  more 
common.  One  kidney  may  be  absent, 
and  that  too  without  the  other  showing 
any  remarkable  change.  Both  ureters 
may  be  present,  coming  from  the  single 
kidney,  one  crossing  to  the  other  side. 
More  often,  without  being  altogether 
deficient,  one  kidney  is  so  small  that  it 
is  doubtful  whether  it  could,  single- 
handed,  be  sufficient  for  the  work  of  the 
body.  This  occurs  so  frequently  as  the  . 
consequence  of  disease  that  in  all  cases 
in  which  the  removal  of  a  kidney  is 
contemplated  it  is  essential  to  obtain 
definite  information  with  regard  to  the 
efficiency  of  the  other. 

The  vessels  are  often  abnormal,  both 
in  position  and  origin.    The  most  serious  deviation  is  when  an  artery  arises 
from  the  aorta  higher  up  or  lower  down  than  ordinary,  or  from  the  common  : 
iliac.   This  is  said  to  occur  about  once  in  seven.    The  ureter  may  be  double, 
either  at  its  commencement  or  for  the  whole  of  its  course.    Usually  its 


Fig.  394. — Single  median  kidney  lying  below 
the  bifurcation  of  tlie  aorta. 
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direction  is  fairly  straight ;  but  sometimes  it  is  seriously  distorted  or  com- 
pressed by  tumours  ;  and  occasionally,  just  where  it  springs  from  the  pelvis, 
there  is  a  valve  of  mucous  membrane  which  may  act  as  a  very  grave  obstruc- 
tion to  the  flow  of  urine. 

The  kidneys  are  not  unfrequently  found  lower  down  in  the  abdomen  or  in 
h'ont  of  the  vessels,  especially  when  there  is  any  malformation.  Sometimes 
they  lie  over  the  sacro-iliac  synchondrosis,  or  even  in  the  iliac  fossa ;  and 
they  may  be  the  source  of  very  serious  trouble  from  enlargement  at  the  men- 
strual period,  or  from  acting  as  an  obstruction  during  parturition.  Pressure 
as  a  rule  causes  a  peculiar  sickening  pain,  and  sometimes  after  handling 
blood  appears  in  the  urine. 

Movable  and  Floating  Kidneys 

Owing  to  the  loose  character  of  the  surrounding  tissues,  the  kidneys  are 
always  slightly  movable.  If  the  lower  end  is  exposed  from  the  loin  it  may 
be  seen  to  ascend  and  descend  with  respiration  ;  and  it  can  be  pressed 
forwards  with  the  finger  or  pushed  back  again  by  the  hand  upon  the  abdo- 
men. When  this  movement  is  so  free  that  it  can  be  felt  plainly  from  the 
outside,  the  kidney  is  said  to  be  movable ;  it  is  floating  if  the  range  is  greater 
still,  so  that  it  comes  into  contact  with  the  front  wall  of  the  abdomen.  In 
the  latter  case  there  may  be  a  mesonephron,  or  fold  of  peritoneum  investing 
the  kidney  like  a  portion  of  the  small  intestine,  but  it  is  very  unusual. 

Movable  kidney  is  more  common  on  the  right  side  than  the  left,  and  in 
women  than  in  men.  The  former  fact  is  probably  to  be  accounted  for  by  the 
downward  pressure  of  the  liver  and  by  the  shortness  of  the  left  renal  artery ; 
the  latter  by  various  reasons,  of  which  the  use  of  stays,  the  effect  of  repeated 
pregnancies,  causing  great  relaxation  of  the  abdominal  wall  after  great  ten- 
sion, and  the  comparatively  sudden  alterations  in  the  amount  of  perirenal 
adipose  tissue  common  under  the  same  circumstances,  are  the  most  important. 
Conditions  like  hydronephrosis,  calculus,  or  new  growths  which  increase  the 
weight  of  the  organ,  may  assist,  but  of  themselves  are  scarcely  sufiicient.  In 
most  cases  the  immediate  cause  is  stated  to  be  an  accident  of  some  kind,  such 
as  a  fall  in  the  sitting  position. 

Symptoms. — Sometimes  a  floating  kidney  merely  causes  inconvenience  ; 
sometimes,  on  the  other  hand,  even  when  it  is  only  slightly  movable,  it  gives 
rise  to  intense  sufl:ering.  A  feeling  of  weight  or  of  dragging,  or  of  something 
being  loose,  is  always  present,  and  during  the  menstrual  period  and  after 
exertion  is  very  severe ;  riding  is  out  of  the  question ;  and  stooping  and 
walking  are  very  painful.  Attacks  resembling  renal  colic,  attended  with 
vomiting  and  great  prostration,  are  of  frequent  occurrence  :  occasionally  there 
is  jaundice,  or  oadema  from  pressure  upon  the  veins  ;  sometimes  the  ureter 
becomes  partially  blocked  from  twisting,  causing  temporary  hydronephrosis  ; 
dyspepsia  and  loss  of  health  and  strength  are  almost  always  present,  and  in 
many  cases  the  patients  become  hysterical  or  hypochondriacal,  so  that  they 
have  even  been  known  to  make  away  with  themselves. 

The  shape  of  the  kidney  can  sometimes  be  recognised  through  the  abdo- 
minal wall ;  the  patient  should  be  placed  in  the  recumbent  position  with  the 
hips  well  flexed  ;  and  if  there  is  much  pain  or  tension,  an  anesthetic  may  be 
given.  If  the  organ  is  not  much  out  of  place,  it  can  usually  be  grasped  between 
the  hands,  one  buried  deep  in  the  flank,  outside  the  erector  spina?,  the  other 
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working  downwards  on  to  it ;  in  other  cases,  when  it  has  in  the  iliac  fossa  or 
on  the  crest,  the  outhne  can  be  felt  at  once.  Very  often  abetter  idea  maybe 
obtained  by  placing  the  patient  upon  the  hands  and  knees,  that  the  weight  of 
the  organ  may  bring  it  forward.  Percussion  in  the  flanks  is  rarely  of  much 
service  ;  and,  unless  the  handling  is  very  rough  or  the  kidney  diseased,  there 
is  no  reason  why  the  secretion  of  urine  should  show  any  change. 

There  is  some  reason  to  believe  (though  it  cannot  be  considered  proved) 
that  movable  kidneys,  independently  of  the  accidents  that  may  befall  them  from 
twisting  of  the  ureter,  &c.,  are  more  liable  to  be  affected  by  disease  than  others. 

Diagnosis. — Floating  kidney  itself  is  rarely  mistaken,  but  many  other 
conditions  have  been  taken  for  it.  Distended  gall-bladders ;  fjecal  masses 
in  the  colon ;  omental  cysts  ;  tumours  of  the  pancreas ;  carcinoma  of  the 
pylorus ;  ovarian  cysts  ;  floating  spleen,  and  many  others,  having  been 
■diagnosed  as  such,  and  in  some  instances  the  mistake  was  not  apparent 
until  the  abdomen  had  been  opened.  Even  when  the  tumour  is  superficial, 
it  is  easy  to  be  misled  by  a  vague  resemblance  in  shape  ;  when  it  is  deep 
and  scarcely  movable,  there  may  be  nothing  but  the  peculiar  character  of 
the  renal  pain  to  serve  as  guide. 

Treatment.^ — In  the  slighter  cases  the  patient  may  be  fitted  with  an 
elastic  abdominal  belt,  reaching  well  down  to  the  pubes  and  Poupart's 
ligament,  with  an  air-pad  over  the  displaced  organ  to  hold  it  up  and  press 
it  back  into  the  loin.  Violent  exercise,  especially  riding,  or  anything 
attended  with  jolting,  must,  of  course,  be  avoided.  If  attacked  by  renal 
colic  the  patient  should  be  placed  in  bed,  the  bowels  well  opened,  and  dry 
cups  and  hot  fomentations  applied  over  the  loins.  If  this  does  not  give 
relief,  and  the  condition  of  the  patient  is  such  that  it  is  necessary  to  adopt 
a  more  active  line,  the  kidney  may  be  exposed  in  the  loin  and  stitched  in  situ 
{neplirorrhapliy) .  The  incision  is  almost  the  same  as  for  lumbar  colotomy; 
the  structures  are  divided  in  the  same  way  and  the  perirenal  fat  exposed. 
This  should  be  freely  divided,  and  (while  an  assistant  from  in  front  pushes 
the  kidney  back  into  its  place)-several  catgut  sutures  passed  through  its 
capsule,  so  as  to  fasten  it  to  the  lumbar  aponeurosis  over  as  wide  an  area  as 
possible.  A  drainage-tube  should  be  introduced  down  to  the  surface  of  the 
kidney,  with  the  view  of-  exciting  a  certain  degree  of  inflammation.  Probably 
the  ultimate  benefit  many  of  these  cases  derive  is  dependent  more  upon  the 
adhesions  that  form  around  the  kidney  than  upon  the  sutures,  which  must 
soon  be  absorbed. 

A  healthy  kidney  should  never  be  removed  merely  because  it  is  floating, 
but  a  large  proportion  of  true  floating  kidneys  are  diseased  in  some  way  or 
other,  and  then  the  conditions  are,  of  course,  completely  altered.  The 
abdominal  operation  is  always  preferred  in  these  cases,  as  it  enables  a  better 
idea  to  be  formed,  not  only  of  the  diseased  kidney,  but  of  the  state  of  the 
other  one. 


INJURIES  OF  THE  KIDNEY 
Contusions  and  Lacerations 

Tearing  or  bruising  of  the  kidney  is  usually  the  result  of  direct  violence, 
iich  as  a  blow  upon  the  lumbar  region,  or  crushing,  as  in  railway  accidents ; 
r  it  may  be  produced  by  a  sudden  fall  in  the  sitting  position.    The  extent 
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varies  from  merely  a  superficial  contusion  to  complete  disorganisation  ;  and 
the  symptoms  depend  partly  upon  the  litemorrhage  and  the  escape  of  urine, 
partly  upon  the  injury  inflicted  on  neighbouring  structures. 

Hcemorrhage.— The  amount  of  blood  lost  is  very  variable  ;  in  injuries  of 
the  cortex  only  there  is  rarely  very  much,  but  if  the  rent  traverses  the  hilum, 
or  one  of  the  larger  arteries  has  given  way,  particularly  if  the  peritoneum  is 
torn  so  that  there  is  a  large  space  for  it  to  collect  in,  the  patient  may  bleed 
to  death.  Usually  it  pours  down  the  ureter  and  collects  in  the  bladder,  either 
at  once,  or  after  an  interval  of  a  few  hours.  If  the  quantity  is  large,  coagula- 
tion is  not  uncommon,  and  long  worm-like  clots  may  form  in  the  ureter,  giving 
rise  to  the  symptoms  of  renal  colic,  or  even  causing  obstruction  and  hydro- 
nephrosis. In  other  cases  tlie  bladder  becomes  filled  ;  there  is  severe  pain 
over  the  pubes  and  at  the  end  of  the  penis,  and  if  means  are  not  taken  to 
break  up  and  remove  the  coagula,  decomposition  may  occur  and  cause  acute 
cystitis.  The  colour  at  first  is  bright ;  but,  unless  the  lu^morrhage  persists, 
in  a  day  or  two  it  becomes  smoky,  and  then  gradually  clears  up. 

Haemorrhage  around  the  kidney  may  occur  in  severe  injuries  :  a  swelling 
forms  rapidly  over  the  loins,  and,  later,  staining  makes  its  appearance  in  the 
inguinal  region,  and  even  in  the  scrotum,  as  the  blood-stained  serum  travels 
downwards  along  the  course  of  the  vessels. 

Extravasation  of  lirine  is  rare,  unless  the  pelvis  of  the  kidney  or  the 
ureter  is  torn.  Sometimes  it  escapes  into  the  peritoneal  cavity ;  more 
frequently  it  collects  in  the  loose  cellular  tissue  around  the  kidney,  and, 
setting  up  a  certain  amount  of  inflammation,  gradually  forms  a  thin-walled 
cyst,  which  grows  larger  and  larger,  until  it  can  be  felt  from  the  loins  to  the 
abdomen.  This  has  been  called  spurious  or  traumatic  liydronephrosis,  but 
the  condition  is  entirely  dift'erent.  As  a  rule,  after  a  few  days  or  weeks,  the 
extravasation  becomes  general,  and  either  acute  peritonitis  sets  in  or  the 
patient  sinks  from  septic  absorption,  caused  by  the  suppuration  and  sloughing 
around  the  kidney. 

The  other  symptoms  are  not  characteristic.  Pain  is  always  present, 
usually  of  a  peculiar  sickening  character,  especially  when  any  pressure  is 
made  upon  the  part  ;  and  in  many  cases  it  radiates  doAvn  the  thigh  or  to 
the  testicle.  All  over  the  lumbar  region  there  is  great  tenderness.  The 
muscles,  both  of  the  abdomen  and  in  the  loins,  are  rigidly  contracted  ;  the 
body  is  l)ent  to  the  injured  side  and  the  hip  is  kept  in  the  flexed  position. 
Sometimes  there  is  pain  along  the  course  of  the  lumbar  plexus,  and  very 
often  the  testicle  is  retracted  up  to  the  ring  ;  but,  if  the  injury  is  confined  to 
the  kidney,  shock  is  rarely  very  severe.  When  the  patient  is  much  collapsed, 
there  is  always  reason  to  fear  either  that  the  peritoneum  has  given  way  or 
that  the  ha3morrliage  has  been  extensive. 

Injuries  of  the  kidney  may  be  followed  by  true  hydronephrosis  from 
occlusion  of  the  ureter  ;  by  peritonitis  from  extravasation  of  urine  or  ex- 
tension of  the  inflammation  ;  or  by  suppurative  nephritis  and  pyonephrosis, 
the  suppuration  occurring  partly  in,  partly  around  the  kidney.  When  this 
happens,  if  the  patient  survives,  urinary  fistuhe  are  sometimes  left,  dis- 
charging through  an  opening  in  the  loin  or  in  the  inguinal  region.  In  one 
or  two  instances  total  suppression  of  urine  has  followed,  possibly  from 
obstruction  to  the  renal  vessels,  but  almost  certainly  in  one  case  at  least 
from  the  reflex  influence  of  the  nervous  system.  The  same  tiling  has  been 
known  to  occur  after  operations  on  the  kidney. 
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The  prognosis  depends  upon  the  extent  of  the  injury  and  the  nature  of 
the  comphcations  that  follow.  The  majority  recover  without  consequences 
of  any  kind ;  but  if  there  is  extravasation  of  urine,  or  much  loss  of  blood, 
either  at  once  or  later,  from  giving  way  of  the  clot  or  the  formation  of 
an  aneurysm,  the  question  becomes  very  serious.  Eecovery,  either  complete 
or  with  the  formation  of  a  fistula,  may  take  place  even  after  suppuration ; 
general  peritonitis  is  almost  hopeless,  as  this  rarely  comes  on  unless  the 
injury  is  very  extensive. 

Treatment. — In  the  slighter  cases  all  that  is  necessary  is  to  confine  the 
patient  to  bed  on  low  diet,  and  empty  the  colon  thoroughly  by  enemata.  If 
bleeding  continues  the  side  may  be  bandaged;  or  Leiter's  coils  arranged 
over  the  lumbar  region ;  and  half-drachm  doses  of  liquid  extract  of  ergot 
given  every  two  or  three  hours,  only  allowing  the  patient  small  quantities  of 
ice  to  suck.  A  small  amount  of  clot  in  the  bladder  may  be  left  to  soften 
and  come  away  of  itself ;  but  if  there  is  much  distension  or  pain,  it  should 
be  withdrawn  with  one  of  Bigelow's  evacuating  tubes  and  a  suction  appa- 
ratus, for  fear  of  decomposition  and  cystitis.  If  the  hsematuria  persists 
and  it  is  almost  certain  from  the  amount  of  blood  that  is  lost,  and  the 
rapidity,  that  some  large  branch  is  torn,  an  incision  should  be  made  in  the 
loin,  and,  if  the  bleeding  cannot  be  checked  by  ligature  or  plugging,  the 
kidney  must  be  excised. 

Extravasation  of  blood  around  the  kidney  may  be  treated  in  the  same- 
way.  If  the  swelling  is  very  large  and  threatens  to  suppurate,  the  bulk  of 
it  may  be  reduced  by  aspiration,  and  subsequently  the  abscess  opened  and 
drained.  When  it  is  due  to  urine  the  swelling  rarely  appears  until  some- 
days  have  elapsed,  and  the  diagnosis  cannot  be  certain  until  some  of  the 
fluid  is  withdrawn.  If  this  contains  urea,  and  if  it  can  be  shown  by  the  aid 
of  the  cystoscope  that  no  urine  enters  the  bladder  from  the  corresponding 
ureter,  nephrotomy  should  be  performed  at  once,  the  most  convenient  time 
being  chosen  after  the  patient  has  rallied  fi-om  the  shock,  before  there  is  any 
septic  absorption.  In  other  cases  aspiration  may  be  tried,  and  then,  if 
necessary,  incision — the  fistula,  if  it  persists,  being  dealt  with  later. 

Wounds  of  the  Kidney 

The  kidney  may  be  wounded  either  through  the  loin  or  the  abdomen ; 
in  the  latter  case  the  peritoneal  cavity  is  opened,  and  probably  other  organs 
injured  as  well.  In  one  or  two  cases  prolapse  has  occurred,  the  whole  organ 
being  squeezed  out  through  a  wound  in  the  loins. 

The  symptoms  are  the  same  as  in  contusion  of  the  kidney,  with,  in 
addition,  those  due  to  the  wound.  The  prognosis  depends  upon  the  nature 
of  the  injury  :  incised  wounds  heal  readily  ;  gunshot  injuries,  on  the  other 
hand,  are  very  likely  to  be  followed  by  suppuration  and  sloughing ;  but 
extensive  urinary  infiltration  is  not  common.  The  lumbar  plexus  may  be 
torn  ;  the  colon  opened ;  and  even  the  peritoneal  cavity  traversed  by  a  bullet 
without  the  result  being  fatal.  Fistula,  however,  and  serious  bladder 
troubles,  phosphatic  calculus  and  cystitis,  not  unfrequently  make  their 
appearance  afterwards. 

Haemorrhage  should  be  checked  as  soon  as  possible,  and  any  foreign 
bodies  that  can  be  found  removed  at  once,  but  prolonged  exploration  with  a 
probe  in  order  to  find  a  bullet  is  not  advisable.    The  wound  should  be  left 
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open  ;  and,  as  there  is  always  a  tendency  for  it  to  become  valvular,  a  large 
tube  should  be  introduced  down  to  the  bottom.  Later  on,  if  suppuration 
occurs,  free  incisions  are  necessary.  In  prolapse  of  the  kidney,  if  it  is  much 
injured,  a  ligature  should  be  placed  around  the  pedicle  and  the  organ  removed  ; 
in  other  cases  an  attempt  may  be  made  to  return  it. 


SUEGICAL  AFFECTIONS  OF  THE  KIDNEYS 
SUPPKESSION  OP  UllINE 

Tlie  secretion  of  urine  may  be  checked  in  various  ways.  A  calculus  may 
be  impacted  in  the  ureter ;  acute  nephritis  may  set  in  ;  or  some  sudden 
shock  may  give  the  circulation  such  a  check  that  the  blood-pressure  falls  too 
low ;  and  this  may  happen  even  when  the  kidney  is  healthy.  If  it  is  already 
diseased—  if  there  is,  for  example,  chronic  interstitial  nephritis,  so  that  the 
secreting  power  is  already  impaired,  and  the  fibrous  tissue  is  hard  and 
unable  to  accommodate  itself  to  rapid  changes  in  the  blood- supply — a  very 
trivial  reason  is  sufficient,  and  a  cause  chat  in  a  healthy  kidney  is  scarcely 
enough  to  bring  on  a  transient  flushing,  may  be  followed  by  such  congestion 
as  to  stop  the  secretion  altogether. 

Causes.  1.  Slioch.—  Suppression  of  urine  may  come  on  suddenly,  from 
one  instant  to  another,  from  sliock.  The  passage  of  a  catheter  may  cause  it, 
even  when  the  kidneys  are  sound  ;  if  they  are  diseased,  not  only  is  this  more 
likely  to  happen,  but  when  it  does  it  is  infinitely  more  serious.  In  the  one 
case  it  is  transient  (though  instances  to  the  contrary  are  not  unknown)  ;  in 
the  other  it  may  be  final.  This  is  one  of  the  chief  reasons  why  operations 
on  the  urinary  organs  are  a  matter  of  such  grave  consideration  when  the 
kidneys  are  diseased.  So  long  as  no  extra  strain  falls  upon  them  they  may 
be  equal  to  their  work  ;  the  least  disturbance,  reflex  or  direct,  is  enough  to 
stop  the  secretion  altogether. 

The  way  in  which  the  suppression  is  caused  is  not  always  the  same. 
It  is  due,  no  doubt,  to  the  influence  of  the  nervous  system;  but  in  some 
instances  the  nerves  of  the  kidneys  only  are  involved,  in  others  the  eflect  is 
general.  In  the  former  case  there  is  intense  renal  congestion  ;  only  a  small 
amount  of  fluid  is  excreted  ;  its  specific  gravity  is  high,  and  often  it  is  mixed 
with  blood.  In  the  latter  the  pressure  is  so  low  that,  as  in  injuries  to  the 
upper  part  of  the  spinal  cord,  or  in  the  shock  that  is  associated  with  injury 
to  the  peritoneum,  the  blood  lies  almost  stagnant,  and  no  urine  at  all  is 
formed.  In  the  vast  majority  the  secretion  recommences  of  itself ;  but  the 
result  may  prove  fatal,  either  from  general  shock  or  from  persistence  of  sup- 
pression, especially  when  the  cause  is  a  continuous  one,  such,  for  example, 
as  a  catheter  tied  in  the  urethra.  It  happens  in  women  as  well  as  in  men; 
it  has  been  known  in  children  ;  and  it  is  especially  common  after  injury  to 
the  urinary  organs,  excluding  the  penile  urethra.  Nephrotomy  on  one  side 
has  been  known  to  cause  suppression  on  the  other,  so  that  there  was  for 
some  time  reason  to  fear  that  there  might  be  only  one  kidney;  calculus 
impacted  in  the  ureter  nearly  always  gives  rise  to  it ;  there  is  hardly  an 
operation  about  the  bladder  which  it  has  not  sometimes  followed  ;  while 
it  is  notorious  after  passing  a  catheter  through  the  fixed  portion  of  the 
urethra,  especially  in  cases  of  recent  stricture  ;  in  old  ones  the  mucous 
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membrane  and  the  nerve-endings  in  it  seem  to  lose  their  sensitiveness 
altogether. 

2.  Acicte  inflammation. —  Scarlet  fever,  cold,  cantliarides,  extensive 
lesions  of  the  cutaneous  surface  and  other  causes  occasionally  lead  to  such 
extreme  congestion  as  to  cause  suppression.  The  kidney  becomes  immensely 
swollen  ;  the  capsule  is  so  stretched  that  it  flies  apart  if  it  is  divided  with  a 
knife  ;  the  cortex  is  thickened  and  either  deeply  congested  or  paler  than 
natural,  according  to  the  relative  amount  of  vascular  and  epithelial  change  ; 
and  the  urine  (such  as  is  secreted)  is  stained  with  blood,  of  high  specific 
gravity,  and  loaded  with  albumin. 

Gradual  suppression  is  met  with  chiefly  in  suppurative  pyelonephritis. 
This  is  the  condition  which  has  received  the  exceedingly  misleading  name  of 
surgical  kidney,  and  which  so  frequently  proves  the  cause  of  death  in  cases 
of  long-standing  stricture  or  enlargement  of  the  prostate.  The  kidney  is 
already  in  a  state  of  chronic  inflammation,  the  interstitial  connective  tissue 
is  hard  and  dense,  the  secreting  structure  proportionately  degenerated, 
and  the  specific  gravity  of  the  urine  constantly  too  low  ;  suddenly  some 
irritant  (a  catheter,  or  ammoniacal  decomposition  of  the  urine)  causes  acute 
inflammation  of  the  bladder ;  the  ureters,  the  pelvis,  and  the  substance 
of  the  kidney  speedily  become  involved  by  direct  extension ;  suppurative 
pyelonephritis  sets  in ;  a  number  of  minute  abscesses  make  their  ap- 
pearance in  the  cortex ;  the  circulation  becomes  more  and  more  em- 
barrassed, the  secretion  more  and  more  difficult,  and  in  a  few  days  or 
weeks  the  patient  sinks  into  a  low  typhoid  state  with  partial  suppression  of 
urine. 

3.  Obstruction  of  ureter. —  Sudden  closure  of  one  ureter  is  usually 
followed  by  intense  congestion  of  the  corresponding  kidney,  and  partial 
suppression  of  urine  in  the  other  from  shock.  If  the  obstruction  continues 
the  latter  usually  recovers,  but  the  former  gradually  becomes  more  and  more 
dilated,  until  at  length  hydronephrosis  follows. 

If  one  kidney  is  destroyed  in  this  way,  the  other,  provided  it  is  healthy, 
undergoes  compensative  hypertrophy  to  make  up  the  deficiency ;  and  the 
urine  that  collects  behind  the  obstruction  is  pale,  of  low  specific  gravity, 
with  a  diminished  amount  of  urea,  and  sometimes  a  small  quantity  of 
albumin.  If,  on  the  other  hand,  the  second  kidney  is  actually  or  practically 
non-existent,  suppression  is  complete  from  the  first,  without  any  warning 
other  than  that  given  by  the  previous  attacks  of  renal  colic. 

In  one  lady  under  my  care  total  suppression  had  already  lasted  nine 
days  (there  was  a  history  of  a  previous  attack  that  had  continued  for  six, 
and  had  at  length  yielded  with  the  passage  of  much  blood  and  gravel). 
On  the  tenth  day  I  opened  the  kidney  on  the  left  side  through  the 
loin,  and  found  the  pelvis  at  an  enormous  depth,  but  no  calculus  could  be 
detected,  even  with  a  probe.  The  patient,  who  was  at  the  time  suffering 
from  the  most  intense  muscular  weakness,  rallied  and  lived  for  a  month. 
Post  mortem  it  was  found  that  the  right  kidney  and  the  right  ureter  were 
completely  absent  ;  the  left  measured  eight  inches  by  four,  and  was  some- 
what displaced  ;  there  was  a  large  calculus  impacted  low  down  at  the 
junction  of  the  pelvis  with  the  ureter. 

Symptoms. — Suppression  of  urine  is  in  itself  only  a  symptom,  and  the 
consequences  that  follow  naturally  depend  upon  the  cause.  Wien  it  is 
the  result  of  shock,  whether  this  is  due  to  severe  injury  to  another  part  of 
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the  body,  or  is  the  consequence  of  an  operation  upon  the  urinary  organs, 
the  secretion  may  return  within  a  few  hours,  before  any  harm  is  done,  or  the 
shock  may  prove  fatal. 

In  nephritis  the  symptoms  are,  to  some  extent,  the  result  of  the  suppres- 
sion. The  acute  form — that,  for  example,  which  occurs  after  scarlet  fever — 
is  seldom  met  with  in  surgery,  and  cases  are  rarely  seen  with  the  typical 
symptoms  of  rapid  anasarca,  coma,  and  convulsions.  The  chronic  variety, 
however,  that  which  follows  irritation  of  the  urinary  organs  in  cases  of  stric- 
ture and  enlargement  of  the  prostate,  is  exceedingly  common.  The  symptoms 
are  slow  in  their  onset  and  very  insidious  ;  there  is  no  rigor,  though  the 
temperature  may  rise  in  the  course  of  a  day  or  two  to  102°  F.  or  103°  F.  ; 
the  pulse  is  quick  and  feeble,  the  tongue  hard,  dry,  and  brown,  and  the 
strength  fails  rapidly.  The  patient  lies  prostrate,  in  a  state  of  semi-uncon- 
sciousness ;  the  mind  is  constantly  wandering  ;  there  is  total  inability  to  take 
food  ;  vomiting  is  not  unfrequent  ;  very  often  there  is  great  restlessness,  and, 
towards  the  end,  sometimes  coma  ;  but  convulsions  are  rarely  present. 

Obstructive  suppression,  on  the  other  hand,  or  that  which  follows  the 
removal  of  the  only  working  kidney,  is  totally  different.  For  the  first  three 
or  four  days  there  is  nothing  at  all  remarkable  ;  then  gastric  disturbance, 
with,  perhaps,  vomiting,  sets  in  ;  but  the  most  striking  symptom  is  the 
failure  of  the  muscular  strength.  The  mind  is  quite  undisturbed,  the  tem- 
perature is  not  raised,  and  the  pulse  is  scarcely  quickened.  Generally  at 
the  end  of  a  week,  but  sometimes  not  for  ten  days,  a  change  sets  in,  and  then 
the  end  comes  rapidly.  The  pupils  become  contracted,  the  muscles  begin  to 
twitch,  the  temperature  falls  below  normal ;  the  respiration  becomes  difficult 
and  panting,  owing  to  the  weakness  of  the  muscles ;  the  patient  is  confined 
to  bed ;  sometimes  there  is  apathy  or  drowsiness,  but  never  coma  or  con- 
vulsions, and  intelligence  is  retained  to  the  last.  Death  seems  to  be  due  to 
respiratory  and  cardiac  failure  :  a  week  or  ten  days  is  not  an  unusual  time  ; 
in  a  few  instances  life  has  been  prolonged  for  even  greater  periods. 

Hydkonephbosis 

By  this  is  meant  a  gradual  dilatation  of  the  pelvis  and  calyces  of  the 
kidney,  with  absorption  of  the  secreting  part,  until  at  length  a  sac  is  formed, 
large  enough,  perhaps,  to  contain  a  gallon  of  fluid,  or,  if  it  occurs  before 
birth,  to  prove  an  obstacle  to  parturition. 

It  may  be  congenital  or  acquired,  though  the  latter  is  the  more  common  ; 
and,  according  to  the  cause,  it  may  affect  one  side  or  both.  In  all  cases  it 
appears  to  arise  from  an  obstruction  to  the  outflow  of  urine  ;  the  secretion 
continues,  gradually  stretching  all  the  surrounding  structures,  until  at 
length  the  renal  substance  is  so  thinned  that  it  is  no  longer  able  to  work  ; 
and  then  sometimes,  but  very  rarely,  the  fluid  may  be  absorbed  again.  The 
secretion,  under  these  circumstances,  dift'ers  from  normal  urine,  in  contain- 
ing albumin  and  mucin  with  very  little  urea.  Whatever  the  explanation 
may  be,  this  always  happens  when  there  is  any  hindrance  to  the  flow  ;  it 
may  be  noticed  even  when  the  obstruction  is  only  of  a  temporary  character, 
as  in  renal  colic  ;  and,  if  the  cause  is  removed  before  the  kidney  has  under- 
gone atrophy,  the  percentage  of  urea  may  rise  again  to  the  normal,  and  the 
albumin  and  mucin  disappear. 

In  the  slighter  cases  the  shape  of  the  kidney  is,  to  a  certain  extent. 
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retained  ;  there  is  merely  dilatation  of  the  pelvis  and  calyces,  with  widening 
of  the  collecting  tubules,  and  increase  in  the  amount  of  interstitial  connec- 
tive tissue  ;  in  extreme  ones,  nothing  is  left  but  a  thin-walled  cyst,  generally 
rather  elongated,  especially  if  the  obstruction  is  low  down,  but  so  modified 

by  pressure  that  it  cannot  be  said  to 
possess  any  form  of  its  own.  Probably 
the  largest  cysts  arise  from  compara- 
tively sudden  obstruction  in  a  healthy 
kidney  ;  when  it  is  gradual  the  wasting 
of  the  cortical  part  prevents  much 
accumulation. 

Causes. — The  obstruction  is  gene- 
rally in  the  ureter,  but  in  the  bilateral 
forms  it  may  be  in  the  bladder  or  the 
urethra  ;  and  it  may  be  the  result  of 
some  foreign  body  in  the  interior,  of 
some  structural  change  in  the  wall 
itself,  or  of  pressure  from  the  outside. 

1.  Of  these  the  impaction  of  a, 
calculus  is  by  far  the  most  common. 
Usually  it  is  caught  either  at  the  com- 
mencement, just  where  the  pelvis 
grows  narrow,  or  at  the  end,  perhaps 
half  projecting  into  the  bladder ;  but  it 
may  occur  at  any  point.  Clots  of  blood 
and  hydatid  cysts  are  said  to  have 
produced  the  same  result. 

2.  Structural  changes  may  arise 
from  various  causes.  Stricture  of  the 
Granulations  may  form  on  the  mucous 

surface  and  become  coated  ovgr  with  phosphates.  Papillomata,  similar  to 
those  found  in  the  bladder,  are  occasionally  met  with.  Cancer  of  the  pelvis  of 
the  kidney  may  lead  to  the  same  result ;  or  there  may  be  a  fold  of  mucous 
membrane  just  at  the  commencement  of  the  ureter  acting  as  a  valve.  In  a  few 
instances  congenital  atresia  and  absence  of  a  ureter  have  been  recorded. 
Imperforate  urethra  ;  stricture  and  other  affections  of  the  urinary  passages ; 
even  phimosis,  and  great  increase  in  the  frequency  of  micturition,  sometimes 
occasion  a  slight  degree  of  it  in  both  kidneys,  with  or  without  dilatation  of 
the  bladder. 

3.  Very  slight  external  pressure  is  sufficient  to  cause  it.  Mere  twisting 
or  looping  of  the  ureter  is  enough,  or  the  pressure  of  a  tumour,  such 
as  the  retrofiexed  uterus.  It  has  even  been  caused  by  an  abnormal  renal 
artery  crossing  the  ureter,  and  by  one  ureter  opening  so  close  to  the  other  as 
to  impede  the  flow  from  it. 

Symptoms. — Hydronephrosis  is  rarely  discovered  until  the  swelling  has 
reached  a  considerable  size.  It  begins  first  high  up,  under  the  last  rib,  and 
spreads  downwards  into  the  iliac  fossa,  and  forwards  to  the  middle  line, 
carrying  tne  colon  inwards  in  front  of  it.  If  there  is  any  doubt  as  to  the 
position  of  the  intestine,  it  can  generally  be  made  out  by  inflating  it  with  air. 
Fluctuation  is  usually  distinct :  there  is  absolute  dulness  on  percussion,  and 
a  sense  of  deep-seated  resistance  on  palpation.    Sometimes  the  distension 
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is  so  great  as  to  interfere  with  the  action  of  the  bowels  and  with  respira- 
tion. 

If  the  obstruction  is  sudden,  there  may  be  a  great  deal  of  pain  with  blood 
in  the  urine  ;  in  most  cases  there  is  little  more  than  a  sense  of  discomfort 
with  constant  dull  aching.  Occasionally  the  volume  varies  in  size  ;  the  ob- 
struction suddenly  gives  way  ;  there  is  a  profuse  discharge  of  clear  or  slightly 
turbid  fluid,  and  the  tumour  disappears.  Intermittent  hydronephrosis,  the 
fluid  being  expelled  as  soon  as  the  tumour  reaches  a  certain  size,  and  then 
collecting  again,  is  not  unknown.  It  may  arise  in  some  few  cases  from 
spasmodic  muscular  contraction  ;  but  more  probably  from  bending  or  looping 
of  the  ureter,  as  in  floating  kidney,  or  from  compression  by  a  tumour. 

Diagnosis. — From  pyonephrosis  it  can  only  be  distinguished  by  the  con- 
stitutional signs.  Hydatids  of  the  liver,  spleen,  or  kidneys  are  almost  as 
difficult  until  they  have  been  tapped ;  the  fluid  they  contain  is  of  higher 
specific  gravity,  1,010  or  1,012,  instead  of  1,004,  and  the  proportion  of  sodium 
chloride  is  much  higher.  Ovarian  cysts,  as  a  rule,  are  more  mobile ;  they 
begin  in  the  pelvis  and  spread  upwards  ;  and  the  relation  they  bear  to  the 
intestine,  and  especially  to  the  colon,  is  not  the  same.  Ascites  in  certain 
very  rare  cases  is  so  limited  by  adhesions  that  it  presents  a  close  resemblance  ; 
and  a  few  instances  are  recorded  of  perirenal  cysts  which  scarcely  admit  of 
diagnosis  during  life. 

Rupture  of  the  ureter  occasionally  leads  to  a  subperitoneal  collection  of 
urine,  which  has  been  called  spurious  hydronephrosis,  but  the  condition  is 
very  dift'erent.  Renal  and  perinephritic  abscesses  are  quicker  in  their  course 
and  are  attended  with  a  much  greater  amount  of  pain. 

Hydronephrosis,  if  left  to  itself,  may  prove  fatal  either  from  exhaustion, 
or  pressure  upon  other  organs,  or  from  rupture  into  the  peritoneal  cavity. 
Occasionally  it  remains  stationary  for  years,  until  perhaps  the  secreting  power 
of  the  kidney  is  completely  destroyed  ;  sometimes  then  the  fluid  is  absorbed 
again,  and  in  a  few  instances  spontaneous  cure  has  resulted  from  the  sudden 
yielding  of  the  obstruction. 

Treatment. — The  slighter  degrees,  those  which  arise  from  gradual  or 
partial  obstruction,  are  rarely  diagnosed.  When  it  is  so  large  as  to  form  a 
■distinct  tumour,  it  is  usually  necessary  to  take  some  steps  for  its  removal. 
In  a  few  cases  manipulation  and  gentle  kneading  over  the  ureter,  assisted 
by  opiates  and  warm  baths,  have  proved  successful.  Occasionally  the 
tumour  can  be  raised  by  external  pressure,  or  shifted  by  changing  the 
position  of  the  body,  so  as  to  release  the  ureter  for  a  time  and  allow  the 
fluid  to  escape  ;  and  in  one  or  two  instances  ureterotomy  has  been  performed 
■with  a  good  result ;  but,  as  a  rule,  the  obstructing  cause  is  either  beyond  this 
or  the  walls  of  the  sac  are  so  softened  and  thinned  that  the  danger  of  rupture 
into  the  peritoneal  cavity  is  too  great. 

Repeated  puncture,  aspiration,  and  injection  with  iodine,  have  been  tried 
in  cases  in  which  the  renal  substance  has  disappeared  and  there  is  nothing 
but  the  cyst  to  deal  with.  In  the  majority,  however,  free  incision  through 
the  lumbar  region  with  drainage,  affords  a  better  prospect ;  especially  as  it 
is  sometimes  possible,  by  examining  the  upper  end  of  the  ureter  in  this  way, 
to  find  and  remove  the  cause.  The  great  objection  is  that  urinary  fistula  is 
liable  to  form,  and  that,  if  suppuration  should  occur  as  a  consequence  of 
defective  drainage,  the  structures  around  the  cyst-wall  are  so  matted  to- 
gether as  to  render  its  removal  subsequently  a  matter  of  great  difficulty. 
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In  many  instances,  however,  the  fistula  gives  rise  to  but  little  inconvenience  ; 
and  if  it  does,  and  if  it  is  proved  that  the  other  kidney  is  sufficiently  active, 
the  renal  substance  can  as  a  rule  be  enucleated  much  more  easily  through 
the  wound,  and  with  much  less  danger  to  the  patient,  after  the  cyst  has  con- 
tracted to  moderate  dimensions,  than  while  it  is  still  so  large  as  to  displace 
and  compress  all  the  neighbouring  organs. 

If,  however,  the  condition  at  the  time  of  the  operation  is  plainly  irreme- 
diable, and  the  cyst- wall  can  be  separated  easily,  nephrectomy  may  be  performed 
at  once. 

Tumours  of  the  Kidney 

Diagnosis. — New  growths  in  the  kidney  must  be  distinguished  from 
cystic  degeneration,  hydronephrosis  and  pyonephrosis,  from  abscesses  around 
the  kidney  in  connection  with  the  vertebras,  pleura,  csecum,  colon,  liver, 
or  the  pelvic,  urinary  and  genital  organs  ;  from  dermoid  and  hydatid  cysts  ; 
from  cysts  of  the  ovary  and  pancreas  ;  from  enlargement  of  the  spleen,  and 
in  children  from  enlargement  of  the  mesenteric  glands. 

The  history  (family  as  well  as  personal)  and  the  general  symptoms  (es- 
pecially if  there  is  any  pyrexia,  or  evidence  of  any  diathesis)  are  of  very  great 
importance  ;  the  urine  must  be  carefully  investigated,  not  only  once,  but  for 
days  together  ;  the  abdomen  and  the  loins  thoroughly  examined  ;  and  finally, 
if  there  is  still  any  doubt  as  to  the  nature  of  the  swelling,  it  must  be  explored 
with  an  aspirating  needle. 

To  examine  the  kidney,  the  patient  should  be  under  an  ansesthetic, 
to  relax  the  muscles ;  one  hand  should  be  placed  in  the  hollow  of  the 
flank,  between  the  last  rib  and  the  crest  of  the  ilium,  the  other  just  below 
the  cartilages  of  the  ribs,  on  the  front  wall  of  the  abdomen.  In  this  way 
the  lower  third  of  the  organ  can  be  felt  and  fairly  grasped,  even  when  it  is 
not  enlarged,  and  the  size,  shape,  mobility,  and  consistence  can  usually  be 
made  out.  As  it  enlarges,  it  extends  towards  the  middle  line  in  front — (it 
never  causes  any  prominence  behind,  although  it  may  fill  up  the  hollow  of 
the  loins) — but,  except  in  the  case  of  sarcomata  or  cystic  disease,  it  rarely 
reaches  the  middle  line,  or  extends  so  far  down  into  the  pelvis  that  the  hand 
cannot  be  introduced  beneath  it.  New  growths  of  the  kidney  are  usually  so 
soft  as  to  give  the  sensation  of  fluctuation. 

The  relation  of  the  tumour  to  the  colon  is  most  important.  It  depends 
to  some  extent  upon  the  side ;  on  the  right,  as  the  kidney  enlarges,  the 
cfEcum  and  the  lower  part  of  the  colon  are  pushed  back  to  the  outer  side 
of  the  tumour,  while  the  upper  part  crosses  obliquely  in  front.  On  the 
left  side  the  colon  lies  well  in  front,  and  can  be  felt  as  a  rounded  cord  rolling 
over  and  over  under  the  finger  ;  or,  if  it  is  filled  with  air,  a  line  of  reson- 
ance  can  be  made  out  where  the  kidney  is  percussed.  It  very  rarely  happens 
that  a  coil  of  intestine  intrudes  itself  between  the  liver  or  the  spleen  and  the 
abdommal  wall.  Resonance  in  the  flanks  is  never  present  when  there  is  a 
renal  tumour  of  any  size. 

Finally,  in  case  of  doubt,  the  kidney  may  be  explored  behind  the  perito- 
neum with  an  aspirating  needle.  It  may  be  introduced  just  at  the  outer 
edge  of  the  erector  spinse,  on  a  level  with  the  first  lumbar  vertebra,  or,  if  the 
kidney  is  enlarged,  midway  between  the  last  rib  and  the  crest  of  the  ilium  ; 
and  the  direction  of  the  needle  should  be  forwards  and  a  little  downwards— 
in  fact,  as  nearly  as  possible  towards  the  umbihcus.    As  a  rule,  if  the  trocar 
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is  about  four  inches  long,  there  is  no  fear  of  injuring  any  important  struc- 
ture, and  the  sudden  cessation  of  resistance,  as  soon  as  the  shoulder  of  the 
instrument  enters  an  open  space,  can  be  felt  at  once. 

Cysts 

Cystic  disease  of  the  kidneys,  like  hydronephrosis,  may  be  either  con- 
genital or  acquired,  and  may  occur  on  one  side  or  both.  In  many  instances 
the  whole  organ  consists  of  nothing  but  cysts,  of  all  sizes,  from  a  pea  to  an 
orange,  so  that,  if  both  are  affected,  there  is  practically  no  secreting  sub- 
stance left.  Not  unfrequently,  on  the  other  hand,  its  existence  is  never 
suspected  at  all,  and  it  is  only  discovered  ^josi  mortem ;  the  only  symp- 
tom is  the  persistent  low  specific  gravity  of  the  urine,  and  even  that  is  not 
invariable.  Occasionally,  in  adult  life,  the  cysts  enlarge  to  such  an  extent 
that  the  tumour  becomes  the  source  of  serious  trouble,  from  pressure  upon 
neighbouring  organs. 

The  cysts  usually  contain  an  albuminous  fluid  with  a  small  quantity  of 
mea :  occasionally  uric  acid  is  found  as  well,  and  not  unfrequently  traces 
of  old  haemorrhages.  The  consistence,  however,  may  be  so  thick  as  to 
resemble  colloid.  The  walls  are  always  thin,  and  lined  with  a  single  layer 
of  flat  epithelium.  In  most  cases  they  originate  from  the  urinary  tubules, 
which  have  been  blocked,  either  by  inflammation  and  degeneration  of  the 
epithelial  cells  (caused  possibly  by  the  infarcts  of  uric  acid  that  are  found 
in  the  kidneys  shortly  after  birth),  or  by  the  organisation  of  lymph  thrown 
out  around  them.    Sometimes  they  may  be  derived  from  the  glomeruli. 

As  a  rule,  these  cases  do  not  admit  of  treatment.  When  there  is  an 
enormous  enlargement  on  one  side,  an  attempt  may  be  made  to  obtain  relief 
by  aspiration,  or  by  nephrotomy  ;  and  if  it  can  be  shown  that  the  op- 
posite kidney  is,  if  not  intact,  at  least  capable  of  doing  the  whole  work  of  the 
body,  nephrectomy  may  be  performed,  but  not  otherwise. 

Besides  these,  cysts,  sometimes  of  considerable  size,  are  of  common 
occurrence  in  granular  kidneys,  but  they  seldom  require  treatment.  Dermoid 
cysts  are  occasionally  met  with,  and  they  have  been  diagnosed  by  the 
passage  of  hair  and  debris  with  the  urine.  Hydatids  are  not  common  ;  when 
they  occur  in  the  substance  of  the  kidney  they  usually  rupture  into  the 
pelvis,  and  the  discharge  of  the  daughter-cysts  may  give  rise  to  repeated 
attacks  of  renal  colic.  They  may  be  treated  either  by  aspiration  or  by  free 
incision  and  drainage  ;  if  left  to  themselves,  they  sometimes  dry  up  and  give 
no  further  trouble  ;  but  not  unfrequently  they  suppurate,  and  then  they 
must  be  treated  by  free  incision,  in  the  same  way  as  other  renal  and  peri- 
nephritic  abscesses. 

Solid  Growths 

New  growths  in  connection  with  the  kidney  are  nearly  always  malignant 
(carcinoma  or  sarcoma).  Tubular  adenoma,  fibroma  (originating  from  the 
capsule),  papilloma  (growing  in  the  pelvis,  and  resembling  the  villous 
tumours  of  the  bladder),  angeioma,  and  lymphadenoma,  have  been  described, 
but  they  are  all  very  rare.  Besides  these,  fatty  tumours  are  said  to  occur, 
but  it  seems  probable  that  they  are  really  derived  from  portions  of  the  supra- 
renal capsule  detached  from  the  main  body  in  the  course  of  development. 

Carcinoma  rarely  occurs  before  adult  life,  and  is  most  common  after 
forty.    It  seems  especially  prone  to  attack  floating  kidneys,  and  is  not  un- 
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frequently  associated  with  calculus,  though  it  is  difficult  to  be  certain  of  the 
relationship  that  exists  between  them.  It  is  nearly  always  encephaloid, 
though  a  few  cases  are  recorded  in  which  the  fibrous  stroma  was  so  dense 
as  to  deserve  the  name  of  scirrhus  ;  colloid  may  occur  secondarily.  In  many 
cases  they  originate  in  the  structures  about  the  hilum,  and  only  penetrate 
the  pelvis  after  a  certain  length  of  time,  pushing  the  renal  structure  before 
them  ;  and  perhaps  this  may  explain  the  frequent  absence  of  diseased  pro- 
ducts in  the  urine. 

Sarcomata  may  be  congenital,  and  are  much  more  common  in  the  young 
than  in  the  old.  For  the  most  part  they  are  small-celled,  and  very  vas- 
cular. In  a  few  cases  they  have  been  found  to  contain  large  quantities  of 
fibrillated  bundles  arranged  in  different  planes,  crossing  one  another  in  all 
directions,  and  composed  for  the  most  part  of  striped  muscular  fibres. 

Symptoms. — The  signs  of  malignant  disease  of  the  kidney  are,  as  a  rule, 
very  obscure,  imtil  it  has  reached  an  advanced  stage  and  formed  a  definite 
tumour.  Hgematuria  may  be  present,  and  when  it  is,  it  is  generally  profuse, 
but  it  may  remain  absent  almost  through  the  whole  course.  Pain  is  rarely 
wanting ;  usually  there  is  a  dull  aching  in  the  loin  ;  and  later,  violent 
neuralgia  shooting  down  the  branches  of  the  lumbar  plexus  ;  and  sometimes 
there  is  intense  irritability  of  the  bladder.  Contraction  of  the  psoas  muscle, 
leading  to  lameness  and  a  suspicion  of  hip-disease ;  jaundice,  especially 
when  the  right  side  is  concerned  ;  oedema  of  the  legs  from  obstruction  to  the 
circulation ;  constipation  from  pressure  upon  the  colon,  and  vomiting, 
probably  reflex  in  character,  are  not  uncommon.  The  urine  may  show  no 
sign  ;  more  frequently  there  is  ligematuria  at  one  time  or  another  ;  albumin 
is  only  present  when  there  is  blood,  and  renal  colic  may  occur  under  the 
same  conditions. 

The  question  of  operation  under  such  circumstances  is  very  doubtful. 
It  rarely  happens  that  a  diagnosis  can  be  made  until  the  kidney  is  definitely 
enlarged,  and  then  complete  removal  is  almost  hopeless.  Sarcoma  in 
children  is  probably  the  worst,  and  it  is  very  rare  to  meet  with  a  case  in 
which  nephrectomy  is  justifiable  ;  in  the  case  of  adults,  and  with  carcinoma, 
there  is  a  little  more  hope  ;  it  is  known  that  patients  have  lived  for  a  con- 
siderable period  without  recurrence  ;  but  the  operation  cannot  be  recom- 
mended unless  it  is  probable,  from  the  duration  of  the  case,  that  the  disease 
is  still  limited  to  the  kidney. 

Ebnal  Calculus 

Renal  calculus  may  occur  at  any  period  of  life,  but  is  most  common  at  the 
tv/o  extremes  :  and  it  may  be  formed  either  of  urate  of  ammonium,  uric  acid, 
oxalate,  phosphate,  or  carbonate  of  lime,  ammonio-magnesian  phosphate, 
cystin,  or  xanthin.  Of  these,  the  first  is  most  common  in  infants  ;  the  next 
two  during  adult  life  ;  while  the  rest,  especially  the  last  two,  are  very  rare. 
Not  unfrequently  the  calculi  are  laminated,  layers  of  difi'erent  substances, 
more  or  less  pure,  alternating  with  each  other,  according  to  the  reaction 
and  character  of  the  urine  at  the  time. 

Some  are  developed  in  the  calyces,  others  in  the  epithelium  of  the. 
urinary  tubules.  The  former  are  composed  of  triple  phosphate,  and  are 
either  formed  around  blood-clots,  or,  in  cases  of  pyelitis,  as  concretions  on  the 
roughened  and  ulcerated  surface  of  the  mucous  membrane  when  the  urine 
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becomes  ammoniacal.  The  cause  of  the  latter  is  more  obscure.  Some 
originate  from  the  infarcts  in  the  renal  tubules  of  infants  ;  and  these,  though 
they  may  be  multiple,  if  once  removed,  never  return  ;  the  condition  which 
gives  rise  to  them  disappears  as  soon  as  the  urinary  secretion  is  well 
established.  In  the  case  of  others,  the  fault  appears  to  lie  in  the  epithelial 
cells  ;  their  energy  becomes  impaired,  whether  from  long-continued  over- 
work, old  age,  or  disease ;  they  lose  their  power  of  discharging  into  the 
urinary  tubules  the  materials  withdrawn  from  the  blood  ;  and,  as  a  result, 
these  increase  and  accumulate  until  at  length  a  nucleus  is  formed.  It  is 
probable  that  this  only  takes  place  when  there  is  at  the  same  time  a  morl)id 
condition  of  the  urinary  passages  leading  to  the  production  of  a  suitable 
colloid  medium.  There  is  evidence  to  show  that  when  a  material  of  this 
kind  is  present  the  urinary  salts  are  precipitated,  not  as  perfect  crystals, 
but  in  a  modified  form,  similar  to  the  rounded  masses  that  are  found  as 
nuclei ;  and  it  is  certain  that  the  mere  increase  in  the  amount  of  urinary 
salts  is  not  a  sufficient  explanation.  However  this  may  be,  these  calculi  differ 
m  one  very  important  respect  from  those  that  occur  in  infants :  they  are 
the  result  either  of  inheritance  or  of  faulty  modes  of  life,  such  as  excess  of 
nitrogenous  food,  or  of  strong  wines  ;  and  as  the  causes  usually  continue  in 
activity  after  the  calculus  is  removed,  recurrence  is  not  uncommon. 

Symptoms. — Renal  calculi  may  be  small,  round,  and  freely  movable ; 
encysted,  so  that  they  are  practically  fixed ;  or  large,  branching  masses, 
reproducing  somewhat  the  shape  of  the  pelvis  and  calyces  after  the  secreting 
part  has  been  partially  destroyed  (fig.  397).  The  general  symptoms  are  the 
same  in  all,  but  they  vary  greatly  in  intensity.  In  every  case  the  family  and 
personal  history  should  be  thoroughly  investigated ;  the  tendency  to  the 
formation  of  calculi  is  undoubtedly  inherited,  and  recurrence  very  common. 

Pain  is  always  present.  Two  chief  varieties  can  be  distinguished,  though 
there  is  every  intermediate  gradation  ;  one  is  dull,  aching,  and  continuous, 
felt  mainly  in  the  loins,  but  radiating  down  the  thigh,  into  the  groin,  and  es- 
pecially into  the  testicle.  It  is  present  in  nearly  all,  and  is  especially  severe 
after  moving  or  jolting,  as  in  riding,  and  after  the  pelvis  has  become  inflamed. 
The  other  (rencd  colic)  only  occurs  with  small  and  movable  calculi  when 
they  drop  into  the  orifice  of  the  ureter  and  throw  its  muscular  fibres  into  a 
state  of  spasmodic  contraction.  It  is  usually  brought  on  by  some  sudden 
movement ;  often  it  begins  with  a  rigor,  and  it  is  of  the  most  intense  descrip- 
tion, shooting  down  to  the  testicle,  into  the  thigh,  and,  perhaps,  over  the  whole 
of  that  side  of  the  body.  Nausea  and  vomiting  generally  occur  at  the  same 
time  ;  the  patient  rolls  over  and  over  with  agony,  lying  curled  up  as  much 
as  possible  to  relax  the  muscles  ;  the  face  is  pale  and  shrunken  ;  there  is 
extreme  collapse  ;  the  forehead  is  covered  with  perspiration  ;  the  skin  is  cold 
and  clammy  ;  and  the  pulse  at  the  wrist  can  scarcely  be  felt.  It  is  not 
continuous,  but  comes  on  in  paroxysms,  and  may  end  quite  suddenly  ;  many 
patients  never  suffer  from  it  at  all  ;  in  others  it  returns  again  and  again 
at  intervals  of  a  few  weeks  or  months,  each  time  causing  fresh  mischief  in 
the  kidney,  until  the  calculus  is  either  passed  or  becomes  so  large  and  so 
surrounded  by  inflammatory  exudation,  that  it  can  no  longer  occupy  the 
narrow  part  of  the  pelvis.  The  same  symptoms  may  be  caused  by  the 
:)assage  of  blood-clots,  and  even  by  hydatid  cysts  set  free  in  the  pelvis, 
tn  many  cases  the  pain  is  referred  to  other  parts  of  the  body,  especially 
'0  the  genito-urinary  tract,  and  along  the  course  of  the  lumbar  and  upper 
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sacral  roots.  Neuralgia  of  tlie  testis  is  of  frequent  occurrence  ;  sometimes 
it  is  so  tender  that  it  can  scarcely  be  touched ;  irritability  of  the  bladder  is 
often  present,  and  may,  as  in  strumous  pyelitis,  be  exceedingly  severe ; 
sometimes  there  are  i^aroxysms  of  2)ain,  shooting  down  the  foot  or  leg, 
similar  to  the  lightning  pains  of  locomotor  ataxy  ;  or  a  constant  burning 
sensation  in  the  heel ;  or  intense  sciatica.  In  fact,  wherever  paroxysmal 
pain  occurs  in  the  lower  extremities,  especially  if  it  is  attended  by  nausea 
and  retching,  or  with  any  alteration  in  the  condition  of  the  urine,  the 
possibility  of  renal  calculus  must  always  be  borne  in  mind. 

Betraction  of  the  testis  is  very  significant.  When  the  calculus  is  in  the 
ureter,  it  is  rarely  absent,  and  the  gland  may  be  held  tightly  up  against  the 
abdominal  ring.  It  is  not  so  well  marked  or  so  constant  while  the  stone 
occupies  the  pelvis. 

The  examination  of  the  %mne  is  most  important.  Blood  is  almost  always 
present  at  one  time  or  another,  especially  after  exertion,  and  it  is  always 
evenly  mixed  with  the  ui'ine.  If  the  hfemorrhage  is  recent,  the  colour  is 
bright  red  ;  if  some  time  has  passed,  dark  brown  or  smoky,  or  even  almost 
black  like  porter.  The  amount  is  rarely  large,  and  coagula  are  not  often  met 
with,  except  after  the  spasm  of  renal  colic  ;  then  the  whole  organ  becomes 
tender  and  congested,  and  it  may  pour  out  in  considerable  quantity.  In 
other  cases  large  quantities  of  gravel  or  brick-red  crystals  of  uric  acid  may  be 
found  from  time  to  time.  Mucus  is  always  present  and  sometimes  epithelium, 
which  may  be  re30gnised  as  coming  from  the  pelvis  ;  so  long  as  the  urine  is 
acid,  the  quantity  may  not  be  great,  but  in  the  more  severe  cases,  whei'e  the 
calculus  is  large  or  irregular  in  shape,  and  especially  where  the  urine  has 
undergone  decomposition,  and  suppurative  pyelitis  is  present  as  well,  the 
discharge  is  profuse  and  loaded  with  crystals  of  triple  phosphate.  When 
this  occm's  other  symptoms  soon  follow  :  the  temperature  rises,  especially 
in  the  evening,  sometimes  as  much  as  two  or  three  degrees  ;  headache  and 
drowsiness  are  of  common  occurrence ;  the  appetite  fails  completely ;  the 
tongue  is  diy  and  cracked  ;  nausea  is  almost  constant ;  and  the  patient  rapidly 
loses  flesh  and  strength. 

Tenderness  in  the  loins  and  rigidity  of  the  muscles  are  always  present. 
If  there  is  more  than  one  calculus,  grating  can  sometimes  be  made  out  by  deep 
palpation  when  the  patient  is  under  an  anaesthetic.  Enlargement  of  the 
kidney  is  more  common  ;  sometimes  it  is  real,  due  to  congestion  ;  but  more 
often  it  is  caused  by  condensation  of  the  fibrous  tissue  around  from  continued 
irritation  ;  and  not  uncommonly  it  is  only  apparent,  the  kidney  being  dragged 
downwards  by  the  spasmodic  contraction  of  the  muscular  fibres  of  the 
ureter. 

Diagnosis. — When  there  are  repeated  attacks  of  renal  colic  without  the 
stone  passing  into  the  bladder,  and  apparently  causeless  vesical  irritabihty, 
with  the  presence  of  blood  and  mucus  in  the  urine,  the  diagnosis  of  renal 
calculus  is  easy.  In  many  instances,  however,  it  is  a  matter  of  the  greatest 
difficulty.  Nephralgia,  closely  resembling  renal  colic,  may  occur  in  delicate 
women  during  the  menstrual  period,  from  the  physiological  enlargement  of 
the  kidnev  ;  it  may  be  present  with  ha?maturia  in  chronic  interstitial  nephri- 
tis ;  biliary  colic  and  duodenal  inflammation  may  imitate  it  closely  on  the 
right  side  ;  while  there  are  many  cases  on  record  in  which  there  has  been 
great  difficulty  in  distinguishing  it  from  vesical  calculus,  lumbago,  typhlitis, 
and  even  aneurysm. 
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Cancer  and  tubercle  affecting  the  kidney  are  the  most  difficult,  particularly 
in  the  early  stages ;  renal  colic  may  occur  in  both,  due  either  to  coagula  or 
to  broken-down  caseous  masses  traversing  the  ureter  ;  lumbar  pain,  lifema- 
turia,  and  vesical  irritability  are  usually  present ;  and  in  many  cases  there  is 
nothing  distinctive  in  the  urine.  In  malignant  growths,  however,  the  hemor- 
rhage is  usually  profuse  and  is  rather  the  cause  of  the  colic  ;  while  in  tuber- 
cular pyelitis  the  amount  of  pus  is  always  greater  than  in  the  case  of  calculus, 
unless  this  is  complicated  by  the  presence  of  alkaline  urine  and  septic  de- 
composition ;  and  true  renal  colic  never  occurs  until  the  caseous  masses  have 
begun  to  undergo  disintegration.  Search  should  always  be  made  for  cancer- 
cells  and  for  tubercle-bacilli  ;  but  unless  the  greatest  precautions  are  taken 
they  are  very  difficult  of  identification,  especially  the  latter  ;  and  the  fixct  of 
their  not  being  found  even  after  repeated  examhiation  cannot  be  regarded  as 
evidence  of  their  non-existence. 

It  is  not  uncomiiion  for  calculi  to  remain  latent  in  the  kidney  for  years 
without  causing  active  mischief,  and  in  many  instances  they  have  been  found 
2)0st  mortem  without  their  presence  having  been  suspected  during  life.  In 
the  majority,  however,  they  give  rise  to  symptoms  of  greater  or  less  severity  ; 
and  in  a  very  large  number  they  lead  to  such  extensive  destruction  of  the 
kidney,  and  such  serious  interference  with  health  and  strength,  that  the 
question  of  removal  becomes  imperative. 

It  is  least  serious  when  the  calculus  is  encysted  in  one  of  the  calyces  or 
fixed  between  the  pyramids  (fig.  396)  :  the  renal  substance  around  becomes 
absorbed  and  indurated ;  a  sac  of  dense  fibrous  tissue  is  formed  ;  and  the 
amount  of  interstitial  connective 
tissue  throughout  the  organ  is 
increased  ;  but  provided  the  size 
remains  moderate,  and  suppura- 
tion does  not  set  in,  the  stone 
may  remain  quiet  and  undis- 
turbed for  years. 

Small  calculi  lying  loose  in 
the  pelvis  are  infinitely  worse. 
On  the  one  hand  they  cause  re- 
peated attacks  of  renal  colic, 
which  end  at  length  in  hydro- 
nephrosis and  interstitial  ne- 
phritis ;  on  the  other,  they  set 
up  acute  inflammation  of  the 
pelvis,  which  spreads  to  the 
secreting  tubules  and  finally 
destroys  them.  The  mucous 
Qiembrane  first  becomes  irritated ; 
;hen  the  apices  of  the  pyramids 
lisappear  ;  the  kidney  substance 

S  broken  down  and  eaten  away  ;     Fig.  39(!.— Cakulus  encysteil  in  lower  part  nf  pelvis 

md  at  length,  partly  by  absorp- 

ion  and  dilatation,  partly  by  ulceration  and  sloughing  (especially  after  the 
u-ine  has  begun  to  decompose),  a  large  irregular  cavity  is  formed,  in  the 
entre  of  which  lies  the  calculus,  grown  perhaps  into  a  branching  mass 
I'hich  almost  fills  the  interior.    In  extreme  cases  nothing  is  left  but  a 
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shapeless  bag  of  pus,  formed  by  the  capsule  and  the  fibrous  tissue  condensed 
together,  with  perhaps  some  shreds  of  cortex,  coated  with  a  slimy  mass  of  i 
phosphates,  still  left  upon  the  inner  surface  (fig.  397). 

Treatment. — In  acute  renal  colic,  the  pain  and  spasm  must  be  relieved 
with  as  little  delay  as  possible,  in  the  hope  that  the  calculus  may  reach  the 
bladder  ;  as  soon  as  it  leaves  the  ureter,  the  symptoms  begin  to  subside. 
Opium  is  of  the  greatest  value,  and,  if  the  kidneys  are  sound,  must  be  given 


Fig.  397. — Suppurative  calculous  pyelitis  with  destruction  of  renal  tissue,    (a)  The  calculus 

removed  from  its  bed. 

freely,  either  the  tincture  mix*ed  with  an  equal  quantity  of  water,  so  that  the 
amount  of  fluid  is  small,  or  morphia,  with  a  minute  quantity  of  atropia,  hypo- 
dermically.  Chloroform  is  of  use  when  the  spasm  is  severe,  but  the  inhalation  ) 
should  not  be  prolonged.    The  bowels  should  be  emptied  at  once  with  a| 
hot- water  enema,  not  only  because  this  prevents  the  pain  caused  by  thej 
pressure  of  a  loaded  colon,  but  because  it  relieves  the  spasm  of  the  ureter,! 
and  by  the  effort  at  expulsion  helps  the  passage  of  the  calculus  ;  the  patient/ 
should  be  placed  in  a  full-length  hot  bath  (temperature  98°  F.  gradually  raised' 
to  101°  or  102°  F.)  for  twenty  minutes  to  half  an  hour  ;  and  if  this  does  not 
soon  give  relief,  the  loins  should  be  dry-cupped  on  both  sides.    Hot  distilled  J 
water,  or  very  weak  tea,  or  barley-water  may  be  taken  freely  ;  there  is  no  J 
object  in  limiting  the  amount  if  the  patient  can  take  it,  but  not  unfrequentlyj 
it  merely  increases  the  sickness.  1 
Generally  speaking,  after  twenty-four  hours  the  paroxysms  become  lesffl 
severe ;  if  the  stone  passes  into  the  bladder,  they  stop  suddenly  ;  if  it  remains- 
in  the  ureter,  they  continue  longer,  and  cease  very  gradually,  often  returning 
again  in  a  milder  form  with  the  least  movement.    In  either  case  the  patiem 
is  left  in  a  state  of  extreme  prostration,  utterly  worn  out ;  and  though  th(; 
colour  may  return,  and  the  face  resume  its  natural  expression  within  a  fev 
hoars,  it  is  not  unfrequently  many  days  before  the  strength  is  regained  an( 
the  patient  is  able  to  move  about  again  without  the  dread  of  recurrence. 
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ImiMction  in  the  ureter. — The  calculus  may  be  arrested  at  any  point,  Init 
nearly  always  it  is  either  at  the  commencement,  where  the  pelvis  marrows 
into  the  ureter,  or  at  the  end,  so  that  it  projects  shghtly  into  the  bladder. 
In  the  latter  case  it  can  be  felt  as  a  round,  hard  mass,  through  the  wall  of 
the  rectum  or  vagina.  In  women  the  bladder  can  be  explored  with  the  finger 
under  an  anaesthetic  ;  but  in  men,  unless  the  stone  projects  so  far  into  the 
cavity  that  it  can  either  be  seen  with  the  endoscope  or  felt  with  a  sound,  this 
help  is  lost. 

The  treatment  must  be  guided  by  the  symptoms,  and  particularly  by  the 
condition  of  the  other  kidney.  If  the  amount  of  urine  secreted  does  not  fail, 
manipulation  may  be  tried  under  an  aniesthetic  ;  copious  hot  enemata  may 
be  given  with  opiates  and  warm  baths  ;  and  if  the  calculus  can  be  felt  near 
the  end,  an  attempt  may  be  made  to  hook  it  down  further  by  means  of  the 
finger,  or  to  extract  it  through  a  suprapubic  or  a  perinatal  incision,  making  a 
small  nick  in  the  mucous  membrane  at  the  orifice  if  necessary.  If  the  im- 
paction is  not  relieved,  the  symptoms  become  less  urgent  as  time  passes,  the 
colic  subsides,  the  kidney  wastes,  and  hydronephrosis  follows. 

It  is  much  more  serious  when  the  other  kidney  is  already  disabled,  whether 
this  arises  from  a  similar  accident  (which  is  not  at  all  uncommon),  congenital 
defect,  or  disease  ;  the  secretion  of  urine  is  then  arrested  altogether,  and  unless 
relief  is  speedily  obtained,  the  condition  must  prove  fatal.  The  same  measures 
maybe  tried  first,  but  if  they  do  not  succeed,  either  an  incision  must  be  made 
in  the  loin  to  drain  the  kidney,  or  the  abdomen  must  be  opened  and  the  ui'eter 
traced  until  the  obstruction  is  found.  If  the  calculus  is  felt,  the  peritoneum 
and  the  wall  of  the  ureter  may  be  incised,  the  stone  removed,  the  cavity 
cleansed,  the  wound  in  the  ureter  stitched  together  again,  and  the  f)eritoneum 
united  over  it  ;  or,  if  the  obstruction  is  due  to  any  other  cause,  it  may  be  dealt 
with  according  to  circumstances.  Which  of  these  operations  should  be  per- 
formed depends  upon  the  condition  of  the  patient.  The  latter  is  the  more 
thorough,  and  as  both  ureters  can  be  examined,  there  is  less  likelihood  of  an 
operation  on  the  wrong  side,  but  it  is  the  more  serious  ;  the  former,  unless 
the  calculus  is  lying  in  the  pelvis  within  reach,  can  only  be  regarded  as  a 
temporary  measure,  leaving  behind  it  a  renal  fistula  in  the  loins,  through 
which  the  whole  of  the  urine  must  flow. 

In  tJie  2)clcis. — A  calculus  in  the  pelvis  may  sometimes  be  so  reduced  in 
size  by  solution  or  disintegration,  that  it  becomes  small  enough  to  pass 
through  the  ureter;  or  if  this  does  not  happen,  it  may  work  out  a  bed  for 
itself,  and  become  fixed  by  fibrous  tissue,  so  us  to  give  no  further  trouble. 
An  operation  should  not  be  proposed  until  after  the  former  of  these,  at  least, 
has  been  tried. 

Solution  can  only  succeed  with  small  calculi,  composed  of  uric  acid  or 
urates  ;  large  ones  are  out  of  the  question,  and  oxalate  of  lime,  and  sub- 
stances deposited  from  alkaline  urine,  are  not  sufficiently  soluble.  It  is  of 
most  service  where  small  masses  of  uric  acid  are  constantly  being  formed  in 
the  urinary  tubules,  and  dropped  into  the  pelvis,  as  in  the  case  of  the  pisi- 
form concretions  of  old  people,  causing  them  to  be  dissolved  and  wasted  away 
before  they  get  too  large,  and  acting  rather  as  a  preventive  means ;  but  even 
after  being  in  the  pelvis  some  time,  calculi  can  be  so  reduced  in  size  as 
to  pass  easily  down  the  ureter,  or  at  least  give  no  further  trouble.  The 
citrate  and  bicarbonate  of  potash,  which  are  often  given  in_  large  doses 
for  this  purpose,  are  not  of  much  service  by  themselves  ;  tlie  urine  must  be 
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very  concentrated  for  tliem  to  have  any  effect,  and  as  the  alkalhie  fluid 
simply  passes  over  the  surface  of  the  calculus,  the  chance  of  any  appreciable 
solution  is  exceedingly  small.  Moreover,  there  is  the  danger  that,  if  large 
or  long-continued  doses  are  taken,  the  urine  may  become  too  alkaline,  and 
deposit  a  layer  of  phosphates.  Distilled  or  soft  water,  on  the  other  hand, 
taken  in  large  quantities,  four  to  five  pints  a  day,  with  occasional  doses  of 
citrate  of  potash,  or  of  some  alkaline  water,  such  as  that  of  Vichy  or  Con- 
trexeville,  is  often  most  effectual.  The  specific  gravity  of  the  urine  is 
diminished  ;  the  rate  of  secretion  is  increased  ;  it  acts  to  a  slight  extent  as 
a  solvent ;  and,  what  is  of  more  importance,  by  diminishing  the  amount  of 
inorganic  material,  it  assists  the  disintegration  of  the  external  laminse  ;  but 
for  this  to  answer,  the  treatment  must  be  continued  for  a  considerable  length 
of  time,  the  urine  must  never  be  allowed  to  become  concentrated  ;  and  the 
diet  must  be  carefully  restricted.  Fish  and  white  meat  are  to  be  preferred ; 
sweet  fruits,  especially  cooked  sugar,  and  rich  pastry,  should  be  avoided ; 
bread  should  be  toasted ;  and  the  amount  and  kind  of  alcohol  carefully  pre- 
scribed. Probably  patients  with  renal  calculi  would  be  better  without  any  ; 
but  in  many  instances  they  are  so  worn  out  by  suffering  that  depriving  them  - 
of  it  altogether  would  prevent  their  digesting  anything  else.  Beer  and 
strong  wines,  containing  large  quantities  of  sugar,  are  certainly  injurious  ; 
but  the  lighter  ones,  or  small  quantities  of  spirits,  well  diluted,  and  taken 
with  the  meals,  may  generally  be  allowed. 

Small  doses  of  turpentine,  given  either  in  the  form  of  emulsion  or,  better, 
in  capsules,  are  of  great  use  in  these  cases  :  not  unfrequently  a  large  amount 
of  gravel  is  brought  away  in  a  very  few  days.  Probably  this  is  due  to  the 
effect  that  the  turpentine  has  upon  the  lining  membrane  of  the  pelvis  :  the 
secretion  of  mucus  is  checked  ;  the  growth  of  the  calculus  is  arrested  ;  and 
the  size  of  the  passage  through  which  it  has  to  pass  is  materially  increased 
by  the  diminution  of  the  hyperemia  and  swelling. 

Encii station. — If  the  calculus  is  too  big  for  solution,  and  the  condition  of 
the  patient  precludes  operation,  an  attempt  may  be  made  to  mitigate  the 
evil  by  assisting  the  calculus  to  form  a  bed  for  itself.  This  sometimes  takes 
place  accidentally ;  and  Ralfe  has  shown  that  it  can  be  done,  if  only  the 
patient  will  put  up  with  the  irksomeness  of  prolonged  rest.  The  same  posi- 
tion, generally  dorsal  with  a  little  inclination  to  the  affected  side,  must  be 
maintained  for  several  months,  without  moving.  At  the  end  of  that  time  a 
little  more  freedom  may  be  allowed,  and  then  by  slow  degrees,  the  patient 
may  sit  up  and  walk  about ;  but  riding  or  jolting  must  be  strictly  avoided  ; 
the  whole  benefit  may  be  lost  by  a  moment's  thoughtlessness. 

If  these  measures  fail,  and  if  there  is  either  a  small  calculus  constantly 
rolling  about,  or  a  large  one  gradually  destroying  the  kidney,  an  attempt 
should  be  made  to  remove  it  by  operation.  In  the  one  case  it  will,  if  left  to 
itself  lead,  after  repeated  attacks  of  renal  colic,  to  interstitial  nephritis  and 
hydronephrosis,  with,  very  possibly,  if  it  occurs  on  both  sides,  suppression  of  | 
urine  ;  in  the  other  it  will  end  at  length  in  septic  decomposition  and  suppura- 
tion, which  will  spread  from  the  pelvis  to  the  kidney  and  destroy  it.  ; 

I 

Inflammation  of  the  Kidneys 

Inflammation  of  the  kidneys  may  be  either  primary  (nephritis),  or 
secondary,  due  to  extension  from  the  pelvis  (pyelonephritis). 
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1.  Acute  nephritis  is  not  common  in  surgery,  but  it  may  be  caused  by 
exposure  to  cold  and  wet,  by  extensive  lesions  of  the  cutaneous  surface,  and 
by  irritating  substances  in  the  urine,  such  as  cantharides  or  turpentine. 
Mild  forms  are  occasionally  met  with  in  erysipelas  and,  very  rarely,  in 
secondary  syphilis. 

Pathological  appearance. — The  kidney  is  swollen  and  rounded  the 
veins  are  prominently  marked ;  the  capsule  strips  off  readily,  and  when  it  is 
cut  open  the  surface  is  deeply  congested  ;  it  may  even  drip  with  blood.  In 
milder  cases,  whei'e  the  symptoms  have  lasted  longer,  the  cortex  is  paler, 
owing  to  the  great  increase  in  the  epithelial  elements  in  the  tubules,  and  the 
contrast  of  the  pyramids  is  still  more  marked. 

Symptoms. — Acute  nephritis  may  set  in  with  a  rigor.  The  tempera- 
ture may  reach  103°  F.  the  first  day  ;  headache,  vomiting,  insomnia,  and  loss 
of  appetite,  are  always  present ;  the  pain  and  aching  over  the  loins  never 
cease ;  often  there  is  the  most  intense  desire  to  micturate  ;  the  quantity  of 
urine  is  greatly  diminished  ;  in  severe  cases  there  is  almost  complete  suppres- 
sion ;  the  specific  gravity  is  high  ;  it  is  loaded  with  blood  and  casts  ;  and  it 
nearly  always  throws  down  a  turbid  deposit  of  urates,  epithelium,  and  broken- 
down  corpuscles.  If  the  inflammation' is  severe  and  the  excretion  of  urine 
seriously  checked,  dropsy  may  set  in  within  twenty-four  hours  ;  more  fre- 
quently it  does  not  appear  until  the  second  or  third  day.  Sometimes  there 
is  only  puffiness  about  the  eyelids ;  sometimes,  on  the  other  hand,  there  is 
general  anasarca  invading  the  serous  cavities,  and  even  causing  death  from 
oedema  of  tlie  glottis. 

Treatment. — The  chief  object  is  to  reduce  as  far  as  possible  the  amount 
of  work,  and  to  relieve  the  congestion.  In  mild  cases  it  is  sufficient  to  keep 
the  patient  warm  in  bed,  at  an  even  temperature,  with  the  bowels  relaxed 
and  the  diet  restricted  ;  in  more  severe  ones  great  relief  may  be  obtained  by 
the  use  of  hot- water  and  vapour  baths.  Cupping  over  the  loins  is  often 
beneficial ;  and  where  the  fever  is  high,  and  the  patient  young  and  vigorous, 
venesection  may  be  performed  with  advantage.  The  bowels  should  be  opened 
with  castor-oil,  or  a  small  dose  of  calomel,  and  then  kept  relaxed  with  sulphate 
of  magnesia  ;  it  is  doubtful  if  strong  hydragogue  purgatives  do  not  do  more 
harm  than  good.  Nitrogenous  food  should  be  excluded  from  the  diet,  at  any 
rate  for  the  first  few  days  ;  after  that  small  quantities  of  milk  may  be 
allowed  ;  but  eggs,  and  other  articles  of  food  that  consist  largely  of  albumin, 
should  be  forbidden.  As  the  symptoms  subside,  great  care  is  necessary, 
both  with  regard  to  this  and  to  the  temperature  ;  relapses  very  easily  occur, 
and  tliere  is  great  danger,  if  the  symptoms  persist  for  any  length  of  time, 
that  the  condition  may  become  chronic. 

2.  Chronic  nephritis.— Chrome  interstitial  nephritis  is  much  more  com- 
mon and  is  most  important ;  on  the  one  hand  it  impairs  general  nutrition  to 
such  an  extent  that  the  tissues  slough  with  the  least  injury  ;  on  the  other 
hand  it  so  predisposes  the  kidneys  to  the  influence  of  shock  that  any  opera- 
tion upon  the  urinary  organs  is  very  liable  to  be  followed  by  complete  or 
partial  suppression  of  urine. 

It  may  follow  an  acute  attack  ;  or  be  caused  by  the  same  influences  (such 
as  cold,  wet,  exposure,  or  irritating  conditions  of  the  urine),  acting  witii  less 
intensity  but  greater  persistence ;  or  it  may  be  the  consequence  of  certain 
morbid  conditions  of  the  bladder  or  urethra. 

One  of  these  is  an  impediment  to  the  outflow  of  urine.    Whenever  this 
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occurs,  wlietber  it  arises  from  stricture,  enlargement  of  the  prostate,  or  any 
otlier  cause,  tension  is  exerted  on  the  part  behind,  and  this  leads  to  a  certain 
degree  of  dilatation  and  chronic  inflammation.  Even  undue  frequency  of 
micturition,  such  as  is  met  with  in  vesical  calculus,  is  sufficient. 

This,  however,  is  not  the  only  one.  Chronic  inflammation  (without 
dilatation)  may  be  caused  in  an  entirely  diflerent  way.  The  passage  of  a 
catheter  is  followed  in  many  people  by  sudden  congestion  of  the  kidneys  ; 
as  a  rule  this  subsides  of  itself;  but  if  it  is  frequently  repeated,  or  if 
there  is  a  stricture  in  the  deeper  part  of  the  urethra,  causing  a  certain 
amount  of  spasm  every  time  the  urine  passes  over  it ;  or  a  vesical  cal- 
culus constantly  falling  against  the  neck  of  the  bladder  ;  or  if  the  urethra 
is  in  a  state  of  chronic  inflammation  from  repeated  attacks  of  gonorrhcea, 
this  congestion  practically  becomes  chronic  ;  the  connective  tissue  grows 
more  dense  and  fibrous  ;  the  vitality  of  the  epithelium  is  impaired  ;  and  the 
kidney  becomes  small,  hard,  and  cirrhotic.  It  must  remain  in  most  cases 
uncertain  how  far  this  disease  of  the  kidneys  is  the  result  of  tension  only, 
and  how  far  it  is  due  to  the  chronic  congestion  ;  but  this  is  certain,  that  no 
condition  of  the  bladder  or  urethra  which  interferes  in  any  way  with  their 
proper  function  can  exist  for  long  without  producing  a  most  serious  effect 
upon  the  kidneys. 

The  pathological  appearances  depend  to  some  extent  upon  the  degree  of 
obstruction.  The  kidney  is  generally  smaller  than  natural,  hard,  and  dense : 
the  surface  is  irregular  ;  the  capsule  adherent,  so  that  it  tears  away  with  it 
small  portions  of  the  tubules  ;  the  cortex  thinned  and  wasted,  with  small 
cysts  scattered  through  it ;  and  the  pyramids  flattened  and  compressed.  The 
pelvis  may  be  normal,  but,  especially  in  those  cases  in  which  the  interstitial 
growth  is  due  to  obstruction,  it  is  dilated  and  there  may  be  every  degree,  from 
incipient  fibroid  change  with  slight  expansion  to  exti-eme  hydronephrosis, 
with  nothing  left  of  the  kidney  but  a  thickened  disc  of  connective  tissue. 

Symptoms. — When  fully  developed  these  are  characteristic ;  in  the 
early  stages  the  patient  seldom  ^omes  under  notice.  There  is  a  slight  but 
distinct  failure  of  strength  ;  the  skin  is  dry  and  harsh,  itching  constantly  ; 
headaches  are  of  common  occurrence  ;  occasionally  there  are  attacks  of  vomit- 
ing ;  neuralgia  is  not  infrequent  and  is  often  very  obstinate  ;  the  patient  grows 
thin  and  pale,  and  sometimes  hypochondriacal ;  there  is  loss  of  sexual  power 
and  very  generally  increased  frequency  of  micturition,  especially  at  night. 
The  pulse  is  full  and  incompressible  ;  the  left  ventricle  is  hypertrophied ; 
there  is  a  tendency  to  epistaxis,  and  other  lijemorrhages ;  and  in  the  final 
stages  a  certain  amount  of  cedema. 

The  urine  is  greatly  increased  in  quantity  and  its  specific  gravity  is  ex- 
ceedingly low  :  the  colour  is  generally  bright  and  there  is  rarely  much  deposit, 
though  a  very  few  casts  with  some  epithelial  cells  and  crystals  of  oxalate  of 
Ume  are  occasionally  to  be  found.  Very  often  there  is  no  albumin,  but  as 
the  disease  advances,  especially  if  the  amount  of  urine  begins  to  fail,  it  may 
make  its  appearance,  though  never  in  any  large  quantity. 

Towards  the  end  htemorrhages  occur,  in  the  retina  among  other  places  ; 
visceral  complications  arise  and  the  patient  may  be  carried  oft'  by  pleurisy  or 
pneumonia ;  oedema  sets  in  ;  the  vomiting  becomes  more  frequent ;  mus- 
cular twitchings  make  their  appearance  and  grow  worse  and  worse,  until  at 
length  ur:T?mic  convulsions  and  coma  end  the  scene. 

Treatment. — The  first  thing  is  to  remove  the  cause,  whether  it  is  stric- 
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ture,  calculus,  or  auytliing  else.  It  is  true  that  the  risk  of  shock  and  sup- 
pression is  very  much  greater  than  in  ordinary  circumstances,  but  waiting 
longer  than  is  absolutely  necessary  to  bring  the  patient  into  the  best  condition 
will  not  make  it  less.  After  this  has  been  done  the  kidneys  must  Ije  saved 
as  much  as  possible  and  protected  from  injurious  influences.  Iodide  of  potash 
and  bichloride  of  mercury  in  very  small  doses  may  have  some  influence  in 
checking  the  hyperaimia  and  assisting  the  absorption  of  the  lymph  if  given 
before  the  contraction  is  too  dense  ;  and  in  the  later  stages  chloral  allays  the 
irritability  of  the  skin  and  checks  muscular  twitching.  Most  reliance,  how- 
ever, nmst  be  placed  upon  rest,  warmth  and  diet.  During  the  subacute  attacks 
that  are  frequently  present  the  patient  should  be  confined  to  bed ;  exertion, 
both  mental  and  bodily,  should  be  avoided  ;  long  railway  journeys  are  particu- 
larly injurious ;  the  clothing  should  be  warm ;  damp  and  chilly  residences 
are  especially  injurious  ;  the  diet  must  be  light  but  nutritious  ;  alcohol  should 
only  be  taken  so  far  as  is  necessary  for  digestion  ;  eggs  and  other  substances 
that  contain  a  large  amount  of  albumin  should  be  partaken  of  very  sparingly  ; 
milk  may  be  allowed  freely,  especially  with  farinaceous  food  and  the  lighter 
forms  of  meat ;  but  great  care  should  be  taken  not  to  overload  the  digestive 
orgajis  or  to  run  the  risk  of  causing  dyspepsia. 

Pyelitis  and  Pyelonepheitis 

Inflanunation  of  the  mucous  membrane  of  the  pelvis  of  the  kidney  is  rarely 
met  with  by  itself.  Except  in  the  mildest  cases,  such  as  those  caused  by  the 
accumulation  of  gravel  in  gout,  the  kidney  almost  always  becomes  involved 
before  the  disease  has  lasted  any  length  of  time ;  and  in  those  in  which 
suppuration  breaks  out  its  whole  substance  may  be  destroyed,  nothing  being 
left  but  a  sac  distended  with  pus,  with  scarcely  a  trace  of  the  original 
structure  visible. 

Causes.-- These  are  almost  the  same  as  those  of  inflammation  of  the 
bladder.  Cold  is  occasionally  cne.  Injury  is  more  common,  whether  it  is 
mechanical,  due  to  the  irritation  of  a  calculus,  or  chemical,  arising  from  the 
action  of  noxious  substances  in  the  urine.  Tubercle  is  not  at  all  rare,  while, 
in  exceptional  cases,  new  growths,  carcinoma,  and  villous  tumours  similar 
to  those  in  the  bladder,  have  been  the  cause.  Finally,  it  is  often  due  to 
extension,  especially  from  the  ureters.  At  first,  the  inflammation  is  limited 
to  the  pelvis,  but  if  the  cause  is  a  large  calculus  Avith  spreading  branches,  or 
if  it  is  foul  and  septic  urine,  or  if  the  deposit  of  tubercle,  instead  of  being 
confined  to  the  pelvis  is  scattered  through  the  substance  of  the  organ,  the 
kidney  rapidly  becomes  involved  as  well,  and  in  a  very  short  thue  the  whole 
of  it  is  either  riddled  with  minute  abscesses,  or  converted  into  a  suppurating 
sac.  Sometimes  the  ureter  is  obstructed,  so  that  the  pus  is  unable  to 
escape,  and  then  a  huge  swelling,  pyonephrosis,  forms  in  the  loins.  In  very 
rare  cases  the  closure  is  incomplete,  and  there  is  an  intermittent  discharge 
of  fluid,  as  occasionally  happens  with  hydronephrosis. 

Pathological  appearances.— These  differ  very  considerably.  In  siinjjlc 
catarrhal  pijelitis,  the  mucous  membrane  is  swollen,  thickened,  and  redder 
than  natural ;  the  surface  is  raw  from  the  loss  of  its  protecting  epithelium, 
and  in  severe  cases  is  coated  over  with  lymph,  mixed  perhaps  with  blood. 
Sometimes  there  are  older,  darker  extravasations,  and  when  the  disease  is 
of  long  standing  the  colour  ^jos^  mortem  may  be  almost  black. 

In  calculous  piiicloncpliritis,  when  the  stone  is  the  only  cause,  the  mucous 
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membrane  may  show  no  further  change  ;  or,  if  the  irritation  has  been  of  long 
duration,  the  substance  of  the  kidney  may  be  eaten  away — the  medulla  espe- 
cially having  suffered — and  the  interstitial  connective  tissue  thickened  and 
hardened.  Unfortunately  in  most  cases  the  urine  decomposes  and  suppura- 
tive pyelonephritis  makes  its  appearance  in  addition.  When  this  occurs  the 
mucous  lining  becomes  thickened,  ulcerated,  and  coated  with  a  slimy  deposit 
of  pus  and  phosphates ;  the  whole  of  the  medulla,  and  most  of  the  cortex, 
are  eaten  away ;  and  nothing  is  left  but  a  large  irregular  cavity  full  of  foul 
and  decomposing  pus,  with  roughened  and  rugged  walls  lined  with  the 
debris  of  the  broken-down  and  ulcerated  cortex  (fig.  397). 

Tubcrmlar  pyelonephritis  may  occur  in  the  course  of  general  miliary 
tuberculosis,  or  at  first,  at  least,  as  a  local  affection.  In  the  latter  case  it 
may  begin  in  the  bladder  or  in  the  kidney ;  but  often,  before  the  disease  has 

lasted  any  length  of  time,  it  ex- 
tends from  one  to  the  other,  and 
not  unfrequently  involves  both 
the  kidneys,  although  in  different 
degrees.  In  the  earlier  stages 
the  mucous  membrane  of  the 
pelvis  is  thick  and  soft,  and  the 
surface  like  sodden  wash-leather ; 
here  and  there  are  small  super- 
ficial ulcers  with  sloughing  and 
ragged  edges,  due  to  the  breaking- 
down  of  the  caseous  deposit ;  the 
pelvis  is  enlarged,  owing  to  the 
increased  difficulty  in  the  dis- 
charge of  the  urine ;  and,  according 
to  the  situation  of  the  growth, 
there  are  either  numerous  small 
caseous  foci  in  the  substance  of 
the  kidney,  or  the  apices  of  the 
pyramids  are  eaten  away.  When 
^  ^  ^  the  disease  is  of  longer  standing. 

Fig.  398.-Tubiculous  pyelonephritis.  the  tissue  around  the  kidney  is 

condensed  and  indurated;  the 
capsule  is  thickened  and  cannot  be  separated  from  the  cortex  ;  the  medulla 
is  almost  destroyed,  and  the  cortical  part  is  softened  and  disintegrated  (fig. 
398).  Ultimately  suppuration  occurs,  as  in  other  forms  of  advanced  pyelitis, 
and  the  whole  of  the  renal  substance  may  disappear  and  nothing  be  left 
but  a  thickened  shell  of  fibrous  tissue,  preserving  somewhat  the  shape  of  the 
kidney,  filled  with  a  slimy  mass  of  tenacious  pus,  like  soft  putty. 

Supimrative  lyyelonephritis  (surgical  kidney,  so-called),  such  as  is  met 
with  in  old  cases  of  stricture,  vesical  calculus,  or  enlargement  of  the  prostate, 
after  ammoniacal  decomposition  of  the  urine  has  set  in,  has  already  been 
mentioned.  The  kidney  is  generally  small,  hard,  contracted  and  granular 
from  the  pre-existing  interstitial  nephritis ;  minute  abscesses,  each  sur- 
rounded  by  its  zone  of  congestion,  are  present  in  numbers  under  the  capsule, 
or  buried  in  the  cortex,  or  extending  as  long,  slender  streaks  in  the  substance 
of  the  pyramids  :  here  and  there  between  them  are  points  where  the  inflam- 
mation has  not  yet  culminated  in  suppuration  ;  the  apices  of  the  pyramids 
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are  eaten  away :  the  pelvis  and  calyces  are  irregularly  dilated  from' the  old- 
standing  obstruction  ;  and  the  mucous  membrane  is  discoloured,  idcerated, 
coated  over  with  stinking  pus,  and  even  sloughing.  Decomposition  has 
occurred  in  the  bladder  and  caused  acute  cystitis  ;  and  the  poison  has  spread 
directly  upwards  to  the  pelvis  and  into  the  substance  of  the  kidney.  Very 
rarely  the  pelvis  is  healthy,  in  spite  of  the  presence  of  advanced  nephritis, 
the  germs  having,  in  all  probability,  gained  the  kidney  by  spreading  along 
the  lymphatics  of  the  ureter  and  the  capsule,  until  at  length  they  reach  the 
interstitial  spaces  that  lie  between  the  tubules  and  surround  the  glomeruli. 

Symptoms. — Pyelitis  may  affect  one  or  both  kidneys,  according  to  the 
cause.  Wlien  it  is  due  to  septic  urine  and  cystitis,  it  is  nearly  always 
bilateral ;  the  tubercular  form  may  begin  in  one,  but  very  often  it  extends 
to  the  other  at  an  early  period  ;  and  though  the  retention  of  calculi  in  the 
pelvis  is  in  some  measure  the  result  of  accident,  their  formation  is  due  to 
constitutional  causes,  and  if  they  are  present  on  one  side  there  is  very  great 
probability  of  their  occurrence  on  tlie  other. 

Local. — In  the  early  stages  the  symptoms  of  pyelitis  are  very  indefinite, 
unless  the  attack  is  acute,  or  there  is  a  small  calculus  dropping  constantly 
into  the  orifice  of  the  ureter ;  in  the  chronic  forms,  at  the  commencement  of 
tubercular  disease  for  example,  they  may  be  entirely  wanting.  As  the  in- 
flammation spreads  and  involves  the  kidney,  there  is  a  constant  dull  aching 
in  the  loins  ;  the  muscles  are  rigid  and  tender ;  there  is  stiffness  on  moving, 
and  not  unfrequently  either  diarrhoea  or  constipation.  In  the  later  stages  of 
calculous  and  tubercular  disease,  when  the  tissues  around  are  involved  as  well, 
the  pain  may  be  exceedingly  severe,  and  the  Iddney  may  feel  as  if  it  were 
enlarged  ;  but  there  is  rarely  any  distinct  swelling  unless  the  ureter  is  closed 
and  pyonephrosis  has  set  in. 

Neuralgia  radiating  down  some  or  all  the  branches  of  the  lumbar  plexus, 
into  the  groin,  down  the  inner  side  of  the  tliigh,  or  into  the  testicle,  is 
always  present,  and  is  often  severe  when  there  is  a  calculus.  Irritability  of 
the  bladder  is  almost  as  general  ;  in  renal  tuberculosis  it  is  one  of  the 
earliest  signs,  and  it  is  not  uncommon  for  the  bladder  to  be  sounded  time 
after  time  for  stone,  especially  in  children,  before  the  real  cause  is  detected. 
In  the  later  stages  it  may  be  simply  agonising. 

The  character  of  the  urine  is  most  important.  In  simple  catarrhal 
pyelitis  it  is  acid,  and  varies  but  little  in  quantity  or  specific  gravity  ;  but  it 
is  turbid,  and  yields  on  standing  a  sediment,  in  which  the  characteristic 
spindle-shaped  or  caudate  cells  of  the  pelvis  can  be  detected.  Blood- 
corpuscles  are  generally  present  if  there  is  a  calculus,  but  in  the  other  forms 
they  often  do  not  appear  until  later.  As  the  case  progresses  the  epithelium 
disappears,  the  amount  of  mucus  increases  ;  and  this  in  its  turn  is  replaced 
by  pus,  which  may  be  present  in  such  quantity  as  to  form  a  tliick  creamy 
deposit  at  the  bottom  of  the  vessel. 

In  tubercular  and  calculous  pyelitis,  the  urine  may  continue  acid  quite 
to  the  end,  in  spite  of  the  amount  of  pus  that  is  added ;  in  the  septic  form, 
on  the  other  hand,  it  is  alkaline  and  ammoniaeal,  and  the  pus,  mixed  with 
phosphates,  forms  a  dense  viscid  gelatinous  mass,  similar  to  that  secreted 
by  the  bladder  under  the  same  conditions. 

ConstltKtioncd— These  depend  partly  upon  the  amount  of  siippuration, 
partly  upon  the  extent  to  which  the  renal  substance  is  involved,  and  whether 
both  kidneys  are  implicated  or  only  one. 
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In  the  so-called  surgical  kidney,  consequent  upon  vesical  disease,  the  symp- 
toms are  essentially  those  of  chronic  nephritis,  with  partial  and  increasing 
suppression.  There  is  rapid  emaciation,  with  loss  of  strength,  dryness  of 
the  skin,  headache,  neuralgic  pains  and  vomiting.  The  pulse  is  small,  quick^ 
and  feeble  ;  the  temperature  rises  to  102°  F.  or  103°  F,  ;  rigors  occasionally 
occur ;  and  the  patient  gradually  passes  into  a  dreamy  state,  with  low 
muttering  delirium,  until  diarrhoea  with  a  subnormal  temperature,  or  coma,, 
and  perhaps  at  length  convulsions,  follow. 

In  tubercular  and  calculous  pyelonephritis,  if  only  one  kidney  is  affected, 
the  other  may  become  hypertrophied,  and,  so  far  as  the  urinary  secretion 
is  concerned,  compensate  perfectly  ;  and  sometimes  when  this  occurs  the 
pus  dries  up  (especially  if  the  ureter  becomes  blocked),  and  the  kidney  is  at 
length  converted  into  a  pasty,  mortary,  or  even  calcareous  mass,  surrounded 
by  a  fibrous  capsule.  Much  more  often,  however,  suppuration  sets  in,  and 
symptoms  similar  to  those  present  in  any  case  of  ill-drained  abscess  make 
their  appearance  ;  the  temperature  rises,  especially  towards  evening,  or  rigors 
occur ;  the  patient  becomes  weak  and  feeble  ;  night  sweats  and  diarrhoea  begin ; 
and  either  hectic  or  amyloid  disease,  which  is  especially  serious  when  there 
is  only  one  kidney  active,  follows. 

If  both  kidneys  are  affected,  not  only  are  these  symptoms  greatly  intensi- 
fied, but  in  addition  the  amount  of  urea  and  the  specific  gravity  of  the  urine 
fall  lower  and  lower  until  at  length  it  ends  in  suppression. 

Diagnosis. — The  diagnosis  of  pyelitis  at  its  commencement  is  often  very 
difficult,  and  rests  chiefly  upon  the  irritability  of  the  bladder,  for  which  no 
cause  can  be  found,  the  shape  of  the  epithelial  cells  in  the  sediment,  the 
amount  of  mucus  in  the  urine,  and  the  character  and  locality  of  the  pain. 
When  cystitis  is  present  as  well,  as  it  not  unfrequently  is  in  gout  and  tubercle, 
the  difficulty  is  greater  still.  In  older  cases,  when  the  kidney  becomes  in- 
volved, there  is  little  or  no  trouble  ;  either  the  urine  continues  acid  in  spite 
of  its  containing  an  enormous  amount  of  pus ;  or,  if  it  becomes  alkaline  and 
ammoniacal,  the  diminution  in  the>  amount  of  urea,  the  low  specific  gravity, 
the  emaciation,  and  the  other  constitutional  signs,  render  it  clear  that  the 
disease,  though  it  may  affect  the  bladder,  is  not  confined  to  it. 

Calculous  pyelitis  may  generally  be  distinguished  from  the  others,  by  the 
severity  of  the  pain,  the  way  in  which  it  radiates  down  to  the  testicle,  the 
occurrence  of  renal  colic,  the  effect  of  exertion,  and  the  presence  of  blood- 
corpuscles  in  the  urine  at  a  very  early  period.  When  the  inflammation  is 
due  to  gravel,  genuine  colic  is  rare,  though  there  may  be  a  great  deal  of  pain ; 
and  the  urine  is  of  high  specific  gravity,  very  acid  and  loaded  with  crystals.  In 
either  case,  the  history,  the  other  constitutional  symptoms,  and  the  occur- 
rence of  pre\'ious  attacks,  are  of  great  importance. 

Tuberculous  pyelitis  is  more  difficult  to  distinguish,  especially  at  the 
beginning,  for  though  caseous  masses  and  bacilli  may  be  found  in  the  urine 
when  the  disease  is  advanced,  they  are  seldom  present  until  the  kidney  itself 
begins  to  break  down.  Very  often  the  diagnosis  has  to  be  made  by  a  process 
of  exclusion  ;  there  is  great  irritability  of  the  bladder,  without  anything  local 
to  account  for  it ;  the  amount  of  mucus  in  the  urine  is  undoubtedly  excessive ; 
blood  is  seldom  present ;  the  pain  is  not  severe  ;  there  is  no  renal  colic  ;  and 
the  urine  does  not  contain  either  uric  acid  or  oxalate  of  lime  in  excess.  In 
these  circumstances,  the  presence  of  tubercle  elsewhere,  especially  in  con- 
nection with  the  genito-urinary  organs,  must  be  regarded  as  of  the  gravest 


PYELONEPHEITIS 


1165 


significance.  Later,  the  amount  of  pus,  the  presence  of  caseous  masses  and 
of  bacilli,  and  the  acid  reaction  of  the  urine,  are  distinctive  ;  but  this  does 
not  prove  that  both  kidneys  are  not  involved. 

Pyonephrosis  can  only  be  distinguished  from  hydronephrosis,  of  which  it 
is  not  an  infrequent  termination,  by  the  pain,  fever,  and  rigors,  which  occur 
with  more  or  less  severity.  In  the  case  of  perinephritic  abscess,  the  shape 
and  the  outline  of  the  swelling  are  not  so  distinct ;  and  the  urine  is  not 
affected.  Other  abscesses  in  the  same  region,  due  to  disease  of  the  vertebrfe, 
CiBCum,  or  liver,  or  even  to  an  empyema  working  its  way  down,  rarely 
present  any  difficulty. 

In  a  very  few  cases  the  discharge  of  pus  is  intermittent,  and  there  is  a 
proportionate  variation  in  the  size  of  the  tumour. 

Treatment. — The  treatment  of  calculous  pyelitis  and  of  that  which  is 
due  to  the  presence  of  uric  acid  has  been  described  already.  If  there  is  a 
stone,  an  attempt  must  be  made  either  to  procure  its  disintegration  or  to 
fix  it  in  some  outlying  part  ;  if  this  fails,  and  it  continues  to  give  incon- 
venience, it  should  be  removed  by  operation,  and  afterwards  the  diet  and 
mode  of  life  regulated,  so  a.s  to  prevent  concentration  of  urine  and  the  accu- 
mulation of  uric  acid. 

When  the  pyelitis  is  due  to  decomposition  of  urine  in  the  bladder,  the 
growth  of  the  ferment  must  be  stopped  by  antiseptics  and  drainage.  Mean- 
time, every  attempt  must  be  made  to  restore  the  acidity  of  the  urine,  as  this 
is  a  serious  hindrance  to  the  micrococcus,  and  to  spare  the  kidneys  as  much  as 
possible  and  economise  the  patient's  strength  by  carefully  dieting  and  atten- 
tion to  the  action  of  the  skin  and  bowels. 

The  treatment  of  tuberculous  pyelonephritis  depends  upon  whether  it  is 
merely  part  of  a  general  tuberculosis,  or  of  an  afiection  of  the  whole  urinary 
system  ;  or  whether  it  is  a  local  disorder,  and  still  confined  to  one  kidney. 
In  the  former  case  only  palliative  treatment  is  available  ;  the  strength  must 
be  maintained  ;  the  intense  vesical  irritation  must  be  relieved  by  morphia  ; 
and  any  symptoms  that  arise  must  be  met  by  suitable  measures.  Median 
cystotomy  and  drainage,  which  are  of  such  service  when  the  strangury  is  due 
to  local  causes,  such  as  malignant  disease  of  the  bladder,  are  useless,  when  it 
is  dependent  upon  the  reflex  action  of  the  nervous  system. 

There  is  more  hope  when  it  can  be  shown  that  the  affection  is  limited  to 
one  kidney,  as  it  is  in  about  half  the  cases,  though  it  is  very  difficult  to  prove. 
The  specific  gravity  of  the  urine  may  be  good  ;  the  amount  of  urea  may  not 
be  below  the  normal  ;  and  there  may  be  an  entire  absence  of  pain  on  the 
opposite  side  of  the  body ;  but,  unless  the  urine  can  be  collected  from  the 
ureters  separately,  in  sufficient  quantity  to  be  examined,  it  is  not  possible  to 
be  certain.  In  some  of  these  cases  the  pus  gradually  dries  up,  the  ureter 
having  been  accidentally  blocked  in  some  way  ;  for  it  is  not  uncommon, 
post  mortem,  to  find  kidneys  consisting  of  nothing  but  a  capsule  full  of  cal- 
careous or  cheesy  mortary  substance,  years  after  all  symptoms  have  subsided. 
This,  however,  cannot  be  relied  upon  :  the  disease  is  much  more  likely  to 
prove  fatal  by  involving  the  ureter  or  other  organs  near,  from  general 
miliary  tuberculosis,  or  after  prolonged  suffering,  from  hectic  and  exhaustion. 
Whether  nephrotomy  and  drainage,  or  nephrectomy  and  removal  of  the 
whole  mass,  afford  the  best  prospect  of  relief,  depends  upon  the  circumstances 
of  each  case.  If  the  patient  is  too  exhausted  to  withstand  the  shock  of  the 
major  operation  (and  it  often  happens,  from  the  dense  adhesions  between  the 
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capsule  and  the  suiTOunding  structures,  that  a  very  long  time  is  required  for 
complete  enucleation),  or  if  there  is  any  doubt  as  to  the  condition  of  the 
opposite  one,  nephrotomy  is  the  more  suitable.  If  there  is  any  need  for  it, 
the  shrivelled  and  contracted  sac  can  be  removed  afterwards.  Where,  on  the 
other  hand,  there  is  nothing  left  but  a  fibrous  sac  without,  when  it  is  laid 
open,  any  trace  of  secreting  structure,  and  where  the  adhesions  can  be  broken 
down  without  unduly  prolonging  the  operation,  there  is  no  object  in  leaving 
it  to  be  completed  at  a  later  date. 

Pekinephkitis 

Inflammation  of  the  cellular  tissue  around  the  kidney  is  occasionally 
primary,  caused  by  injury  or  exposure  to  cold  ;  much  more  frequently  it  is 
consecutive  to  disease  elsewhere.  Sometimes,  as  in  calculous  and  tubercular 
nephritis,  it  arises  by  direct  extension  from  the  kidney,  the  pus  gradually 
making  its  way  through  the  capsule,  and  bursting,  perhaps  externally,  so 
that  the  stone  is  discharged  through  an  opening  in  the  loins  ;  sometimes  it 
originates  from  inflammation  about  other  structures  near — the  colon,  cfecum, 
liver,  or  even  the  vertebrae.  In  a  large  number  of  cases  it  is  due  to  the  in- 
flammation of  the  pelvic  cellular  tissue  extending  upwai'ds,  after  wounds  of 
the  lower  part  of  the  vagina  or  uterus  ;  after  childbirth  ;  or  after  operations 
upon  the  testicle,  spermatic  cord,  or  rectum  ;  and,  finally,  it  may  be  pytemic 
in  character,  following  one  of  the  acute  exanthemata. 

Perinephritis  is  sometimes  chronic,  the  capsule  and  the  cellular  tissue 
becoming  thicker  and  denser,  until  the  kidney  is  invested  in  a  dense  fibrous 
wall  which  cuts  and  feels  like  cartilage  ;  but,  as  a  rule,  suppuration  soon  sets 
in,  and  a  large  irregular  abscess  forms  around  the  kidney,  and  spreads  upwards 
and  downwards  as  far  as  the  yielding  character  of  the  tissues  will  allow. 
The  kidney  itself,  unless  the  suppuration  originated  in  it,  usually  shows  no 
change  ;  but,  occasionally,  the  cortex  is  softened,  in  a  state  of  cloudy  swell- 
ing, and  even  filled  with  minute  abscesses.  Both  sides  may  be  involved, 
especially  when  it  is  the  result  of  pyjemia. 

Symptoms. — The  early  ones  are  very  perplexing  :  very  often  there  is  a 
rigor  at  first,  with  constant  vomiting  ;  the  temperature  is  very  irregular ;  the 
bowels  are  obstinately  constipated ;  there  is  a  dull  aching  pain  across  the 
back,  and  the  patient  feels  perfectly  crippled.  The  body  is  inclined  towards 
the  aftected  side,  and  slightly  bent  forward ;  the  thigh  is  flexed  upon  the 
abdomen,  and  the  leg  is  rotated  outwards,  as  in  the  second  stage  of  hip- 
disease.  The  least  movement  makes  the  pain  tenfold  worse,  and  causes  it 
to  radiate  down  the  lumbar  plexus,  but  especially  into  the  groin  and  the 
testicle  ;  and  with  all  this,  the  urine  is  either  perfectly  normal  (unless,  of 
course,  there  is  calculous  pyelitis),  or,  in  some  exceptional  instances,  contains  a 
certain  amount  of  albumin  and  a  few  tube-casts.  After  a  time,  the  tender- 
ness in  the  loin  becomes  more  localised ;  there  is  a  sense  of  deep  resistance, 
on  palpation ;  and  the  skin  becomes  shining  and  osdematous,  or  even  reddened ; 
though  fluctuation  is  seldom  to  be  felt,  even  when  the  abscess  contains  several 
pints  of  fluid.  If  the  case  is  left,  and  the  constitutional  disturbance  does  not 
prove  fatal,  the  abscess  either  points  over  the  crest  of  the  ilium,  between  the 
obliquus  externus  and  latissimus  dorsi,  or  else  extends  under  Poupart's  liga- 
ment into  the  thigh.    In  a  few  rare  cases  it  has  been  known  to  burst  into 
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the  kings  (so  that  an  enormous  amount  of  pus  was  suddenly  coughed  up), 
the  intestmes,  the  peritoneal  cavity,  or  even  the  ischiorectal  fossa. 

Diagnosis. —Perinephritis  and  perinephritic  ahscess  are  usually  much 
more  acute  than  hydronephrosis,  pyonephrosis,  and  the  other  diseases  that 
cause  enlargement  of  the  kidney,  and  are  not  so  sharply  defined  in  outline. 
At  first  there  may  be  some  difficulty  in  distinguishing  it  from  perityphlitis, 
and  even  from  enteric  fever  ;  and  it  has  been  confused  with  hip-disease 
(owing  to  the  position  of  the  limb),  with  caries  of  the  spine,  lumbago,  f;pcal 
accumulation  in  the  colon,  and  with  abscesses  resulting  from  disease  of  other 
neighbouring  structures. 

Treatment. — When  the  attack  is  subacute,  an  attempt  may  be  made,  by 
applying  leeches  and  poultices,  and  by  keeping  the  patient  at  rest,  to  pro- 
cure resolution,  but  the  result  is  rarely  satisfactory.  As  a  rule,  rigors  occur 
early,  and  mark  the  beginning  of  suppuration.  The  bowels  should  be  well 
cleared  out ;  hot-water  enemata  are  often  of  some  relief;  the  pain  should  be 
controlled  by  opium  and  belladonna  ;  and  as  soon  as  suppuration  is  sus- 
pected, an  exploratory  puncture  should  be  made  with  an  aspiratmg  needle. 
In  a  very  few  instances,  if  the  abscess  is  emptied  in  this  way,  recovery  takes 
place  without  incision  ;  as  a  rule,  it  is  necessary  to  open  it  freely,  wherever 
it  is  most  prominent,  and  insert  a  large  drainage-tube. 

Ueinaey  Fistula 

Fistulous  channels  discharging  urine,  pus,  or  both  togetljer,  are  some- 
times formed  in  connection  with  the  kidney,  its  pelvis,  or  the  ureter ;  and 
they  may  discharge  either  externally  in  the  loin  ;  or  on  the  front  wall  of  the 
abdomen  in  the  inguinal  region  ;  or  into  one  of  the  neighbouring  viscera, 
the  uterus  or  vagina  most  commonly,  the  stomach,  intestine,  and  pleura  very 
rarely. 

The  most  frequent  cause  is  calculous  pyelitis  leading  to  suppuration  out- 
side the  kidney ;  after  the  abscess  has  been  opened  the  passage  contracts 
down  to  a  sinus,  the  walls  of  which  are  lined  with  a  kind  of  granulation 
tissue,  and  perhaps  coated  over  with  phosphates.  It  may  result,  however, 
from  gunshot  wounds  or  other  injuries,  from  operations  about  the  female 
pelvic  organs,  especially  hysterectomy,  and,  occasionally,  from  tubercle.  In 
some  cases,  as  in  cystic  disease  of  the  kidney,  and  hydronephrosis,  a  urinary 
fistula  is  formed  as  a  temporary  expedient  where  it  is  not  possible  to  obtain 
at  the  time  exact  information  as  to  the  condition  of  the  opposite  organ. 

After  nephrotomy  or  nephrolithotomy,  where  the  kidney  is  healthy  and 
there  is  no  obstruction  in  the  ureter,  the  wound,  though  it  may  continue  to 
discharge  urine  for  a  week  or  two,  usually  closes  of  itself.  If  it  persists 
injections  of  iodine  may  be  tried,  or  nitrate  of  silver  fused  upon  a  probe,  or 
even  a  heated  wire.  When,  however,  in  addition  to  the  urine,  there  is  a 
profuse  discharge  of  pus,  so  that  it  is  certain  that  the  kidney  is  extensively 
disorganised,  and  there  is  fear  of  amyloid  degeneration,  or  where  the  fistula 
is  a  source  of  intense  annoyance  and  distress,. and  it  can  be  proved  that  the 
opposite  kidney  is  sound  and  not  the  seat  of  calculous  disease,  the  best  plan 
is  to  perform  nephrectomy. 

It  must  not  be  forgotten  that  fistula^  connected  with  the  bladder  and 
the  urethra  have  been  known  to  open  in  the  inguinal  region,  and  even  in  the 


1168    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


loin.  In  case  of  doubt  the  diagnosis  can  always  be  confirmed  by  the 
injection  of  milk  or  other  coloured  fluids  into  the  bladder. 

Methods  for  Distinguishing  the  Secretion  of  the 
TWO  Kidneys 

In  all  operations  about  the  kidneys,  but  especially  when  nephrectomy  is 
contemplated,  it  is  of  great  importance  to  obtain  definite  information  with 
regard  to  the  secreting  power  of  each  of  them.  As  already  mentioned,  it  is 
not  uncommon  to  find  that,  as  a  result  of  congenital  defect,  accident  or 
disease,  one  kidney  is  either  actually  non-existent  or  else  is  so  small  as  to 
be  practically  useless.  Even  in  the  abdominal  operation  this  is  not  unneces- 
sary, for  all  that  can  be  ascertained  by  this  is  the  size  of  the  organ  in 
question  ;  it  tells  next  to  nothing  about  its  condition. 

Various  methods  have  been  devised,  but  none  is  satisfactory.  The 
simplest  is  that  suggested  by  Polk :  one  of  the  ureters  is  compressed  just 
before  its  termination,  between  a  piece  of  block-tin,  shaped  like  a  catheter 
with  a  very  sharp  curve,  introduced  into  the  bladder,  and  two  fingers  placed 
in  the  rectum  ;  or,  if  it  is  preferred,  a  curved  spatula  with  a  suitable  groove 
on  its  upper  surface.  As  soon  as  this  is  secured  in  position,  the  bladder  is 
washed  out,  and  the  urine  from  the  other  ureter  allowed  to  collect,  but  it  is 
very  difficult  to  obtain  more  than  half  an  ounce  in  an  hour. 

Catheterisation  of  the  ureters  can  be  managed  in  women  either  with  the 
aid  of  the  electric-light,  or,  the  patient  being  in  the  lithotomy  position,  by 
placing  the  fore  and  middle  fingers  of  the  left  hand  in  the  vagina,  one  on 
either  side  of  the  os  uteri,  to  which  the  orifices  of  the  ureters  nearly  cor- 
respond, and,  with  these  as  a  guide,  manipulating  the  catheter  with  the 
other.  On  one  occasion  I  slit  up  the  urethra  so  as  to  expose  the  orifices 
more  thoroughly.  If  catgut  sutures  are  used,  no  incontinence  should 
follow.  Even  in  women,  however,  this  will  not  always  succeed,  and  in  men 
it  is  out  of  the  question. 

The  left  ureter  may  be  compressed  at  the  brim  of  the  pelvis  by  means  of 
Davy's  lever  introduced  into  the  rectum  ;  the  right  cannot,  unless  there  is  a 
mesorectum.  Even  when  used  for  a  short  time,  however,  this  is  not  with- 
out risk ;  very  serious  bruising  of  the  mucous  membrane  has  occurred, 
although  it  was  not  possible  to  assert  that  too  much  force  had  been  used ; 
and  certainly  it  would  not  be  advisable  to  keep  up  a  sufficient  degree  of 
pressure  for  an  hour.  The  same  may  be  said  of  the  various  attempts  that 
have  been  made  to  secure  the  orifices  of  the  ureters  either  by  clamps  shaped 
like  a  lithotrite  introduced  into  the  bladder,  or  by  suction  applied  to  the 
orifices  of  the  ureters:  they  have  only  met  with  very  partial  success.  When 
there  is  renal  hfematuria,  the  cystoscope  is  of  some  service  ;  the  jet  of 
blood-stained  urine  may  be  seen  emerging  from  the  orifice  of  one  of  the 
ureters,  but,  unfortunately,  it  does  not  seem  probable  that  this  will  be  of 
much  avail  in  the  class  of  cases  that  need  it  most. 
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OPIiltATIONS  UPON  THE  KIDNEY 

PUNCTUKE  OF  THE  KiDNEY 

The  chief  use  of  this  is  for  diagnosis  ;  it  may,  however,  be  required  either 
as  a  paUiative  or  as  a  permanent  measure  in  cystic  disease,  hydatid  cysts, 
and  even  in  cases  of  hydronephrosis.  The  aspirator  should  be  introduced 
into  the  most  prominent  portion  of  the  swelling,  where  the  fluid  seems  to  lie 
nearest  the  surface,  taking  care  to  ascertain  the  position  of  the  colon  first  by 
inflation,  if  necessary. 

Nephkotomy 

Incision  of  the  kidney  may  be  required  for  suppuration,  consequent  on 
calculous  or  tubercular  disease  (usually  as  a  preliminary  to  further  measures)  ; 
for  renal  retention  (when  the  ureter  is  blocked)  ;  or  for  hydronephrosis.  In 
many  of  these  cases  puncture  will  have  been  performed  first,  and  the  more 
severe  and  radical  measure  is  only  adopted  either  because  the  milder  plan 
has  failed  (perhaps  in  spite  of  repetition)  or  because  the  condition  it  has 
revealed  is  such  as  to  require  more  active  treatment.  An  operation  of  a 
closely  similar  character  is  necessary  in  cases  of  perinephritic  suppuration. 

The  incision  is  always  lumbar,  and  usually  oblique,  parallel  to  the  last 
rib,  and  an  inch  below  it.  The  skin,  superficial  structures,  muscles  and 
aponeurosis  are  divided,  as  in  colotomy,  and  the  kidney  exposed.  If  it  is 
distended  into  a  sac  this  should  be  opened  either  with  a  director  and  sinus- 
forceps,  or  with  a  scalpel,  according  to  the  condition  found,  and  after  the 
contents  have  escaped,  the  space  left  should  be  explored  with  the  finger  to 
ascertain  if  there  is  any  persisting  cause,  and  drained.  If,  on  the  other  hand, 
it  is  a  case  of  renal  retention,  the  cortex  (which  is  always  hard  and  congested) 
or  the  pelvis  must  be  opened  sufficiently  freely  to  allow  the  urine  to  escape. 

Nephrolithotomy 

There  are  two  methods  of  approaching  the  kidney  for  this  purpose,  either 
from  behind,  in  the  lumbar  region,  or  through  the  abdomen.  That  the 
former  is  the  more  suitable  in  cases  in  which  the  symptoms  are  definite 
and  point  plainly  to  one  side,  there  can  be  no  doubt,  but  it  is  still  an  open 
question  whether  abdominal  exploration  is  not  advisable  in  some  as  a 
preliminary.  A  certain  amount  of  information  can  be  obtained  as  to  the 
condition  of  the  opposite  kidney  ;  tlie  position  of  the  stone,  whether  it  is 
in  the  ureter  or  not,  may  be  ascertanied  ;  and  there  is  less  risk  of  an 
operation  on  the  wrong  side.  ]\Ioreover,  it  is  possible  when  operating 
through  the  loin  to  be  misled  by  the  presence  of  a  perinephritic  abscess,, 
the  interior  of  which  is  often  divided  into  chambers  like  a  sacculated  kidney  ; 
and  it  has  happened  before  now,  in  the  case  of  a  very  large  and  some- 
what diseased  kidney,  that  the  finger  has  never  entered  the  pelvis  at  all,, 
but  detached  the  thickened  mucous  membrane  from  the  pyramids  until 
a  cavity  was  made,  closely  resembhng  the  true  pelvis.  As,  however,  a 
calculus  cannot  always  be  i'elt  after  the  kidney  has  been  removed,  even  the 
combined  abdominal  and  lumbar  method  does  not  ensure  perfect  certainty. 

The  patient  lies  upon  the  opposite  side  with  a  firm  cushion  under  the 
flank.    The  kidney  is  supported  from  the  front  and  pressed  into  the  loin  by 
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an  assistant ;  but  if  the  walls  of  the  abdomen  are  rigid  and  dense  with  a  thick 
layer  of  fat,  it  answers  better,  as  soon  as  the  kidney  is  exposed,  to  roll  the 
patient  nearly  on  to  his  back  again,  so  that  the  convex  surface  may  drop  of 
itself  upon  the  finger.  An  oblique  incision,  four  inches  long,  parallel  to  and 
an  mch  below  the  margin  of  the  last  rib,  is  the  most  convenient.  It  should 
commence  at  the  outer  edge  of  the  erector  spinas,  and  should  not  come  closer 
to  the  rib  for  fear  of  wounding  the  pleura,  which  sometimes  descends  as  low 
as  this.  The  superficial  muscles  are  divided  ;  the  lumbar  aponeurosis,  which 
here  is  very  thick,  cut  through  upon  a  director,  additional  space  being  obtained, 
if  necessary,  by  section  of  part  of  the  quadratus  lumborum,  and  the  circumrenal 
fat  exposed.  Any  point  that  bleeds  should  be  tied  at  once,  but  generally  there 
is  nothing  that  requires  it. 

As  a  rule,  the  tissue  around  the  kidney  is  so  loose  and  soft  that  it  can  be 
separated  easily  with  the  finger  and  a  pair  of  forceps  ;  sometimes,  however, 
when  there  has  been  much  inflammation,  it  is  tougher  ;  and  in  old  cases  of 
suppurative  pyelitis  it  may  be  exceedingly  dense.  As  soon  as  the  convex  sur- 
face is  exposed,  the  kidney  must  be  thoroughly  and  systematically  explored, 
first  on  the  outside,  passing  the  finger  over  the  anterior  surface  and  hooking 
it  forwards  into  the  wound  until  the  pelvis  is  reached  ;  then,  as  far  as  possible 
on  the  posterior,  the  fore  and  middle  fingers  passing  behind  it,  while  the 
thumb  rests  on  it  in  front  until  it  is  fairly  grasped.  If  nothing  is  detected 
in  this-  way,  no  irregularity  of  surface  or  sense  of  resistance,  the  next  step  is 
to  explore  the  substance  of  the  kidney  with  a  short  stout  needle  set  in  a 
handle.  It  should  not  be  more  than  two  and  a  half  inches  long,  for  fear  of 
wounding  the  vessels  at  the  hilum.  A  number  of  punctures  is  made  with 
this  all  over  the  cortex,  always  pointing  in  the  direction  of  the  pelvis.  Some- 
times a  calculus  is  struck  at  once,  but,  especially  when  it  is  small,  and  it  is 
often  no  larger  than  a  pea,  such  good  fortune  is  exceptional.  If  it  is  felt,  the 
needle  is  used  as  a  director;  an  incision  is  made  by  the  side  of  it  with  a 
sharp  scalpel,  and  a  pair  of  long  forceps,  like  polypus-forceps,  passed  along 
it  until  the  blades  are  in  a  position  to  grasp  the  stone. 

Where  this  does  not  succeed,  the  pelvis  should  be  explored  with  a  sound 
similar  to  that  used  for  a  child's  bladder,  but  with  a  shorter  beak.  It  is 
passed  through  the  cortex  into  the  lowest  part  of  the  cavity,  and  the  whole 
interior  and  all  the  calyces  systematically  examined,  the  sound  being  carried 
at  once  to  the  upper  end,  a  distance  of  nearly  four  inches,  and  working 
gradually  down.  Finally,  if  this  fails,  the  finger  must  be  used  in  the  same 
way,  introducing  it  through  the  same  opening,  and  gradually  dilating  and 
tearing  the  kidney  substance.  The  bleeding  at  the  moment  is  tolerably  free, 
but  the  pressure  of  the  finger  soon  arrests  it. 

With  a  large  branching  calculus  there  is  rarely  any  difticulty  ;  when  it  is  . 
small,  detection  is  often  impossible.    On  one  occasion  I  felt  a  small  movable  j 
stone  distinctly  with  the  needle,  but  was  quite  unable  to  detect  it  afterwards  i 
with  the  sound,  forceps,  or  finger.    Another  case  is  recorded  in  which  the  | 
kidney  was  excised,  and  afterwards  a  stone  was  found  in  it,  so  buried  that  it  | 
could  not  be  felt  from  the  exterior,  even  after  the  organ  had  been  removed.  ' 
In  a  third  case  the  calculus  is  reported  to  have  come  away  subsequently  in 
the  dressings  ;  and  there  is  a  very  large  number  on  record  in  which  no  trace  ' 
of  a  calculus  was  found.    Fortunately  the  operation  is  one  that,  so  long  as 
the  stone  is  small,  is  very  rarely  followed  by  serious  consequences ;  and  in 
most  cases,  even  when  nothing  has  been  found,  the  relief  has  been  complete,  i. 
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probably  from  the  calculus  becoming  fixed  in  the  substance  of  the  kidney  by 
inflammatory  adhesions  or  cicatricial  tissue. 

Great  care  should  be  taken  to  extract  the  stone  without  breaking  it,  and, 
especially  in  the  case  of  large  ones  with  long  slender  branches,  this  may  be 
a  matter  of  some  difficulty  ;  and  after  this  is  done  the  interior  of  the  cavity 
must  be  thoroughly  explored  to  see  that  nothing  is  left. 

The  treatment  of  the  wound  is  very  simple.  A  large  drainage-tube  should 
be  passed  into  the  kidney,  so  as  to  carry  away  at  once  all  the  urine  that  is 
secreted,  and  the  fascia  lumborum  sutured  with  catgut,  leaving  only  an  orifice 
at  the  posterior  angle  for  the  drainage-tube.  Usually  the  wound  heals  with- 
out suppuration.  The  tube  should  be  removed  the  next  day  to  clear  it  of 
any  coagula,  and  introduced  again  down  to  the  surface  of  the  kidney  ;  the  third 
or  fourth  day  it  may  be  shortened  so  as  to  project  only  through  the  opening 
in  the  fascia.  The  urine  passed  by  the  bladder  generally  contains  a  large 
amount  of  blood  for  the  first  two  days,  then  it  should  become  clear.  Eetention 
is  common  at  first,  and  may  continue  so  long  as  the  tube  is  in  contact  with  the 
kidney.  A  urinary  fistula  persists  for  a  week  or  two  in  the  loin  ;  but  if  the 
kidney  was  healthy  and  the  ureter  is  not  blocked,  it  generally  closes  of  itself. 

In  cases  of  calculous  pyonephrosis,'  wlien  there  is  a  large  tumour  in  the 
loin,  and  tlie  urine  is  loaded  with  pus,  nephrotomy  or  nephrolithotomy  should 
be  adopted  in  preference  to  nephrectomy.  It  is  true  that  the  statistics  of  the 
latter  operation  under  these  conditions  are  more  favourable,  but,  as  Brodeur 
has  pointed  out,  it  is  almost  impossible  to  form  a  definite  opinion  as  to  the 
condition,  or  even  the  existence  of  the  opposite  kidney.  Later,  when  the 
patient  has  rallied,  and  it  is  clear  from  the  amount  and  specific  gravity  of 
the  urine  secreted,  that  the  power  of  the  other  kidney  is  not  impaired,  this 
operation  may  be  performed,  if  the  fistula  persists  and  gives  much  inconveni- 
ence, or  if  the  discharge  of  pus  is  at  all  considerable.  With  only  one  kidney 
active,  there  is  naturally  greater  risk  if  there  is  any  amyloid  change. 

It  must  always  be  recollected  that,  particularly  in  the  case  of  adults, 
nephrolithotomy  can  only  be  looked  upon  as  giving  temporary  relief.  The 
tendency  to  the  formation  of  calculi  is  there  still,  and  the  same  precautions 
as  to  diet,  &c.,  must  be  taken  after  the  calculus  has  been  removed,  for  fear  of 
recurrence. 

Nephkectomy 

Excision  of  the  kidney  may  be  required  for  persistent  hnpuiorrhage  follow- 
ing injury  ;  suppurative  pyelitis  (whether  calculous  or  tubercular)  in  which 
the  renal  tissue  is  hopelessly  destroyed  and  the  disease  limited  to  one  side  : 
sarcoma  or  carcinoma  ;  and,  as  a  sequel  to  nephrotomy  when  (the  other 
kidney  being  sound)  a  fistulous  channel  is  left. 

It  may  be  performed  either  through  the  loin  or  the  abdomen. 

1.  Lumbar  nephrectomy .—yioms.  recommends  an  oblique  incision  parallel 
to  the  last  rib,  with,  if  more  space  is  required  for  dealing  with  the  pedicle,  a 
vertical  one  running  down  from  it,  just  in  front  of  its  posterior  extremity. 
The  further  steps  of  the  operation  are  the  same  as  in  nephrolithotomy  until 
the  surface  is  exposed.  As  soon  as  this  is  reached,  it  must  be  freed  from  the 
tissues  around.  In  some  cases  there  are  no  adhesions  ;  in  others  they  are  so 
dense  that  it  is  impossible  to  divide  them  without  using  scissors.  Occasionally 
it  is  better  to  open  the  capsule,  and  try  to  shell  the  kidney  out  from  it. 

The  next  step  is  to  secure  the  pedicle.    It  may  be  possible  to  draw  the 
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kidney  so  far  out  that  the  ureter  can  be  isolated  and  a  ligature  passed  round 
tlie  vessels  with  ease.  (Greig  Smith  recommends  that,  if  this  is  done,  all 
traction  should  be  taken  off  before  the  knot  is  tied,  for  fear  of  the  artery 
slipping  back).  In  other  cases  there  is  the  greatest  difficulty,  and  the  mass 
must  be  secured  with  a  clamp,  or  with  an  ecraseur,  and  cut  away  piecemeal 
before  the  deeper  structures  are  sufficiently  exposed.  The  artery  and  vein 
may  be  tied  in  one  (if  an  abnormal  branch  is  detected  it  should  be  dealt 
with  by  itself  ),  and  as  soon  as  the  sui'geon  has  satisfied  himself  that  the 
ligature  is  safe,  the  kidney-tissue  or  tbe  pelvis  divided  at  a  sufficient  distance 
and  the  rest  of  the  mass  removed.  The  ureter  should  be  brought  out  at  the 
lower  angle  of  the  wound,  and  fixed  by  a  suture  to  the  skin.  In  some  cases 
the  ligature  has  been  placed  almost  on  the  side  of  the  vena  cava,  but  where 
it  is  possible  a  sufficient  length  of  vessel  should  be  left  between.  Finally  the 
wound  must  be  thoroughly  dried,  the  peritoneum  examined  to  see  that  it  has 
not  been  rent,  and  a  large  drainage-tube  inserted. 

2.  Abdominal  nephrectomy. — The  incision  is  made  through  the  corre- 
sponding linea  semilunaris  (after  Langenbeck's  method),  and  the  peritoneal 
cavity  opened  sufficiently  to  introduce  the  hand.  The  intestines  are  held  on 
one  side  with  sponges,  and  the  condition  of  the  opposite  kidney  ascertained 
as  far  as  possible. 

The  posterior  layer  of  parietal  peritoneum  must  be  divided  on  the  outer 
side  of  the  colon  (so  as  to  avoid  injviring  its  vessels)  and  the  surface  of  the 
kidney  exposed  and  freed  from  its  surroundings.  As  soon  as  everything  is 
clear  (the  assistant  holding  up  the  torn  edges  of  the  peritoneum,  and  at  the 
same  time  depressing  the  margins  of  the  abdominal  wound)  the  vessels  are 
isolated  and  a  ligature  (double  if  possible)  passed  round  them  and  tied.  The 
separation  is  then  completed  and  the  mass  removed. 

The  cut  edges  of  the  ureter  may  be  inverted  and  stitched  over,  so  that 
the  stump  can  be  left  secure ;  or,  if  it  is  full  of  putrid  pus  or  tubercular 
material,  it  may  be  pushed  out  through  an  opening  in  the  loin  and  fastened 
to  the  skin.  The  plan  of  securing  it  in  the  anterior  wound  is  objectionable, 
as  tending  to  disturb  the  relation  of  the  peritoneum. 

The  cavity  left  behind  the  peritoneum  must  be  thoroughly  cleansed,  the 
flaps  that  have  been  detached  pressed  back  into  it  (they  need  not  be  fastened 
with  any  stitches),  and  then  the  abdominal  wound  dealt  with. 

The  relative  merits  of  these  operations  are  very  differently  appreciated. 
There  is  no  doubt  that  in  the  case  of  very  large  masses  the  abdominal  operation 
is  the  easier  of  the  two  (although,  if  it  is  cystic,  the  size  may  be  considerably 
reduced  by  tapping) ;  that  the  pedicle  is  more  accessible,  and  that  a  certain 
(very  small)  amount  of  information  about  the  condition  of  the  other  kidney 
may  be  obtained.  Further,  if  the  nature  of  the  tumour  is  doubtful,  there  is 
very  much  greater  liberty  of  action.  On  the  other  hand,  the  peritoneal  cavity 
is  always  opened ;  the  colon  is  endangered  ;  the  ureter  is  difficult  to  deal 
with  ;  if  the  operation  is  performed  for  suppurative  or  tubercular  pyelitis, 
there  is  considerable  danger  of  infecting  the  peritoneum,  and  drainage  is 
almost  out  of  the  question. 

SUBGICAL  ASPECT  OF  THE  UEINE 

Examination  of  the  urine  is  essential,  not  only  for  diagnosis  in  diseases 
of  the  urinary  organs,  but  to  obtain  some  idea  concerning  the  activity  of  the 
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metabolism  of  the  body  and  the  secreting  power  of  the  kidneys.  Except  in 
emergency,  no  operation  should  be  performed  without  this  having  been 
considered ;  it  influences  the  prognosis  more  than  anything  else,  especially 
when  the  urinary  tract  itself  is  concerned. 

1.  Quantity 

The  amount  passed  during  twenty-four  hours  must  be  ascertained  in 
order  to  form  an  idea  as  to  the  reaction  and  the  proportion  of  solids.  It  is 
sufficient  in  most  cases  to  take  the  last  two  figures  of  the  specific  gravity, 
and  double  them,  or,  if  the  urine  is  concentrated,  multiply  them  by  2-33. 
This  gives  roughly,  in  grammes,  the  total  solids  for  1000  c.c.  of  urine,  and  if 
it  is  collected  for  twenty-four  hours  the  rest  is  easy.  Important  constituents 
must  be  estimated  separately. 

When  a  patient  is  confined  to  bed  the  amount  of  urine  (as  regards  both 
solids  and  liquid)  is  always  diminished,  so  long  as  there  is  no  fever. 

The  quantity  may  be  lessened  by  general  causes,  such  as  fevers,  profuse 
sweating,  diarrhoea,  &c. ;  or  from  local  ones  affecting  the  circulation  of  the 
kidney,  or  its  secreting  power,  or  both  together.  Acute  nephritis,  for 
example  ;  congestion  from  cardiac  disease  ;  vasomotor  disturbance  excited 
reflexly  by  irritation  of  the  urethra,  especially  if  the  kidneys  are  diseased 
already ;  interstitial  nephritis  and  amyloid  and  fatty  degeneration  in  their 
later  stages  ;  hysteria  even  occasionally  ;  and  shock,  as  after  railway  accidents, 
are  all  attended  by  diminished  secretion.  Sometimes  the  difference  is  only 
slight  ;  in  the  worst  cases  there  is  complete  suppression  ;  no  urine  is  passed 
for  days.  When  one  ureter  is  blocked  there  is  rarely  much  difl'erence  in  the 
quantity,  even  at  the  first,  owing  to  the  increased  activity  of  the  remaining 
kidney  ;  but  when  both  are  affected,  as  when  there  is  an  insurmountable 
obstacle  to  the  exit  of  the  urine,  suppression  must  occur. 

In  diabetes  there  is  a  great  increase  both  in  the  amount  of  solids  and  of 
liquid  ;  in  hysteria  and  simple  polyuria,  due  to  lesions  of  the  nervous  system, 
only  the  latter.  In  contracted  granular  kidney,  cystic  degeneration,  and 
the  early  stages  of  amyloid  disease,  there  may  be  a  noticeable..increase  ni  the 
amount,  but  at  the  same  time  the  specific  gravity  is  diminished  so  that  the 
total  solids  may  fall  far  below  the  normal.  In  the  matter  of  prognosis  this 
is  scarcely  less  important  than  the  presence  of  albumen  ;  the  drain  upon  the 
strength  may  be  less  severe,  the  loss  of  colour  and  of  condition  be  less 
marked,  than  when  there  is  a  constant  daily  waste  of  nitrogen  ;  but  the 
elimination  of  effete  products  is  often  very  much  more  defective. 

•I.  Colour 

This  depends  partly  upon  concentration,  partly  upon  the  addition  of 
foreign  substances,  such  as  blood,  bile,  melanin,  and,  under  certain  con- 
ditions, indican.  Carbolic  acid,  when  present  in  the  blood  in  excess,  gives 
the  urine  a  peculiar  dark-green  smoky  tint,  which,  if  it  is  allowed  to  stand 
for  some  time,  may  become  almost  black. 

3.  Odouh 

In  chronic  cystitis  the  urine  is  often  offensive,  even  hecal  ;  or  it  may  be 
aunnoniacal  from  decomposition.  Characteristic  odours  aie  produced  by 
turpentine  and  other  drugs. 
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4.  Reaction 

Normal  urine  is  acid,  and  this  becomes  more  marked  during  the  first  few 
hours,  if  it  is  allowed  to  stand  in  a  clean  vessel.  Concentration,  an  excessive 
amount  of  nitrogenous  food,  and  diminution  in  the  quantity  of  alkaline 
phosphates,  a  condition  frequently  found  in  ill-nourished  strumous  children, 
increase  the  acidity.  Associated  with  this  is  a  peculiar  train  of  symptoms, 
such  as  are  common  in  gouty  patients  :  the  bladder  is  irritable,  there  are 
frequent  attacks  of  dyspepsia,  neuralgia,  cramp,  and  palpitation  ;  irritability 
of  the  skin  is  not  uncommon ;  sometimes  eczema  and  psoriasis  occur ; 
gravel  is  present  from  time  to  time,  and  slight  attacks  of  synovitis  are  of 
frequent  occurrence. 

On  the  other  hand,  urine  may  be  neutral  or  alkaline,  from  the  presence 
of  fixed  alkali  or  of  ammonia. 

(a)  If  there  is  fixed  alkali,  the  blue  colour  of  litmus  paper  is  permanent. 
This  may  occur  temporarily  at  certain  hours  of  the  day,  depending  upon  the 
meals,  without  any  special  significance ;  but  when  it  is  permanent,  it  usually 
points  to  some  serious  interference  with  the  metabolism  of  the  body.  It  has 
been  noted  as  a  precursor  in  affections  of  the  nervous  system,  and  in  the 
early  stages  of  cancer. 

{b)  Carbonate  of  ammonia  is  always  due  to  a  micrococcus  growing  in  the 
urine  ;  and  the  mucus  assists  it  by  rendering  the  urine  less  acid,  or  even 
alkaline. 

Solid  Constituents 
{a)  Normal 

Urea. — The  amount  depends,  to  a  certain  extent,  upon  the  age  and  the 
activity  of  the  individual.  According  to  Ralfe,  the  average  for  each  pound 
of  the  body  weight,  if  between  40  lbs.  and  60  lbs.,  is  4|  grains;  between 
60  and  120,  4  grains  ;  between  120  and  160,  3^  grains  ;  and  between  160 
and  175  lbs.,  only  3^  grains. 

For  clinical  purposes  the  urea  may  be  estimated  with  sufficient  accuracy 
by  the  sodium  hypobromite  method,  although  the  whole  amount  is  not 
obtained  by  about  8  per  cent. 

It  increases  in  fever,  after  excess  of  nitrogenous  food,  and  in  diabetes. 
Diminution  may  be  dependent  upon  diminished  formation,  as  in  diseases  of 
the  liver,  especially  acute  yellow  atrophy  and  extensive  carcinoma  ;  or  upon 
diminished  excretion.  The  latter  points  to  failing  kidneys,  and  is  a  very 
serious  element  in  prognosis  for  all  operations,  but  especially  for  those 
involving  the  luinary  tract. 

Uric  acid  either  occurs  as  such,  forming  a  brick-red  sandy  deposit,  or 
united  with  the  alkalies  or  alkaline  earths  as  a  salt.  Then  it  appears  as  a 
pink  precipitate,  rarely  crystalline,  which  gradually  settles  down  on  the  sides 
of  the  vessel  as  the  urine  cools.  Neutral  sodium  urate  is  the  most  abundant 
in  normal  urine  ;  the  acid  salt,  with  small  quantities  of  the  corresponding 
calcium  one,  occurs  in  urinary  calculi  and  gouty  deposits.  Acid  ammonium 
urate  is  only  found  after  decomposition  of  the  urea.  Potassium  and  lithium 
urates  are  more  soluble.  The  amount  depends  partly  upon  the  supply  of . 
nitrogenous  food,  partly  upon  excessive  tissue-waste  and  diminished  oxida-  . 
tion.  In  gout,  chronic  diseases  of  the  liver,  and  general  malassimilation,  it 
increases  considerably,  and  is  deposited  wherever  the  circulation  is  feeble. 

Whether  it  occurs  in  solution  or  as  a  sediment  depends  upon  the  con- 
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centration  and  reaction.  The  crystals  may  be  recognised  by  their  colour 
(in  the  urine),  by  their  whetstone  shape,  or  by  their  being  aggregated  into 
rhombic  bundles.  Urates  are  generally  amorphous,  but  sometimes  they 
crystallise  as  rhombic  needles,  arranged  in  a  stellate  manner. 

Oxalate  of  lime  is  met  with  as  a  deposit  in  neutral,  acid,  and  faintly 
alkaline  urine.  The  crystals  are  either  octoliedral  (envelope  crystals)  or 
dumbbell-shaped.  In  many  instances  it  is  only  accidental,  caused  by  the 
presence  of  oxalate  of  lime  in  the  food  (in  rhubarb,  tomatoes,  onions,  &c.), 
or  by  malassimilation  ;  and  then  it  is  usually  found  some  hours  after  meals. 
In  those,  however,  who  are  harassed,  careworn,  over-worked,  and  hypochon- 
driacal, it  may  be  constant,  and  give  rise  to  various  anomalous  nervous 
symptoms,  such  as  frequency  of  micturition,  pains  across  the  loins,  a  sense 
of  tightness  round  the  chest,  &c. 

Oxalate  of  lime  is  closely  associated  with  the  decomposition  of  mucus. 
It  is  found  not  merely  in  that  which  is  secreted  by  the  urinary  passages, 
but  in  that  from  the  uterus,  gall-bladder,  vesicula;  seminales  and  prostate, 
sometimes  in  the  form  of  crystals.  The  importance  of  this  in  the  causation 
of  calculi  can  hardly  be  over-estimated. 

Phos-phatcs. — Acid  sodium  and  potassium  phosphate  are  never  precipi- 
tated ;  phosphates  of  lime  and  magnesia  are  thrown  down  when  the  urine  is 
alkaline,  or  sometimes  if  it  is  boiled.  This  may  occur  even  when  the  urine 
is  slightly  acid,  if  the  reaction  is  due  to  the  presence  of  an  acid  salt. 

Phosphate  of  lime  is  usually  amorphous,  but  it  may  form  stellar  crystals, 
similar  in  some  respects  to  those  of  uric  acid.  Acetic  acid,  however, 
dissolves  them  at  once.  Magnesium  phosphate  is  deposited  with  it  under 
the  same  conditions.  If  the  urine  is  alkaline  from  the  presence  of  bicar- 
bonates,  they  may  be  precipitated  without  being  in  excess  ;  but  under  some 
circumstances,  particularly  in  that  state  which  is  not  seldom  the  precursor  of 
diabetes  and  cancer,  the  alkaline  and  the  earthy  phosphates  are  both  ex- 
cessive. If  they  are  deposited  in  the  bladder,  they  often  cause  a  certain 
amount  of  irritation  by  collecting  towards  the  end  of  micturition  and  coming 
away  in  a  thick  creamy  mass,  which  leaves  a  white  crust  as  it  dries. 
Fortunately  they  rarely  form  calculi. 

When  the  urine  is  alkaline  from  ammonia,  the  triple  phosphate  of 
ammonia  and  magnesia  is  thrown  down  in  triangular  prisms  (coflin-lid 
crystals)  which  form  masses  entangled  in  mucus.  This  is  the  crust  that 
develops  upon  calculi,  foreign  bodies  introduced  into  the  bladder,  and  even 
upon  the  surface  of  ulcers  in  the  pelvis  of  the  kidney  and  bladder,  as  soon 
as  the  urine  decomposes. 

(b)  Abnormal 

Cystin  is  an  occasional  cause  of  calculus.  It  may  be  recognised  by  its 
being  thrown  down  from  an  alkaline  solution  on  the  addition  of  acetic  acid. 
The  crystals  are  colourless  six-sided  plates,  and  are  readily  soluble  in 
ammonia.  Its  pathological  significance  is "  unknown ;  from  the  large 
quantity  of  sulphur  that  it  contains  Ealfe  is  disposed  to  connect  it  with 
taurin.  I  have  met  with  two  families  in  which  it  was  present ;  several  of 
the  members  of  more  than  one  generation  were  aflected,  but  no  calculi 
were  formed  ;  and  they  did  not  appear  to  be  in  any  way  inconvenienced. 
The  sulphur  may  be  recognised  by  the  black  precipitate  obtained  by  boiling 
the  cystin  in  li  .j[uor  potassii?,  and  adding  acetate  of  lead. 
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Xantliin  is  still  more  rare.  It  has  been  met  with  as  gravel,  especially 
in  youths  ;  and  a  few  calculi  are  recorded.  It  is  readily  soluble  in  dilute 
hydrochloric  acid,  from  which  it  may  be  obtained  on  evaporation  in  the 
form  of  hexagonal  crystals.  Like  cystin,  it  does  not  give  the  niurexide 
reaction,  but  if  evaporated  with  nitric  acid  a  red  colour  is  formed  on  the 
addition  of  liquor  potassfe. 

Alhtimin. — The  ordinary  forms  are  serum  albumin  and  serum  globulin; 
egg  albumin  may  occur  in  cases  of  excessive  consumption  ;  hemi-albumose 
has  been  noted  in  moUities  ossium  ;  and  peptones  have  been  found  in  acute 
septic  diseases,  but  they  are  hardly  of  surgical  importance. 

Its  presence  may  be  ascertained  by  boiling,  a  few  drops  of  acetic  acid 
being  added  if  the  urine  is  alkaline  ;  by  nitric  acid,  carefully  pouring  it  down 
the  side  of  the  tube  so  that  the  urine  floats  at  the  top  ;  picric  acid ; 
or  acetic  acid  and  ferrocyanide  of  potassium.  If  urates  are  present  they 
must  be  dissolved  by  warming,  or  filtered  off ;  phosphates,  which  are  pre- 
cipitated by  boiling  under  certain  conditions,  are  soluble  in  nitric  acid.  The 
total  amount  passed  within  a  certain  time  can  be  estimated  by  precipitation 
with  heat,  or  picric  acid,  and  allowing  it  to  settle  in  a  graduated  tube  ;  but 
the  method  is  very  rough,  even  when  the  sample  tried  is  taken  from  the 
■day's  collection. 

Excluding  functional  albuminuria  (which  may  arise  from  derangements 
of  digestion  or  of  the  nervous  system,  or  from  altered  conditions  of  the 
blood),  the  albumin  may  come  either  from  the  kidneys  or  from  some  other 
part  of  the  genito-urinary  organs.    In  the  former  case  it  may  be  caused  by 
inflammation  (as  in  all  the  forms  of  nephritis)  ;  congestion,  as  in  cardiac 
.disease  ;  lardaceous  or  fatty  degeneration  ;  or  the  presence  of  new  growths. 
In  the  latter  it  is  derived  mainly  from  the  secretion  of  the  mucous  membrane. 
The  diagnosis  as  to  locality  must  be  made,  either  from  the  constitutional 
symptoms  that  are  present,  or  from  other  features  of  the  urine,  such  as 
alteration  in  specific  gravity,  the  presence  of  casts,  blood,  epithelial  cells,  &c. 
It  must  not  be  forgotten  that  the  two  not  unfrequently  coincide. 
Benal  albuminuria  is  of  importance  for  two  chief  reasons. 
In  the  first  place  the  daily  waste  of  so  much  nitrogenous  material 
represents  a  continual  loss  of  strength  and  diminished  power  of  repair.  In 
the  second,  it  points  to  a  morbid  state  of  the  kidneys,  in  which  they  are 
scarcely  able  to  do  their  work,  even  under  ordinary  conditions.    The  effect, 
when  after  some  operation  or  injury  an  immense  extra  strain  is  thrown  upon 
them,  can  be  imagined  :  the  albumin  increases  ;  the  excretion  of  urea  and 
other  waste  becomes  more  difficult  ;  wounds  heal  less  rapidly  ;  and  there  is 
a  much  greater  liability  to  inflammatory  comphcations.    The  effect  is  the 
same  in  contracted  granular  kidney,  when  ordinarily  there  is  no  albuminuria, 
but  only  urine  of  low  specific  gravity  and  abundant  quantity. 

In  operations  on  the  deeper  portions  of  the  urethra,  in  patients  suffering 
from  albuminuria,  there  is  a  still  further  reason  for  anxiety.  In  all  such 
there  is  a  great  Hability  to  acute  renal  congestion,  probably  caused  by  the 
vaso-motor  nerves.  Even  when  the  kidneys  are  healthy,  the  secretion  may 
sustain  a  sudden  check,  and  albumin  and  even  blood  appear  in  the  urine  ; 
if  they  are  inflamed  or  seriously  degenerated,  the  secretion  may  stop  alto- 
gether, and  the  operation  be  followed  by  the  worst  and  most  fatal  form  of 
urethral  fever. 

In  all  operations  of  expediency,  therefore,  the  presence  of  albumin  in  the 
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urine  (and  the  specific  gravity,  if  it  is  persistently  low)  must  be  carefully 
considered  side  by  side  Avith  the  physical  condition  of  the  patient,  before 
anything  is  settled.  Unhappily,  when  the  urinary  tract  is  involved,  the 
operation  is  usually  one  of  necessity  rather  than  expediency,  and  the  disease 
itself  not  unfrequently  the  cause. 

Albuminuria  due  to  amyloid  degeneration  of  the  kidneys  is  in  some 
respects  an  exception.  Even  when  it  is  constantly  present,  so  long  as  the 
amount  is  small,  complete  recovery  may  follow  the  removal  of  the  exciting 
cause. 

Albumin  derived  from  other  portions  of  the  urinary  tract,  whether  from 
the  pelvis  of  the  Iddney,  the  bladder,  urethra,  or  vagina,  is  due  to  the 
addition  of  mucus,  blood,  or  pus  ;  very  rarely  from  the  admixture  of 
spermatic  fluid.  Except  in  the  case  of  pyelitis,  the  amount  is  always  small, 
and  the  chief  importance  is  in  the  diagnosis. 

Blood. — In  the  strict  sense  of  the  term  hiematuria  should  not  include 
haamorrhage  from  the  walls  of  the  urinary  passages,  following  or  preceding 
micturition  ;  but,  for  the  sake  of  convenience,  they  are  always  considered 
together,  and  the  blood  may  come  either  from  the  kidney,  bladder,  or  urethra. 

The  colour  depends  partly  upon  the  amount,  partly  upon  the  time  it  has 
been  mixed  with  the  urine.  If  the  hftmorrhage  is  recent  and  profuse,  as 
in  a  villous  tumour  of  the  bladder,  or  rupture  of  the  kidney,  the  colour  is 
simply  that  of  unaltered  blood ;  when  it  is  poured  out  slowly  in  the  tubules, 
or  allowed  to  collect  in  the  bladder,  it  gradually  becomes  more  dusky,  until 
the  tint  is  a  characteristic  smoky  brown. 

Tests. — The  presence  of  blood  in  the  urine  may  be  recognised  : 

(1)  By  the  colour,  red  or  smoky,  as  the  case  may  be.  Carbolic  acid  gives 
urine  a  brownish  hue,  and  certain  drugs  (such  as  senna  and  rhubarb)  and 
articles  of  diet  (beetroot,  sorrel,  Ac.)  in  quantity  turn  it  red,  but  they  can 
easily  be  distinguished.  In  ha^moglobinuria  the  colour  is,  of  course, 
identical. 

(2)  By  tlia  spectroscope.  There  is  a  broad  dark  band  between  D  and  E, 
which  on  dilution  gradually  separates  into  two.  Sometimes  there  is  a  band 
between  C  and  D,  nearer  the  former  (acid  ha'inatin) ;  or  midway  between 
the  two  (metluemogiobin). 

(o)  By  the  viicroscojje.  Blood-corpuscles  retain  their  appearance  for 
some  time  in  acid  urine  ;  when  it  is  alkaline,  the  colouring  matter  soon 
dissolves  out.  In  hiemoglobinuria  they  are  absent.  H;enim  crystals  may 
be  obtained  in  the  ordinary  way. 

(4)  By  chemical  reaction.  A  drachm  of  tincture  of  guiacuni  is  placed  in 
a  test-tube  ;  a  drop  of  the  urine  added  ;  and  then  some  ethereal  solution  of 
peroxide  of  hydrogen  floated  upon  the  top.  A  blue  ring  develops  at  the 
junction  if  blood  is  present,  but  the  same  effect  is  produced  by  many  other 
substances. 

The  source  may  be  conjectured  from  the  colour,  reaction,  the  presence  of 
clots  or  of  casts,  the  uniformity  of  the  mixture,  and  the  presence  of  other 
symptoms,  such  as  renal  colic,  supra|nibic  pain,  iVc. 

(ft)  Bencd  hmnaturia. — The  blood  may  be  bright  red,  but  usually  it  is 
smoky  and  it  is  always  uniformly  diffused.  The  reaction  is  acid,  unless  the 
quantity  is  very  large  or  there  is  a  profuse  secretion  of  pus ;  tube-casts  may 
be  present  (they  are  of  themselves  disthictive)  ;  a  long  worm-Hke  coagulum 
may  come  down  from  the  ureter  ;  and  the  attack  may  be  accompanied  by 


1178    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


severe  pain  in  the  loins,  renal  colic,  or  retraction  of  the  testicle.  Blood-cor- 
puscles often  cannot  be  detected. 

(5)  Vesical  liamaturia. — The  colour  is  usually  bright  red,  unless  the 
urine  has  been  retained  some  time  in  the  bladder,  and  the  mixture  is  rarely 
uniform ;  the  last  drops,  as  a  rule,  contain  most,  whether  the  haemorrhage 
is  still  going  on,  or  whether  it  has  ceased  and  the  sediment  has  gravitated  to 
the  bottom.  The  reaction  may  be  acid  or  alkaline  ;  irregular  shapeless  clots 
may  be  present  (they  are  best  seen  floated  out  in  water),  but  too  much 
reliance  must  not  be  placed  upon  this,  for  the  blood  may  have  poured  down 
from  the  kidney  and  coagulated  in  the  bladder. 

(c)  Urethral  hcemo'rrhacje  is  always  bright  red,  the  blood  either  preceding 
or  following  the  urine. 

Causes. — Haematuria  is  due  either  to  a  morbid  condition  of  the  blood 
(purpura,  scurvy,  &c.)  or  to  local  affections ;  and  these  may  be  due  to 
injury,  inflammation,  or  new  growths. 

(a)  Renal  hcemakiria. — Blows  upon  the  loins  and  renal  calculus  ;  all 
forms  of  nephritis  (even  granular  kidney)  and  hypertemia,  whether  active  or 
passive  ;  carcinoma,  sarcoma,  and  tubercle. 

(6)  Vesical  liczmaturia. —  Wounds  [e.g.  rupture  of  the  bladder)  and 
contusions  caused  by  calculi,  catheters,  &c. ;  cystitis  in  all  its  forms,  and 
ulceration  of  the  mucous  membrane  ;  carcinoma,  villous  tumours,  and~ 
tubercle. 

(c)  Urethral  hemorrhage. — Injury,  such  as  impacted  calculus  or  the- 
passage  of  a  catheter ;  inflammation,  as  in  gonorrhoea ;  or  new  growths,  such 
as  tubercle. 

Treatment. — Perfect  rest  and  opium  (unless  there  is  nephritis  or  renal 
congestion)  are  the  most  important.  Cold  may  be  applied  by  Leiter's  coils^ 
to  the  loins,  the  suprapubic  region,  or  the  penis  and  perinfeum,  according  to 
the  seat  of  hfemorrhage.  Vesical  htematuria  may  be  checked  by  washing 
out  the  bladder  with  water  of  the  temperature  of  120°  F.,  or,  if  the  points 
can  be  seen,  by  touching  them  with  a  styptic.  In  urethral  bleeding,  a 
catheter  may  be  passed,  and  the  penis  gently  compressed  around  it  with  a 
bandage ;  or,  if  it  is  in  the  region  of  the  bulb,  Otis' s  crutch  may  be  em- 
ployed. Tincture  of  hamamelis  is  said  to  check  vesical  htemorrhage  when 
injected  into  the  bladder.  Infusion  of  matico  has  been  used  in  the  same 
way. 

Gallic  and  sulphuric  acids,  acetate  of  lead,  and  ergot,  may  be  given 
internally,  but  if  the  haemorrhage  comes  from  a  vessel  of  any  size  they  are- 
of  little  service. 

Coagula  occasionally  give  rise  to  severe  pain,  and,  if  the  urine  is  septic- 
and  the  bladder  atonic,  may  require  speedy  removal  for  fear  of  decomposition 
and  septic  absorption.  This  may  be  done  most  easily  by  means  of  a  soft 
catheter  and  a  lithotrity  evacuator,  the  clots  gradually  being  broken  up  and 
sucked  away. 

Sugar. — Glucose  is  probably  always  present  in  the  urine  in  minute- 
quantities,  and  in  certain  circumstances  the  amount  increases  without  very 
special  significance.  Thus  it  may  occur  from  excessive  consumption  ;  chronic 
congestion  of  the  hver  ;  prolonged  narcosis  ;  or  the  inhalation  of  amyl  nitrite ; 
or  it  may  be  present  for  a  time,  without  any  cause  being  discovered,  in- 
members  of  diabetic  famihes  ;  but  though  this  is  always  to  be  noted  in 
a  history,  it  is  not  of  the  same  importance  as  persistent  diabetes. 
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Temporary  giycosuriii  is  not  uncommon  after  injuries  of  the  head,  con- 
cussion of  the  spine,  fractures  of  the  vertebra?,  and  injuries  to  the  abdomen 
and  Iddneys.  Sometimes,  but  much  more  rarely,  when  caused  in  this  way 
it  is  permanent. 

Many  of  the  skin  affections  in  diabetes  are  due  to  physical  causes,  such 
as  the  harsh  dry  condition,  merging  into  pruritus,  and  the  eczema  which 
is  so  common  about  the  genital  organs  in  women.  Others,  however,  are 
due  to  the  malnutrition  of  the  tissues.  Boils  and  carbuncles,  for  example, 
are  of  frequent  occurrence,  and  the  latter,  in  particular,  are  of  very  grave 
import  ;  cataract  may  occur  in  one  eye  or  both ;  amblyopia,  sometimes 
varying  according  to  the  state  of  health,  is  not  unfrequent ;  and  what 
is  more  serious  than  all,  gangrene,  especially  of  the  exposed  parts,  may  be 
caused  by  the  least  injury.  It  resembles  in  general  character  the  ordinary 
senile  form,  but  it  is  usually  moist  and  much  more  rapid.  For  fear  of 
this,  from  the  susceptibility  to  shock,  and  the  tendency  to  hiiemorrhage, 
operations,  unless  absolutely  essential,  are  rarely  undertaken  in  diabetic 
patients. 

Cliyle  and  hjmjjJi  are  occasionally  found,  coming  from  varicose  lacteals 
or  lymphatics,  in  the  wall  of  the  bladder.  In  the  case  of  the  former  the 
urine  is  white,  like  milk  ;  when  the  latter  is  present  it  remains  clear ; 
usually  it  coagulates,  forming  a  loose  soft  clot,  which  gradually  becomes 
liquid  again.  Chyluria  is  of  especial  interest  from  its  connection  with  the 
filaria  sanguinis  hominum. 

Fat. — After  extensive  fractures  a  delicate  pellicle  is  often  found  floating 
on  the  surface  of  the  urine  ;  and  the  same  thing  has  been  known  to  occur  in 
diabetes.  Occasionally  smaller  quantities,  with  cholesterin,  &c.,  find  their 
way  in  from  the  breaking  down  of  caseous  masses. 

Mucus.— k  slight  amount  is  always  present ;  and,  especially  in  women, 
it  often  forms  a  light,  transparent,  floating  cloud,  without  having  any  patho- 
logical significance.  In  catarrh  it  increases  very  greatly,  and  is  mixed  with 
young  epithelial  cells  detached  from  the  walls. 

Pus  may  come  either  from  an  abscess  bursting  into  one  of  the  urinary 
passages,  or  from  the  mucous  surfaces,  after  prolonged  irritation.  If  the 
urine  is  acid,  it  forms  a  thick  creamy  layer ;  as  the  reaction  becomes 
alkaline,  it  collects  into  dense  stringy  masses  ;  and  if  liquor  potassa'  is 
added,  it  forms  a  viscid  gelatinous  deposit,  like  white  of  egg.  The  corpuscles, 
as  a  rule,  have  more  than  one  nucleus,  but,  unless  the  quantity  is  excessive, 
it  is  difficult  to  distinguish  from  mucus.  If  both  are  present,  the  best 
plan,  as  suggested  by  Ralfe,  is  to  throw  down  the  pyin  with  mercuric 
chloride,  filter  it  off,  and  then  add  acetic  acid  to  the  filtrate  to  precipitate 
the  mucin. 

Pus  may  come  from  any  part  of  the  urinary  system,  and  in  general  the 
diagnosis  as  to  locality  can  only  be  made  from  other  symptoms.  If  it  is 
abundant,  and  the  urine  remains  acid,  it  is  probably  derived  from  the  pelvis 
of  the  kidney;  when  it  is  ammoniacal,  and  contains  crystals  of  triple  phos- 
phate, some  of  it,  at  least,  comes  from  the  bladder. 

Urinary  Deposits 

Some  are  derived  from  the  urine  ;  others  from  the  walls  of  the  urinary 
passages  :  others  again  are  living  organisms. 
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1.  Deposits  from  the  Urine 

[a)  From  acid  tirine :  oxalate  of  lime ;  uric  acid  ;  urates  ;  cystin  and 
tyrosin. 


Fig.  401.— Oxalate  of  lime. 


{b)  From  alkaline  urine  :  oxalate  of  lime  :  phosphates  of  hme  and 
magnesia ;  ammonio-magnesian  phosphate ;  acid  urate  of  ammonium  and 
carbonate  of  lime. 


Figs.  402  and  403.— Phosphates. 


SUKGICAL  ASPECT  OP  THE  URINE 


1181 


2.  Deposits  from  the  Walls  of  the  Urinary  Passages 

(a)  Epithelimn  coining  fVom  the  kidney  ;  from  the  pelvis  and  ureter ; 
from  the  bladder  ;  or  from  the  urethra  or  vagina.  The  nucleus  is  usually 
visible  under  the  microscope,  without  the  addition  of  any  reagent,  which  is 


Fig.  40i. — Epithelium  from  urinary  Fi(i.  405. — Spermatozoa  and  vaginal 

passages.  epithelium. 


not  the  case  with  either  pus  or  mucus  corpuscles.  Epithelial  cells  from  the 
kidney  are  usually  either  rounded  in  shape  or  cubical ;  those  fi'om  the 
pelvis  and  ureter  more  columnar,  but  often  they  are  triangular  or  caudate  ; 
bladder  epithehum,  as  a  rule,  is  flatter; 
and  that  from  the  vagina  squamous  ; 
but,  with  the  exception  perhaps  of 
the  last,  it  is  rarely  possible  to  be 
certain  as  to  the  source,  unless  the 
cells  are  aggregated  together  into 
masses — unless,  that  is  to  say,  tube- 
casts  are  present  from  the  kidney,  or 
glandular  casts  from  the  prostatic 
follicles,  or  irregularly-shaped  col- 
lections from  the  walls  of  the 
bladder. 

{b)  Blood,    sometimes  separate 
corpuscles  ;  sometimes  casts  or  clots, 
(c)  Pus. 
{d)  Mucus. 
(e)  Spermatozoa. 

i  f)  Fragments  of  new  groiuths,  either  villi  or  broken-down  epithelial 
masses,  and  sometimes  cell-nests  from  epitheliomata. 

3.  Living  Organisms 

(a)  Animal  p)arasites.—  Tlhe  ova  of  Bilharzia  ha?matobia— a  trematode 
worm— are  the  most  common ;  but  filaria  are  occasionally  found,  and 
booklets  from  broken-down  hydatid  cysts. 

{b)  Vegetable  or(/a;ws?iis.— Penicillium  and  toruls  are  found  growing 


Fjo.  40(). — Urinary  casts. 
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in  urine  that  has  been  allowed  to  stand,  the  latter  only  when  there  is  sugar. 
The  bacterium  of  ordinary  putrefaction,  and  the  micrococcus  ureie,  are  of 
common  occurrence.  Tubercle  bacilli  may  be  found  and  recognised  by 
proper  staining,  when  caseous  masses  are  breaking  down  and  ulcerating. 

In  addition  to  these,  other  substances  occasionally  iind  their  way  into  the 
urine,  either  from  ulceration  opening  up  a  passage  between  the  alimentary 
canal  and  the  urinary  tract,  or  from  accidental  discharges  from  the  rectum 
or  vagina. 
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CHAPTER  XXI 


INJURIES  AND  DISEASES  OF  THE  BLADDER 


EcToi'iA  Vesica 


Defective  development  of  the  anterior  wall  of  the  abdomen  and  front  of  the 
bladder  from  the  umbilicus  down  to  the  penis,  involving  the  pubic  symphysis. 
It  is  more  common  in  males  than  in  females,  and  is  due  to  the  deficient 
growth  of  the  mesoblast  in  the  embryo.  At  birth  there  is  a  thin  membrane 
covering  in  the  opening,  but  this  soon  dries  up  and  is  cast  off,  leaving  a  few 
shreds  around  the  margin.  It  is  known  as  extroversion  of  the  bladder,  from 
the  way  in  which  tlie  posterior  wall  with  the  orifices  of  the  ureters,  being 
■entirely  unsupported  in  front,  is  pushed  forwards  like  a  hernia  by  the  pressure 
of  the  viscera  behind. 

The  appearance  is  characteristic  at  the  first  glance.  In  the  pubic  region, 
where  the  symphysis  should  be,  there  is  a  round,  red,  vascular  projection  of 
mucous  membrane,  which  becomes  more  prominent  whenever  the  child  cries 
or  strains.  On  the  front  of  this  are  the  ureters,  with  drops  of  urine  falling 
from  them  at  regular  intervals.  Al)ove  is  the  linea  alba,  generally  very 
much  widened,  so  that  the  two  recti  are  far  apart ;  below  is  the  llattened 
penis,  with  on  its  surface  the  urethral  groove  and  the  openings  of  the  pro- 
static follicles  ;  and  on  each  side  is  a  rounded  projection,  caused  by  the  pubic 
bones,  which  do  not  meet  in  the  middle  hne.  The  testes  may  be  present  in 
the  scrotum,  or  they  may  still  be  in  the  inguinal  canal ;  and  there  may  be  a 


hernia  as  well  on  either  side.  The  thighs  are  widely  separated  from  each 
other,  so  that  the  gait  is  waddling,  and  if  the  skeleton  is  examined  the  ob- 
turator foramina  are  smaller  than  natural,  the  iliac  bones  straighter,  and  the 
pubic  ones  separated  by  an  interval  of  from  two  to  four  inches. 

In  the  female  the  appearances  are  so  much  the  same  that  sometimes 
there  is  a  little  difficulty  in  determining  the  sex.    The  testes,  however,  or 


Fic.  i07. — Ectopia  vesicte  in  the  male. 


l^ic.  40S. — Ectopia  vesica-  in  tlie  female. 
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tlie  body  of  the  uterus,  as  the  case  may  be,  can  usually  be  made  out  without 
much  difficulty. 

In  older  cases  the  skin  around  becomes  sodden  and  excoriated  ;  the  surface 
of  the  projection  becomes  rough  and  gi-anular  from  the  constant  friction  and 
irritation  to  which  it  is  subjected  ;  papillary  growths  spring  up  around  the 
ureters,  so  as  to  cause  a  slight  degree  of  obstruction  ;  this  leads  to  dilatation, 
and  at  length  the  pelves  of  the  kidneys  become  involved,  the  secreting  substance 
is  absorbed,  and  interstitial  nephritis  sets  in.  Suppurative  inflammation, 
however,  is  rare,  owing  to  the  very  free  drain  that  exists  for  the  urine. 
Sometimes,  when  the  ureters  are  dilated,  the  urine  is  ejected  in  small  jets 
when  any  pressure  is  made  upon  the  abdomen. 

Treatment. — Many  attempts  have  been  made  by  reflecting  flaps  of  skin 
to  cover  in  the  opening  and  form  an  anterior  wall  for  the  bladder  ;  of  these  the 
most  successful  is  Wood's,  but  even  with  this  the  greatest  benefit  that  can 
be  hoped  for  is  the  formation  of  a  cavity  which  will  retain  urine  for  a  short 
time  with  the  aid  of  an  appliance.  In  general,  all  that  is  possible  is  to  cover 
in  and  protect  the  surface,  leaving  at  the  lower  part  an  orifice  through  which 
the  urine  can  drain  into  a  urinal. 

Some  time  beforehand  the  hair-follicles  must  be  destroyed  by  epilation 
and  nitric  acid  ;  if  left,  phosphatic  concretions  are  liable  to  form  upon  the 
hairs  and  become  the  source  of  much  annoyance.  The  flaps  are  arranged  so 
that  there  is  a  double  layer  in  front,  one  with  its  epidermis  facing  the  bladder, 
the  other  laid  over  this,  raw  surface  to  raw  surface,  facing  the  other  way. 
The  former  of  these,  if  the  opening  is  of  any  size,  is  reflected  down  from  the 
abdominal  wall  above  the  umbilicus,  giving  it  as  wide  a  pedicle  as  possible, 
and  making  it  sufficiently  large  to  reach  the  soft  tissues  on  either  side,  and 
come  well  down  on  to  the  root  of  the  penis.  Care  must  be  taken  in  doing 
this  that  the  abdominal  cavity  is  not  opened,  for  the  aponeurosis  beneath  is 
very  much  stretched  and  thinned.  The  flaps  to  cover  this  in  are  taken  from 
either  side,  the  root  of  each  being  formed  by  the  side  of  the  scrotum  and  the 
m-ethral  groove  ;  and  they  should  be  large  enough  when  brought  together 
and  united  in  the  middle  line  to  cover  in  the  whole  of  the  vesical  flap,  and 
reach  well  on  to  the  raw  surface  above  it  and  at  its  sides. 

Li  dissecting  up  these  the  greatest  care  must  be  taken  not  to  bruise  the 
edges,  or  score  with  the  knife  the  under  surface  of  the  skin.  Hemorrhage 
should  be  checked  at  once  by  torsion.  The  vesical  flap  is  laid  in  position 
first,  being  turned  down  on  itself  so  that  the  epidermic  surface  faces  the 
bladder.  The  apex  is  secured  by  two  stout  wire  sutures,  one  on  either  side, 
to  the  margins  of  the  urethral  groove,  close  to  the  roots  of  the  lateral  ones; 
and  the  edges,  if  necessary,  to  the  margins  of  the  raw  surface  at  the  sides 
with  catgut.  Meanwhile,  its  surface,  as  well  as  that  of  the  lateral  flaps,  is 
gradually  becoming  glazed  over.  When  all  oozing  has  ceased,  a  stream  of 
some  warm  antiseptic  is  gently  poured  over  to  wash  away  any  clot,  and  when 
they  are  thoroughly  clean  and  dry  the  two  side  flaps  are  brought  over  the 
vesical  one,  pressed  down  firmly  upon  it  by  means  of  a  sponge,  and  secured 
to  each  other  and  to  the  margins  with  wire.  This  covers  in  the  whole  of  the 
bladder,  leaving  at  its  lower  end  an  opening  on  the  dorsum  of  the  penis  tightly 
embraced  bj  the  roots  of  the  side  flaps.  The  edges  of  the  wounds  from  which 
the  vesical  flaps  have  been  reflected  should  be  brought  together  as  far  as 
possible  by  means  of  harelip-pins  ;  the  rest  may  be  left  to  granulate  up, 
broad  bands  of  strapping  being  fastened  over  the  dressings  to  support 
the  whole. 
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After  the  operation  the  patient  must  be  kept  absolutely  quiet,  in  a  sitting 
position,  with  the  knees  well  supported  and  secured  by  bandages,  so  th;it  there 
is  no  strain  upon  the  sutures  ;  and  as  this  becomes  very  irksome,  it  may  be 
necessary  to  keep  him  under  the  influence  of  some  narcotic.  If  all  goes  well,  the 
sutures  may  be  removed  at  about  the  end  of  the  week.  Very  often  there  is 
some  yielding  at  the  upper  angles,  especially  if  the  flaps  are  rather  short,  and 
this  may  give  rise  to  troublesome  fistulte.  Even  in  the  most  successful  cases 
the  orifice  usually  enlarges,  owing  to  the  pressure  on  the  tissues  behind  it,  and 
at  length  requires  to  be  covered  in  by  some  operation  similar  to  that  practised 
for  epispadias. 

When  the  opening  is  not  so  large,  Wood  recommends  that  two  lateral 
flaps  only  should  be  used,  each  having  a  pedicle  springing  from  the  scrotum 
and  the  side  of  the  urethral  groove.  The  size,  of  course,  varies  with  the  case, 
but  they  must  be  each  of  them  sufficiently  large  to  cover  in  the  whole  of 
the  bladder.  The  same  precautions  are  required  as  in  the  previous  case. 
When  the  surfaces  are  glazed  one  is  twisted  round  and  laid  with  its  epidermis 
towards  the  cavity,  and  the  other  is  laid  upon  this  and  secured  to  it  and  to 
the  margins. 

Thiersch's  method  is  simpler,  and  succeeds  better,  as  some  of  the  cases 
acquire  a  certain  degree  of  control.  A  new  urethra  is  formed  first.  In 
the  region  of  the  glans  a  deep  groove  is  cut  on  either  side  of  the  mucous 
membrane,  and  the  edges  are  brought  over  and  united  by  twisted  sutures. 
Behind,  in  the  penile  part,  a  new  roof  is  formed  from  reflected  flaps  of  skin. 
One  of  these  is  taken  from  each  side,  and  they  are  so  arranged  that  while 
the  first  is  reflected  towards  the  groove  (so  that,  when  it  is  in  position,  the 
epidermic  surface  faces  the  mucous  one),  the  second,  which  should  be  con- 
siderably larger,  is  slid  over  the  raw  surface  of  the  other. 

As  soon  as  this  is  accomplished,  and  the  parts  are  fairly  firm,  the  front 
the  bladder  is  closed  in.    Two  longitudinal  flaps  of  skin  are  dissected  up, 
one  from  each  side,  of  sufficient  length  and  breadth  combined,  to  cover  the 
xposed  mucous  membrane.    Each  is  separated  at  the  sides  and  beneath, 
but  left  attached  at  the  ends,  so  that  the  under  surface  may  cover  itself  with 
ranulations.    At  the  end  of  a  fortnight  or  three  weeks,  when  they  are  thick 
and  vascular,  the  upper  end  of  the  lower  one  is  divided,  so  that  it  can  be 
twisted  on  its  lower  attachment  (which  lies  close  by  the  root  of  the  penis), 
and  placed  across  the  lowest  part  of  the  bladder,  just  above  the  new  urethra 
groove  is  cut  in  the  opposite  side,  by  the  border  of  the  mucous  membrane, 
receive  its  upper  end).    Then,  a  short  time  later,  the  other  one,  which 
lies  on  a  slightly  higher  level,  is  divided  in  the  same  manner,  and  carried 
over  the  upper  half.    By  means  of  these  two  flaps,  the  greater  portion  of  the 
avity  is  covered  in  ;  the  little  angle  above  is  patched  up  from  the  front 
of  the  abdomen ;  and  the  similar  one  below  by  means  of  a  loop  from  the 
crotum. 

More  recently,  Trendelenburg  has  advocated  the  division  of  tlie  sacro-iHac 
ynchondrosis  from  behind,  and  the  gradual  approximation  of  the  pubic  bones, 
)y  properly  contrived  splints,  until  the  sides  of  the  cleft  are  sufficiently  close 
0  be  united.  The  operation  is  performed  during  infancy.  _  The  left  fore- 
nger  is  kept  in  the  rectum  to  ascertain  the  position  of  the  sciatic  notch,  and 
void  the  gluteal  artery.  An  incision  from  two  to  three  inches  in  length  is 
ade  through  the  soft  structures  on  the  back  of  the  joint,_  from  the  posterior 
uperior  spine  downwards  ;  the  posterior  ligaments  are  divided,  and  then  the 
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interosseous  ones,  until  the  joint  can  be  forced  open  by  lateral  pressure,  and 
the  pubic  bones  brought  together.  The  wounds  behind  are  dressed  and 
drained  ;  and  the  child  is  placed  in  a  V-shaped  splint,  well  padded,  to  protect 
the  bony  prominences,  until  the  healing  is  complete.  Afterwards,  the  edges 
of  the  cleft  are  deeply  pared  and  brought  together.  Unless  the  pubic  bones 
can  be  placed  in  apposition  and  sutured  together,  the  operation  cannot  be 
considered  successful ;  later,  the  cavity  of  the  bladder  must  be  dilated  by 
continuous  pressure  with  a  rubber  bag,  and  the  urethra  completed. 

The  same  thing  has  been  attempted  by  gradual  pressure  without  division 
of  the  ligaments,  the  prominences  being  protected  by  means  of  rubber  rings 
and  the  points  varied  as  much  as  possible. 

Injuries  of  the  Bladdee 

The  bladder  may  be  injured  by  stabs  or  gunshot  wounds,  through  the 
abdominal  wall,  the  rectum,  or  the  vagina ;  it  has  been  punctured  through 
the  sacrosciatic  foramen  ;  it  may  be  torn  by  one  of  the  pubic  bones  in  frac- 
ture of  the  pelvis,  or  wrenched  from  the  triangular  ligament  by  separation  of 
the  symphysis  ;  it  may  be  bruised  to  such  an  extent  in  parturition,  or  by  the 
presence  of  the  retroverted  uterus,  that  the  wall  sloughs  and  gives  way  ; 
and  when  it  is  distended  it  may  be  ruptured  by  compression.  If  the  tissues 
are  healthy,  the  force  necessary  to  effect  this  must  be  considerable;  if,  on 
the  other  hand,  they  are  diseased  in  any  way,  it  may  be  altogether  insigni- 
ficant :  even  muscular  action  is  enough. 

Rupture  of  the  bladder,  therefore,  is  said  to  be  either  traumatic  or  idio- 
pathic. In  the  former,  the  walls  are  sound,  the  force  severe,  and  the  rent 
in  general  runs  along  the  posterior  surface,  vertically  down  from  the  urachus, 
for  one  or  two  inches.  In  the  latter  it  takes  the  form  of  a  ragged  opening 
with  thinned  and  sloughing  edges  ;  and  the  locality  depends  upon  pre-exist- 
ing conditions.  There  may,  for  example,  be  a  pouch  protruding  from  between 
the  muscular  fasciculi,  formed  only  of  mucous  membrane  and  cellular  tissue, 
and  ready  to  give  way  with  the  least  pressure  ;  or  an  ulcer  caused  by  the 
pressure  of  a  catheter,  or  by  syphilis,  tubercle,  or  carcinoma.  In  other  cases 
a  calculus  has  been  known  to  cause  gradual  thinning  at  one  spot,  until 
the  wall  broke  down  almost  of  itself ;  and  in  others,  again,  the  tissues  are  so 
weakened  from  long-continued  distension  and  fatty  degeneration  as  to  yield 
simply  from  the  weight  of  the  contents. 

The  most  frequent  cause  is  a  blow  upon  the  lower  part  of  the  abdomen, 
but  it  may  be  produced  by  contraction  of  the  abdominal  muscles,  as  in  lifting 
heavy  weights  ;  and  perhaps,  for  the  same  reason,  by  violence  applied  to  the 
back.  In  one  or  two  instances,  in  which  it  has  been  due  to  a  fall  in  the 
sitting  position,  it  was  probably  the  result  of  the  sudden  impact  of  the  fluid 
against  the  base.  The  bladder  must  be  distended,  or  it  cannot  be  torn 
(though  it  may  be  punctured) ;  and,  partly  for  this  reason,  partly  because  in  ^] 
alcoholism  the  protecting  influence  of  the  muscles  is  in  abeyance,  it  is  pecu- 
liarly likely  to  occur  in  men  when  they  are  drunk. 

The  rupture  may  be  either  intra-peritoneal  or  extra-peritoneal.    Occa-  : 
sionally  it  extends  through  the  reflection  of  the  peritoneum  ;  and  a  few 
instances  are  recorded  in  which  the  rent  has  been  really  subperitoneal, 
involving  only  part  of  the  thickness.    The  character  of  the  opening  depends 
upon  the  condition  of  the  wall :  if  this  is  healthy,  it  resembles  a  lacerated  ' 
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wound,  and  the  blood  pours  out  freely  into  the  peritoneal  cavity,  or  behind 
the  pubes  ;  when  the  rupture  is  due  to  ulceration,  the  opening  is  usually  round 
or  irregular,  with  everted  and  perhaps  sloughing  edges,  and  the  bleeding 
is  slight. 

Symptoms.  —The  typical  symptoms  are  a  feeling  of  something  giving 
way  ;  collapse  ;  severe  pain  ;  inability  to  stand  upright  or  walk  ;  and  desire, 
but  want  of  power,  to  micturate.  Not  one  of  these,  however,  is  always 
present,  and  the  only  evidence  that  can  be  relied  upon  is  that  obtained  by 
passing  a  catheter  ;  the  bladder  either  contains  only  blood  or  a  small  quan- 
tity of  blood-stained  urine.  Collapse  may  be  wanting  :  patients  have  walked 
to  hospital,  twenty-four  hours  after  the  accident,  simply  from  anxiety  at  not 
having  passed  any  urine.  Inability  to  micturate  cannot  be  relied  upon,  for 
partial  and  even  complete  power  has  been  retained,  especially  in  extraperi- 
toneal cases.  Sometimes  there  is  no  pain  at  all ;  and  particularly  when 
the  accident  has  occurred  during  drunkenness,  so  that  no  history  can  be 
obtained,  and  it  is  merely  a  matter  of  conjecture  whether  the  bladder  was 
full  at  the  time  or  not,  the  diagnosis  may  be  a  matter  of  the  greatest  diffi- 
culty, especially  during  the  period  when  treatment  is  most  valuable. 

Even  the  evidence  given  by  the  use  of  the  catheter  requires  considera- 
tion. If  it  was  known  that  the  bladder  was  full,  and  if  nothing  but  blood 
or  a  few  drops  of  urine  mixed  with  blood  come  away,  there  can  be  very  little 
doubt ;  and  this  little  may  be  removed  by  the  sensation  conveyed  by  the 
instrument ;  it  is  clearly  not  in  a  cavity  ;  it  cannot  be  rotated  or  depressed  ; 
the  walls  everywhere  are  in  contact  with  it,  and  cling  around  it.  The  instru- 
ment, however,  may  slip  through  the  rent  in  the  wall  and  enter  the  perito- 
neal cavity  ;  or  there  may  be  only  a  puncture,  or  simple  leakage,  such  as  is 
produced  at  first  by  the  giving  way  of  an  ulcer. 

Occasionally  the  diagnosis  is  difficult  for  the  opposite  reason  ;  the  bladder 
has  been  bruised,  there  is  a  certain  amount  of  hfemorrhage,  and  the  secretion 
of  urine  is  so  diminished  from  shoclv  that  the  cavity  remains  almost  empty 
for  hours.  It  has  been  suggested,  under  these  circumstances,  to  inject  the 
bladder  with  a  warm  antiseptic  solution,  to  ascertain  whether  it  can  rise 
well  up  over  the  pubes. 

1.  Intrajjeritoneal  rupture. — Immediately  after  the  accident  the  bladder 
collapses,  and  the  urine  enters  the  peritoneal  cavity,  collecting  at  first, 
at  the  lower  part,  but  soon  becoming  diffused  by  the  movement  of  the  in- 
testines. Healthy  urine  does  not  give  rise  to  peritonitis  immediately  ;  the 
abdomen  has  been  opened  on  several  occasions,  more  than  twenty-four  hours 
after  the  extravasation,  without  there  being  any  evidence  of  inflammation. 
If,  however,  it  is  left,  or  if  the  urine  comes  from  a  bladder  already  inflamed^ 
as  when  the  wall  of  a  sacculus  slough,  or  a  cancerous  ulcer  gives  way, 
peritonitis  sets  in  within  a  very  few  hours,  and  becomes  general,  the  abdo- 
men becoming  distended,  the  face  pinched  and  drawn,  and  the  pulse  rapidly 
Failing. 

2.  Extraperitoneal  rupture. ^In  this  the  urine  is  poured  out  either  into 
-.he  loose  tissue  that  lies  in  front  of  the  neck  of  the  bladder,  or  behind,  be- 
ween  the  bladder  and  the  rectum,  or  the  uterus.  Sometimes  there  is  a  free 
xit,  the  perineum,  or  the  vagina,  or  rectum,  being  torn  as  well.  If  there 
s  not,  the  ordinary  symptoms  of  extravasation  of  urine  set  in,  and  inflam- 

ation,  followed  by  sloughing  and  septic  poisoning,  spreads  rapidly  into 
he  ihac  fossffi,  the  front  wall  of  the  abdomen,  and  even  into  the  scrotum, 
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througii  the  inguinal  canal.  Generally,  the  peritoneum  becomes  involved  as 
well  before  the  patient  dies. 

Prognosis. — Gunshot  injuries  are  not  so  fatal  as  might  have  been  ex- 
pected ;  the  urine  escapes  through  the  wound,  and  retention  and  decomposi- 
tion are  prevented.  The  same  occurs  when  the  bladder  is  woimded  by 
foreign  bodies  pushed  into  it  through  the  rectum  or  vagina,  or  when  it 
sloughs  in  consequence  of  pressure  during  parturition.  When  there  is  no 
external  wound,  or  eaiy  exit  for  the  urine,  it  accumulates,  decomposes,  and 
acts  as  a  virulent  poison. 

Treatment. — The  first  indication  is  to  remove  the  urine  that  has  already 
escaped,  the  second  is  to  close  the  rent  in  the  bladder  so  as  to  prevent 
further  extravasation. 

Until  within  the  last  few  years  there  was  no  certain  case  of  recovery 
after  rupture  of  the  bladder  into  the  peritoneum.    Various  methods  had 
been  attempted  :  the  abdomen  had  been  opened,  thoroughly  cleansed,  and 
the  wound  in  the  bladder  closed  ;  but  either  leakage  had  taken  place  or  the 
sutures  had  given  way.    The  peritoneal  cavity  had  been  washed  out  through 
the  rent.    The  bladder  had  been  drained,  not  only  by  catheters,  but  by 
median  and  lateral  cystotomy,  to  prevent  the  exit  of  any  more,  hoping  that 
the  peritoneum  would  be  able  to  deal  with  that  already  present ;  but  all 
without  avail.    It  was  not  until  Lembert's  fashion  of  suturing  the  intestines 
was  applied  to  the  bladder  that  there  was  any  success,  and  then  MacCormac's, 
Holmes's,  and  Walsham's  cases  followed  rapidly  one  after  the  other.  Now 
there  is  no  doubt :  the  patient  is  placed  under  an  anaesthetic  ;  a  rubber  bag 
introduced  into  the  rectum  to  raise  and  fix  the  floor  of  the  bladder ;  and  an 
incision  made  in  the  middle  line,  ending  just  below  the  upper  border  of  the 
pubic  symphysis.    The  extra-peritoneal  portion  of  the  bladder  is  examined 
first  by  gently  pushing  the  fold  of  peritoneum  upwards.    If  there  is  no 
extravasation  of  blood  there,  or  evidence  of  bruising,  the  peritoneal  cavity 
itself  is  laid  open  and  the  rest  of  the  bladder  carefully  felt.    If  there  is  a 
rupture,  the  edges  are  steadied  and  drawn  forward  by  hooking  up  the  nearer 
end  with  a  bhmt  and  rounded  retractor  (a  suture  is  unnecessary  and  only 
inflicts  further  injury),  and  then  a  series  of  Lembert's  sutures  passed  close 
together,  commencing  in  the  sound  tissue  beyond  either  end  of  the  rent  and 
carefully  avoiding  including  any  of  the  mucous  membrane.    Greig  Smith 
recommends  a  double  row,  one  to  transfix  the  cut  muscular  surface,  the  j 
other,  Lembert's,  outside  this  ;  and  that  all  should  be  passed  before  being  i 
tied.    The  intestines  are  held  back  out  of  the  way,  in  the  meantime,  with  a  j 
soft  flat  sponge.    Then  the  abdominal  cavity  is  cleared  of  all  blood-clot  and  j 
urine  that  may  have  found  its  way  in,  and  irrigated  either  with  warm  water  ' 
(temp.  100°  F.),  or  with  a  dilute  solution  of  some  non-poisonous  antiseptic. 
The  wound  should  be  closed  in  the  usual  way,  introducing  a  drainage-tube 
only  when  there  is  already  peritonitis.    If  there  is  any  doubt  as  to  the 
security  of  the  sutures  in  the  walls  of  the  bladder,  they  can  be  tested  first , 
by  distending  the  cavity  through  a  catheter.    Silk  is  the  best  material,  and^ 
the  sutures  should  not  be  more  than  one-eighth  of  an  inch  apart;  catgut,/ 
even  if  it  were  so  certain,  is  difficult  to  knot  securely  when  the  wound  lies 
deep  in  the  cavity  of  the  pelvis.    In  one  or  two  cases  the  difficulty  has  been 
so  great  chat  it  was  necessary  to  make  a  short  transverse  incision  throughjj 


the  peritoneum  on  either  side.  ; 
After  the  operation  the  bag  in  the  rectum  is  emptied  and  withdrawn, 
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suppository  or  a  hypodermic  injection  of  morphia  given,  and  the  patient 
kept  warm  and  quiet  in  bed,  with  only  a  small  quantity  of  ice  to  suck  or  a 
few  tea-spoonfuls  of  milk.  At  first  there  is  very  httle  urine  secreted,  and 
if  the  sutures  are  sufficiently  close  there  is  no  need  to  pass  a  catheter,  much 
less  to  tie  one  in,  or  perform  cystotomy ;  the  bladder  is  able  to  empty  itself 
without  risk. 

Extra-peritoneal  rupture  must  be  treated  on  the  same  principles.  If  the 
rent  can  be  secured  from  the  front,  an  opening  should  be  made  over  the 
pubes,  and  Lembert's  sutures  passed  as  before  ;  only,  as  it  is  impossible  to 
remove  the  urine  from  the  loose  cellular  tissue  around  the  bladder,  the 
abdominal  opening  should  not  be  closed  and  a  large  drainage-tube  should 
be  inserted.  Wounds  involving  the  rectum  or  vagina,  if  not  very  large, 
may  be  left  for  a  time  ;  very  frequently  they  close  in  ;  or,  if  not,  contract 
so  that  the  resulting  fistula  is  much  smaller.  Wounds  in  other  parts  are 
usually  complicated  by  other  injuries. 


DISEASES  OF  THE  BLADDER 
Atony 

The  bladder  is  said  to  be  in  a  state  of  atony  when  the  muscular  power 
is  impaired,  without  there  being  any  evidence  that  the  nervous  system  is 
affected. 

Atony  may  occur  when  the  walls  are  healthy,  but  it  is  much  more  likely  if 
the  strength  of  the  muscles  is  enfeebled  by  old  age  or  inflammation.  In  such 
cases,  even  passing  a  catheter  or  drawing  off  residual  urine  may  abolish  the 
small  amount  of  power  that  still  remains. 

Atony  may  be  caused  by  a  single  act  of  retention  :  the  bladder  becomes 
over-distended ;  the  muscular  fibres  over-stretched  ;  and  all  power  is  lost, 
perhaps  for  life.  This  may  happen  even  in  voluntary  cases,  although  it  is 
more  likely  if  the  obstruction  is  mechanical.  More  frequently  the  loss  of 
power  is  gradual  and  slowly  grows  worse ;  the  bladder  is  imperfectly 
emptied  ;  some  urine  always  remains  behind  ;  the  amount  grows  larger  and 
larger ;  the  muscular  coat  becomes  accustomed  to  it ;  and  at  length  the 
bladder  remains  full,  the  urine  falling  out  of  it,  drop  by  drop,  as  it  enters 
from  the  ureters  (overflow). 

Obstruction  sometimes  causes  atony,  sometimes  hypertrophy.  The 
difference  depends,  to  some  extent,  upon  the  age  and  sti'ength  of  the  patient ; 
the  effect  of  retention  is  difl:erent  naturally  in  an  old  man  of  feeble  health 
and  in  a  younger  one  of  vigorous  life  ;  but  the  chief  causes  are  the  rapidity 
with  which  the  obstruction  is  produced,  and  the  amount  of  irritation  at  the 
neck  of  the  bladder.  In  cystitis,  for  example,  and  in  cases  of  enlarged 
prostate  in  which  there  is  much  spasm,  hypertrophy  usually  results.  When, 
on  the  other  hand,  the  prostate  is  tende.  and  painful  as  the  bladder  contracts 
and  presses  upon  it,  the  patient,  perhaps  unconsciously,  tries  to  save  himself 
and  quietly  stops  before  he  has  finished.  If  this  happens  constantly,  the 
bladder  at  length  loses  the  power  of  emptying  itself,  and  atony  sets  in. 
The  same  thing  happens  from  purely  mechanical  causes  in  enlargement  of 
the  prostate  ;  the  bladder  becomes  accustomed  to  retain  a  certain  amount 
of  urine,  and  after  a  time  is  unable  to  expel  it. 
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The  immediate  result  of  atony  is  distension  and  dilatation,  owing  to  the 
pressure  of  the  urine :  the  bladder  grows  thinner ;  the  muscular  fibres 
degenerate,  and  at  length  the  ureters  and  the  pelvis  of  the  kidneys  become 
affected.  Cystitis  and  pyelonephritis  nearly  always  follow,  sooner  or  later ; 
there  is  everything  to  favour  their  occurrence  ;  and  if  the  urea  decomposes 
the  wall  of  the  bladder  may  slough. 

Symptoms. — Increased  frequency  of  micturition  is  the  most  prominent : 
if  the  bladder  is  over  full  the  urine  flows  away  without  cessation  ;  if  there  is 
less  it  escapes  on  coughing  or  laughing,  or  at  night,  giving  rise  to  extreme 
annoyance  ;  and  the  patient  either  complains  that  he  is  passing  too  much 
water,  or  that  he  cannot  retain  it.  In  some  cases  the  bladder  is  distended 
nearly  up  to  the  umbilicus,  forming  a  rounded  fluctuating  swelling  on  the 
front  of  the  abdomen.  In  others,  especially  where  chronic  cystitis  precedes 
the  atony,  the  size  is  so  small  that  it  can  scarcely  be  felt.  The  diagnosis 
can  only  be  made  by  passing  a  catheter,  after  the  patient  has,  as  he  thinks, 
emptied  his  bladder  ;  if  there  is  atony  a  variable  amount  flows  away  with- 
out any  force,  the  stream  rising  and  falling  with  the  respiration.  This 
proceeding,  however,  is  not  unattended  with  danger  ;  the  patient  must  be 
lying  down  ;  sudden  evacuation  of  a  bladder  in  a  state  of  passive  distension 
has  before  now  caused  fatal  syncope  ;  and  if  the  amount  of  urine  withdrawn 
is  over  a  few  omrces,  some  of  it  must  be  replaced  by  a  smaller  quantity  of 
some  dilute  antiseptic,  so  that  the  pressure  in  the  bladder  may  be  gradually 
reduced.  Too  sudden  relief  brings  on  passive  congestion  of  the  renal 
vessels  ;  and  this,  if  the  kidneys  are  in  the  least  diseased,  may  end  in  sup- 
.  presiiion. 

The  treatment  is  very  simple  :  in  the  first  place,  the  cause  of  the 
retention,  if  it  is  practicable,  must  be  removed ;  then  the  bladder  must  be 
carefully  emptied,  at  least  four  times  in  the  twenty-four  hours,  so  that  there 
may  be  no  further  strain  upon  the  muscular  wall.  If  the  amount  of 
residual  urine  was  large  it  may  be  some  weeks  before  it  is  safe  to  remove  it 
completely.  A  catheter  should  not  be  tied  in,  the  danger  of  cystitis  and 
urinary  fever  is  much  too  great.  Subcutaneous  injections  of  strychnia  are 
sometimes  of  benefit,  and  occasionally  the  walls  may  be  stimulated  by 
injecting  cold  water  after  the  bladder  is  emptied.  Galvanism,  one  pole  in 
the  rectum,  the  other  on  the  surface  of  the  body,  and  the  current  slowly 
interrupted  from  time  to  time,  may  effect  some  improvement  even  in 
advanced  cases. 

Ikbitability  op  the  Bladdek 

Irritability  of  the  bladder  is  a  symptom,  not  a  disease.  It  is  present,  to 
a  greater  or  less  extent,  in  all  local  afi'ections,  such  as  cystitis,  calculus, 
tumour,  fissure  at  the  neck,  atony,  &c.  ;  in  cases  in  which  the  urine  contains  an 
excess  of  uric  acid  or  other  irritating  substances  ;  and  sometimes  in  afl^ections 
of  other  organs  which  apparently  have  nothing  to  do  with  the  bladder.  It 
may  be  only  slight,  giving  rise  to  a  certain  amount  of  annoyance,  or  it  may 
be  so  intense  as  to  render  life  almost  unendurable.  In  itself  it  is  a  matter  of 
some  importance,  as  the  constant  contraction  of  the  bladder  leads  in  time  to 
hypertrophy  of  its  walls  and  dilatation  of  the  ureters  and  of  the  pelvis  of  the 
kidneys. 

The  most  common  cause  is  some  affection  of  other  parts  of  the  urinary 
system.  In  many  of  these  the  nesk  of  the  bladder  is  involved  directly.   In  con- 
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gestion  of  the  prostate,  for  example,  after  excessive  coitus  or  masturbation,  or 
in  that  form  of  slight  irritation  which  is  so  frequent  in  gouty  people  of  seden- 
tary habits,  and  in  women  when  the  bladder  is  pressed  upon  or  dragged  out 
of  its  place  in  pregnancy,  it  is  reasonable  to  refer  the  irritability  to  the  con- 
gestion and  increased  sensibility  at  the  neck.  In  other  instances,  however, 
it  is  probably  reflex.  All  diseases  of  the  kidney,  for  example,  are  liable  to  be 
attended  by  it ;  in  tuberculous  pyelitis,  in  particular,  it  is  a  most  distressing 
symptom,  as,  unlike  the  irritation  of  tuberculous  cystitis,  it  cannot  be  relieved 
by  median  cystotomy  and  drainage  ;  and  it  may  l)e  caused  by  phimosis,  with 
accumulation  of  the  secretion  beneath  the  prepuce,  by  slight  strictures  near 
the  orifice,  or  by  vascular  growths  or  superficial  fissures  around  the  meatus 
in  women.  Its  reflex  character  is  still  more  plain  when  it  is  excited  by  affec- 
tions of  other  organs,  such  as  disease  of  the  uterus,  fissure  of  the  rectum  and 
anus,  piles,  prolapse,  intestinal  Avorms,  varicocele,  &c.  ;  and  this  is  not  at  all 
uncommon. 

Reflex  irritability  may  occur  even  in  the  strongest  and  most  healthy  ;  it 
is  much  more  frequent,  however,  and  more  obstinate  in  those  who  are 
broken  down  by  excesses  or  by  prolonged  residence  in  hot  climates,  or  who, 
from  inheritance  or  other  causes,  are  especially  prone  to  nervous  disorders. 
In  some  instances,  and  they  are  often  the  worst,  no  immediate  exciting  cause 
can  be  found ;  the  desire  to  pass  water  is  constant,  or  it  invariably  comes 
on  under  certain  particular  circumstances,  and  the  patient  lives  in  a  state  of 
continual  apprehension,  until,  from  constantly  dwelling  upon  it,  the  condition 
becomes  permanent  and  almost  incurable. 

The  prognosis  and  treatment  in  cases  such  as  these  must  be  guided  by  the 
cause.  Where  some  definite  source  of  irritation  can  be  found  and  removed, 
the  prognosis  is  good,  especially  in  the  early  stages  ;  after  it  has  lasted  some 
length  of  time  the  difliculty  becomes  greater,  partly  because  of  the  force  of 
habit,  partly  from  the  changes  that  are  induced  in  the  condition  of  the  bladder. 
Where  nothing  can  be  found,  the  chief  reliance  must  be  placed  upon  careful 
dieting  and  restoring  the  patient's  strength  and  confidence  in  himself,  paying 
special  attention  to  any  constitutional  tendency  that  is  present. 

In  some  cases  steel  sounds  may  be  used  with  benefit ;  at  first  they  should 
be  only  of  moderate  size  (No.  10  or  11  English)  and  withdrawn  at  once  ;  but 
as  soon  as  the  mucous  membrane  of  the  urethra  has  grown  accustomed  to 
them,  larger  and  larger  ones  may  be  passed,  and  left  in  position  until  they 
are  no  longer  grasped.  In  women  dilatation  of  the  urethra  with  the  finger  is 
sometimes  attended  with  success.  Tepid  douches  applied  to  the  loins  and 
the  hypogastric  region  for  ten  or  fifteen  minutes,  if  the  patient  can  stand  it, 
may  answer  ;  and,  even  when  the  condition  is  advanced,  relief  may  be  obtained 
by  slowly  injecting  the  bladder  through  the  urethra,  beginning  with  a  small 
quantity,  two  or  three  ounces,  and  gradually  increasing  it  day  by  day  as  the 
patient  grows  more  accustomed  to  it.  When  all  other  measures  fail,  median 
cystotomy  and  drainage  sometimes  succeed.  It  is  probable  that  in  some  in- 
stances at  least  the  irritability  of  the  bladder,  whatever  may  have  been  the 
original  cause,  is  maintained  by  the  contracted  and  hypertrophied  condition 
of  the  walls,  and  that  the  prolonged  rest  obtained  in  this  way  allows  time 
for  a  certain  amount  of  relaxation  and  even  wasting,  so  that  when  the  artificial 
opening  closes  the  bladder  becomes  more  tolerant. 
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Incontinence  op  Urine 

Nooturnal  incontinence. — Closely  allied  to  irritability  is  a  condition,  very 
common  in  children,  especially  boys,  in  which  the  bladder  will  only  retain  a 
certain  amount  of  urine.  As  soon  as  it  becomes  filled  to  a  certain  point  it 
contracts,  and  expels  its  contents,  without  any  pain,  and  without  the  child 
being  able  to  prevent  it.  This  is  known  as  nocturnal  incontinence  of  children, 
owing  to  its  usually  occurring  at  night.  The  least  stimulus  is  sufficient  to 
excite  it  (there  may  be  a  calculus,  but  generally,  when  there  is  one,  micturi- 
tion is  more  frequent  while  the  child  is  running  about) :  contracted  prepuce 
with  retained  secretion  ;  polypus  in  the  rectum  ;  oxyurides  ;  the  pressure  of 
the  bedclothes  on  the  penis ;  excess  of  uric  acid  in  the  urine ;  any  slight 
irritant,  in  fact,  is  sufficient.  The  most  common  is  the  tension  upon  the 
walls,  and  the  pressure  upon  the  neck,  as  the  bladder  becomes  full. 

The  real  reason  is  the  excitability  of  the  reflex  centres,  which  is  always 
greater  in  children  than  in  adults,  even  during  health,  and  which  sometimes, 
as  at  the  period  of  teething,  becomes  immensely  exaggerated  ;  and  it  occurs 
more  frequently  during  sleep,  because  then  the  influence  of  the  cerebrum  is 
suspended,  and  the  spinal  cord  is  free  to  act  for  itself.  Towards  puberty  it 
nearly  always  disappears. 

Treatment. — In  most  cases  nocturnal  incontinence  may  be  cured  by  care 
and  attention.  All  sources  of  irritation  that  can  reasonably  be  suspected 
must  of  course  be  excluded,  but  unless  it  is  exceedingly  obstinate,  or  other 
symptoms  are  present,  it  is  rarely  advisable  to  explore  the  bladder  for  this 
only.  Circumcision,  however,  may  generally  be  performed  with  advantage. 
Careful  attention  must  be  paid  to  diet,  especially  if  the  urine  deposits  crystals 
of  uric  acid  ;  the  amount  of  liquid  taken,  particularly  towards  evening,  must 
be  restricted  ;  the  child  should  be  taken  up  the  last  thing  at  night ;  the  bed 
should  be  firm,  the  clothing  light,  and  the  patient  made  to  sleep  on  his  side, 
not  his  back.  The  old-fashioned  plan  of  tying  a  handkerchief  round  the  waist 
so  that  the  knot  comes  over  the  vertebrfE,  answers  exceedingly  well.  In  ad- 
dition, the  back  should  be  sponged  and  rubbed  well  night  and  morning,  the 
bowels  made  to  act  regularly,  and  quinine  and  tonics  given  internally.  If 
anything  more  is  required,  belladonna  rarely  fails ;  either  the  tincture  or  the 
extract  may  be  given,  commencing  with  small  doses,  and  gradually  increasing 
them  until  the  drug  produces  some  physiological  effect,  such  as  dryness  of 
the  mouth  and  fauces  or  dilatation  of  the  pupil.  The  dose  should  then  be 
diminished,  and  kept  up  for  some  weeks,  leaving  it  oft"  gradually.  Nux  vomica 
and  cantliarides  are  also  said  to  be  of  service. 

In  very  inveterate  cases  a  soft  bougie  may  be  passed,  or  a  dilute  solution 
of  nitrate  of  silver  ( gr.  ij  ad  |  j )  applied  to  the  neck  of  the  bladder.  Galvanism, 
one  pole  being  placed  in  the  rectum,  the  other  over  the  sacral  region,  and  the 
current  occasionally  reversed,  sometimes  succeeds  where  everything  else  has 
failed. 

True  incontinence  in  men  is  very  rare.  It  is  common  for  patients  to 
complain  that  they  are  unable  to  hold  their  urine,  or  that  it  is  constantly 
running  away  from  them  ;  but  it  rarely  happens  that  this  is  incontinence  in 
the  proper  sense  of  the  term.  Either  the  bladder  is  over-distended,  as  some-- 
times  in  stricture  or  enlarged  prostate,  and  a  drop  falls  out  for  every  one 
that  enters,  leaving  it  as  full  as  ever  {overflow) ;  or  they  are  suffering  from 
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atony  and  partial  retention,  and  the  bladder  is  irritable,  and  unable,  owing 
to  the  presence  of  residual  urine,  to  hold  much  more.  True  incontinence 
has,  however,  been  known  to  occur  after  the  median  operation  for  litiiotomy, 
even  when  the  calculus  was  not  of  unusual  size  ;  and  it  may  follow  bella- 
donna-poisoning and  injury  or  disease  of  the  lumbar  portion  of  the  cord. 
The  bladder  loses  its  power  altogether;  it  slowly  shrinks  and  becomes 
smaller,  merely  acting  as  a  mechanical  receptacle,  until  its  function  is  lost. 
It  is  also  stated  to  have  followed  impaction  of  a  calculus  in  the  neck  of  the 
bladder,  and  in  one  or  two  instances  to  have  been  occasioned  by  a  growth 
from  the  prostate  of  peculiar  shape,  projecting  forwards  into  the  orifice  so  as 
to  prevent  the  action  of  the  sphnicter. 

In  women  incontinence  of  urine  is  much  more  common,  from  anatomical 
reasons.  Sometimes  it  comes  on  gradually  in  old  age,  the  sphincter  losing 
its  power,  until  urine  is  expelled  with  every  cough  ;  and  it  may  follow 
dilatation  of  the  urethra  for  the  extraction  of  calculi  (it  has  been  known  to 
happen  even  when  only  the  finger  was  used) ;  but  the  most  common  cause 
is  some  injury  to  the  urethra,  either  from  the  prolonged  pressure  of  the 
child's  head  in  parturition  or  the  use  of  instruments.  If  the  condition  is 
incurable,  the  patient  must  be  fitted  with  a  suitable  form  of  urinal. 

Retention 

Retention  of  urine  is  either  partial  or  complete.  In  the  former  a  certain 
amount  of  urine  is  never  expelled,  and  the  capacity  of  the  bladder  is  pro- 
portionately diminished ;  in  the  latter  it  is  distended  until  it  can  hold  no 
more. 

Causes. — Either  the  expulsive  power  of  the  bladder  is  defective,  or  there 
is  some  obstruction  to  the  exit  of  the  mine  ;  or  both  may  happen. 

1.  The  former  may  arise  from  failure  of  the  muscular  power,  or  of  the 
nervous  stimuli,  or  of  both.  Atony  and  peritonitis,  spreading  to  the  muscular 
coat,  are  instances  of  the  former  ;  paralysis  (from  disease  or  injury  of  the 
spinal  cord  or  of  the  sacral  nerves),  hysteria,  exhaustion  (as  in  fevers),  alco- 
holic excesses,  shock,  and,  perhaps,  belladonna-poisoning,  of  the  second. 
Railway  accidents,  operations  about  the  rectum,  such  as  ligature  of  piles, 
and  injuries  in  the  region  of  the  pelvis,  are  especially  likely  to  cause  it ;  but 
in  old  people,  and  those  in  whom  the  wall  of  the  bladder  is  already  in  a  con- 
dition of  partial  atony,  retention  may  follow  the  slightest  accident,  even  a  fall 
on  the  trochanter  or  the  passage  of  a  catheter. 

2.  Obstruction  to  the  fiow  of  urine  may  be  situated  : 

(a)  In  the  interior  of  the  canal  :  impacted  calculus,  for  example. 

(b)  Outside  the  urethra ;  such  as  a  string  tied  round  the  penis  by  a  child 
to  check  nocturnal  incontinence  ;  or  the  pressure  of  the  gravid  or  displaced 
uterus. 

(c)  In  the  wall  itself.  This  is  by  far  the  most  common.  The  affection 
may  be  permanent,  as  stricture  or  enlarged  prostate,  or  temporary,  as  con- 
gestion and  spasm.  In  most  cases  temporary  and  permanent  act  together. 
An  impacted  calculus,  for  instance,  may  occupy  only  a  small  part  of  the 
interior,  but  the  spasmodic  contraction  that  it  causes  prevents  the  passage 
of  a  drop  of  urine;  a  stricture  may  admit  a  No.  3  or  4  (English)  catheter 
the  day  before,  and  suddenly  become  closed  in  the  same  way,  owing  to 
alcohohc  excesses  or  exposure  to  cold;  and  enlarged  prostate  may  have 
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existed  for  years  without  serious  inconvenience,  until  suddenly  congestion 
sets  in,  and  the  mucous  membrane  becomes  so  swollen  that  the  weakened 
muscular  fibre  finds  the  task  too  great. 

Consequences. — As  the  bladder  fills  it  rises  up  into  the  abdomen  and 
projects  above  the  pubes  as  a  rounded  tumour,  dull  on  percussion,  and  most 
prominent  when  the  patient  is  standing.  Sometimes  the  outline  can  almost 
be  seen  through  the  abdominal  wall.  It  may  reach  the  umbilicus  or  even 
the  ensiform  cartilage  in  the  middle  line,  sloping  off  on  either  side,  so  that 
the  iliac  fosste  are  resonant,  and,  especially  when  the  walls  are  thin  and 
soft,  it  has  more  than  once  been  mistaken  for  ovarian  tumour.  In  old  cases 
of  cystitis,  however,  in  which  there  has  been  partial  retention  for  years,  and 
the  walls  are  rigid  and  hypertropliied,  and  the  cavity  contracted,  such  dis- 
tension is  impossible,  and  retention  with  urgent  symptoms  may  occur  with- 
out the  bladder  being  perceptible  from  the  exterior. 

The  effect  depends  upon  whether  the  obstruction  can  or  cannot  be  sur- 
mounted. In  the  former  case  overfloio  commences ;  the  spasm  and  congestion 
give  way  before  the  increasing  pressure,  and,  the  bladder  remaining  full,  the 
urine  flows  away  drop  by  drop.  This  condition  the  patient  almost  invariably 
describes  as  incontinence,  exactly  the  opposite  of  what  is  correct.  In  the 
latter  either  the  urethra  gives  way  {extravasation  of  urine),  or  the  pressure 
in  the  renal  tubules  grows  higher  and  higher,  until  the  secretion  is  stopped 
{s2i2:)pression). 

Retention  of  urine  is  often  followed  by  atony  ;  the  unstriped  muscular 
fibre  of  the  wall  is  stretched  until  it  loses  its  power  of  contracting  ;  in  some 
cases  this  condition  is  permanent. 

Symptoms. — If  obstruction  is  complete,  so  that  no  urine  can  escape,  the 
symptoms  are  very  serious.  The  pain,  as  the  tension  increases,  is  extreme, 
especially  when  the  cavity  is  small,  and  the  walls  thickened  and  rigid,  as  in 
old  cases  of  enlarged  prostate  ;  the  patient  becomes  delirious  ;  the  tongue 
dry  and  brown  ;  the  pulse  small  and  frequent ;  and  typhoid  symptoms,  with 
extreme  prostration,  soon  set  in. 

When  there  is  a  means  of  escape,  as  in  most  cases  of  stricture,  the 
urinary  organs  gradually  adapt  themselves,  and  the  immediate  symptoms 
are  not  so  urgent.  It  is  not  uncommon  to  find  that  a  patient  suffering 
from  stricture,  with  his  bladder  distended  far  above  the  pubes,  complains 
of  nothing  more  than  the  inconvenience  caused  by  the  incessant  dribbling 
of  urine.  In  this  case  there  is  no  sudden  check  to  the  secretion,  but  the 
ultimate  result  is  no  less  grave,  for  the  ureters  become  dilated,  the  kidney 
substance  is  absorbed,  and  chronic  pyelitis  and  nephritis  inevitably  follow. 

Treatment. — This  depends  upon  the  cause,  but  in  all  cases  it  is  abso- 
lutely essential  to  relieve  the  bladder  as  soon  as  possible. 

1.  DiminisJied  2^otver  of  expulsion. — A  soft  catheter  must  be  passed  as 
often  as  required,  with  the  utmost  gentleness.  If  the  condition  is  of  long 
standing,  and  the  bladder  in  a  state  of  chronic  distension,  the  amount  of 
residual  urine  must  be  diminished  gradually  ;  sudden  evacuation  may  cause 
congestion  and  suppression. 

2.  Mechanical  obstructio7i. — Any  cause  blocking  the  interior,  or  pressing 
on  the  outride,  must,  of  course,  be  removed  at  once.  Morbid  conditions  of 
the  neck  of  the  bladder,  or  the  wall  of  the  urethra,  require  further  considera- 
tion ;  the  most  important  are  acute  inflammation,  stricture,  and  enlargement 
of  the  prostate. 
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(a)  Acute  inflmnmation  {such,  for  example,  as  gonorrhocal inostatitis). — 
The  symptoms  are  exceedingly  severe  :  the  bladder  soon  becomes  distended, 
and  there  is  intense  desire  to  pass  water,  with  high  fever  and  urgent  dis- 
tress. In  many  cases  a  catheter  must  be  passed  at  once  ;  if  the  patient  can 
wait,  relief  can  sometimes  be  obtained  by  free  leeching  in  the  perinfeum,  and 
by  hot  baths,  the  temperature  as  high  as  can  be  borne,  for  at  least  half  an 
hour.  A  full  dose  of  opium  should  be  given  at  the  same  time,  and  the  bowels 
opened  freely.  Even  if  this  is  not  successful  it  makes  it  easier  to  pass  a 
catheter  afterwards,  procures  sleep  and  quiet,  and  tends  to  prevent  the 
occurrence  of  rigors  and  other  secondary  troubles.  Afterwards  the  patient 
must  be  kept  in  bed,  on  milk  diet,  without  any  stimulants,  and  the  urine 
rendered  as  unirritating  as  possible.  In  cases  of  gonorrhea,  or  when  there 
is  a  prostatic  abscess,  this  may  have  to  be  repeated  night  and  morning  for 
several  successive  days. 

(Ij)  Stricture. — In  this  case  the  distension  may  be  so  gradual  that  the 
bladder  rises  as  high  as. the  umbilicus,  before  the  patient  is  in  the  least  con- 
cerned about  it.  The  urine  tlows  away  drop  by  drop,  and  this  generally  is 
the  cause  of  complaint ;  there  is  little  or  no  pain,  and  no  fever,  although  the 
health  is  sure  to  fail,  from  the  intei'ference  with  the  action  of  the  kidneys. 
A  moderate-sized  catheter  should  be  tried  first,  then  smaller  and  smaller 
ones,  but  always  with  the  utmost  gentleness.  The  more  soft  and  flexible 
the  instrument,  especially  near  the  point,  the  more  likely  it  is  to  be  guided 
by  the  folds  of  the  mucous  membrane  into  the  orifice  of  the  stricture. 
Black  ones,  slightly  bulbous  at  the  tip,  with  a  flexible  neck,  are  the  best : 
small  metal  ones  are  excessively  dangerous.  If  these  fail,  a  catgut  bougie 
will  sometimes  succeed,  and,  if  it  passes,  the  urine  will  find  its  way  readily 
by  the  side  ;  but,  in  the  majority  of  instances,  when  the  constriction  is  so 
tight,  it  is  not  advisable  to  persist.  Retention  is  seldom  due  solely  to 
organic  stricture  ;  the  urethra  is  narrowed  by  this  at  one  point,  and  rendered 
so  sensitive  that  the  slightest  irritant  will  close  it  completely,  by  the  spasm 
and  congestion  it  excites.  Prolonged  irritation  with  a  catheter  only  makes 
this  worse.  Cocaine  is  of  very  great  service  ;  a  few  drops  of  ten  per  cent,  solu- 
tion, injected  on  to  the  face  of  the  stricture,  will  frequently  turn  the  scale  ;  but 
it  is  better,  if  the  catheter  does  not  pass  after  a  very  moderate  trial,  to  place  the 
patient  at  once  in  a  hot  bath,  and  give  him  a  full  dose  of  opium.  This  nearly 
always  succeeds  ;  and  generally,  if  he  is  kept  in  bed,  on  light  food,  without 
stimulants,  if  the  bowels  are  kept  freely  open,  and  hot  baths  given  night  and 
morning,  in  a  few  days  the  spasm  and  congestion  are  relieved  to  such  an  ex- 
tent that  a  catheter  can  be  passed  with  ease.  The  only  alternative  is  to  give 
an  anaesthetic,  try  agam,  and  in  case  of  failure  puncture  the  bladder.  The 
result,  so  far  as  the  stricture  is  concerned,  is  the  same,  but  at  the  expense  of 
an  operation. 

(c)  Enlarged  lyrostate. — This  may  cause  retention,  either  by  the  third 
lobe  falling  over  the  orifice,  like  a  valve  ;  or  by  sudden  congestion,  narrow- 
ing the  elongated  and  tortuous  passage  to  such  a  degree  that  the  already 
enfeebled  muscular  coat  is  unable  to  overcome  the  resistance.  The  symp- 
toms are  usually  very  acute,  the  pain  is  exceedingly  severe,  and  delirium 
and  extreme  prostration  set  in  almost  at  once.  For  this,  opium  and  hot 
baths  can  do  no  good,  and  often  they  are  positively  dangerous.  A  catheter 
must  be  passed  at  once,  either  a  silver  one  with  a  long  sweeping  curve ;  a 
gum  elastic,  provided  with  a  stilet,  so  that  the  end  can  be  tilted  up  ;  or  a 
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black  one  with  the  point  bent  at  an  angle  {coude),  so  that  it  can  ride  over 
the  obstruction.  Unless  a  stricture  is  present  as  well,  the  largest  catheter 
that  will  pass  the  meatus  should  always  be  selected,  and,  owing  to  the  growth 
of  the  prostate,  it  should  be  of  extra  length.  Violence  is  never  justifiable, 
but  it  is  often  necessary,  when  passing  a  catheter  under  these  conditions,  to 
make  use  of  steady  but  firm  pressure.  The  urine  is  nearly  always  blood- 
stamed  afterwards,  perhaps  for  several  days,  owing  to  rupture  of  the  vessels 
in  the  congested  mucous  membrane  and  the  blood  finding  its  way  back  into 
the  bladder. 

If  this  does  not  succeed,  the  choice  lies  between  forcibly  pushing  the 
catheter  through  the  substance  of  the  prostate  or  tapping  the  bladder. 


Tapping  the  Bladdeb 


This  may  be  required,  either  as  a  temporary  measure,  to  give  relief  until 
the  natural  passage  can  be  reopened,  or  as  a  permanent  means  of  exit  in 
impermeable  stricture  or  enlargement  of  the  prostate.  It  may  be  performed 
either  over  the  pubic  symphysis,  through  the  perineum  (going  either 
through  or  behind  the  prostate),  or  through  the  rectum.  In  exceptional 
instances,  where,  as  in  cases  of  extravasation  of  urine  or  advanced  cystitis, 
the  object  is  rather  to  drain  the  bladder  than  to  relieve  retention,  the 
prostatic  portion  of  the  urethra  may  be  opened  in  the  middle  line,  at  the 
apex  of  the  gland  [la  bototonniere)  ;  and  sometimes  this  is  done  in  cases  of 
stricture  (Cock's  operation). 


1.  Supraimbic  Tapping 

This  may  be  performed  either  with  an  aspirator  or  with  an  ordinary  but 
rather  curved  trocar  and  cannula.    When  the  bladder  is  distended  there  is 

abundant  room ;  but,  especially 
in  old  cases  of  cystitis,  the 
posterior  surface  of  the  sym- 
physis must  always  be  fol- 
lowed. If  the  relief  required 
is  only  temporary,  the  aspi- 
rator may  be  used,  a  small 
incision  being  made  in  the 
skin  with  a  scalpel,  and  the 
trocar  pushed  through  it  into 
the  bladder,  downwards  and 
backwards.  No  extravasation 
follows,  as  the  mucous  mem- 
brane glides  upon  the  muscular 

Fig.  409.— Tapping  the  bladder.   (1)  Suprapubic ;       COat    when   the   bladder  Col- 

(2)  perinseai ;  (3)  rectal.  '     lapses,  and  the  orifice  becomes 

valvular.  If  necessary,  this  may  be  repeated  two  or  three  times  without 
much  danger,  and  I  have  known  it  done  night  and  morning,  for  more 
than  a  week,  without  any  ill  result  •  but,  if  it  is  continued,  there  is  always 
a  risk,  either  of  leakage  taking  place  through  the  wall  of  the  bladder, 
or,  without  there  being  any  direct  opening,  of  an  abscess  forming  in  the 
loose  cellular  tissue,  between  the  layers  of  the  transversalis  fascia,  possibly 
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due  to  the  escape  of  irritating  material  from  the  end  of  the  cannula  as  it  is 
withdrawn. 

When  a  permanent  opening  is  required  a  large  trocar  (with  a  linear,  not 
a  triangular,  cutting  edge)  and  cannula  may  be  introduced  in  the  same  way. 
On  withdrawing  the  trocar  a  soft  india-rubber  tube  is  passed  down  the 
cannula  and  left  when  this  is  removed.  The  other  end  of  the  tube  may  be 
carried  under  the  bed-clothes  to  a  receptacle.  After  a  few  days  the  tissues 
become  consolidated  and  form  a  short  straight  canal,  which  can  be  fitted 
with  a  rubber  tube  and  stopcock.  Owing  to  the  contraction  of  the  sinus 
there  is  no  leakage,  and  I  have  known  patients  go  about  with  this  arrange- 
ment in  perfect  comfort  for  years. 

In  exceptional  cases,  after  suprapubic  cystotomy  for  enlargement  of  the 
prostate  or  tumour  of  the  bladder,  the  opening  has  been  allowed  to  contract 
to  a  sinus  and  the  same  arrangement  made  use  of. 

2.  Perineal  Tapping 

Post-prostatic  tapping  through  the  perinjeum  has  recently  been  advocated 
by  Howlett.  The  patient  is  placed  in  the  lithotomy  position,  the  forefinger 
of  the  left  hand  passed  into  the  rectum  as  a  guide,  and  an  incision  made 
in  the  perinaeum  behind  the  bulb  ;  a  trocar  and  cannula  is  then  pushed 
onwards  between  the  prostate  and  the  rectum,  until  the  bladder  is  entered. 
This  is  known  by  the  cessation  of  the  resistance.  A  tube  is  introduced 
afterwards,  and  worn  so  long  as  the  patient  is  in  bed ;  but  it  is  only  of 
service  as  a  temporary  measure,  and  the  bladder,  unless  there  is  a  large 
post-prostatic  pouch,  is  entered  at  an  unnecessary  depth. 

Harrison  (see  Enlargement  of  the  Prostate)  advocates  draining  the  bladder 
through  the  prostate,  but  this  is  different  from  simple  tapping. 

3.  Tapping  per  Bectitni 

An  enema  having  been  administered,  the  patient  is  placed  in  the  lithotomy 
position,  and  brought  down  to  the  edge  of  the  bed.  The  forefinger  of  the 
left  hand  is  introduced  into  the  anus,  and  the  boundaries  of  the  prostate  ex- 
amined. The  finger  should  reach  well  above  the  upper  border,  and  be  able  to 
feel  the  wave  of  fluctuation  when  the  abdomen  is  percussed  above  the  pubes. 
The  bladder  has  often  been  entered  through  the  prostate,  but  it  is  not 
advisable.  A  long  curved  trocar  and  cannula  is  taken,  and,  the  point, 
guarded  by  the  finger,  guided  to  the  spot  where  fluctuation  is  felt,  exactly  in 
the  middle  line.  This  corresponds  to  the  trigone.  When  it  is  adjusted  the 
handle  is  slightly  depressed  and  driven  smartly  upwards  and  forwards,  as  if 
for  the  umbilicus. 

There  is  no  doubt  that  in  this  way  the  bladder  is  drained  more  efficiently 
than  by  the  other  methods,  but  it  is  not  suited  to  cases  of  enlarged  prostate 
and  is  impossible  for  a  permanency.  In  many  patients  there  is  great  diffi- 
culty in  maintaining  the  cannula  or  catheter  in  position,  even  for  twenty- 
four  hours,  owing  to  the  irritability  of  the  rectum.  I  have  known  it 
stitched  to  the  skin  at  the  margin  of  the  anus  without  avail.  Some- 
times, it  is  true,  if  the  cannula  is  removed  the  two  orifices  face  each 
other  again  as  the  bladder  becomes  distended,  and  the  urine  is  discharged 
into  the  rectum  ;  but  this  cannot  be  relied  upon,  and  is  attended  with  some 
danger  of  urinary  infiltration.    The  space  available  is  so  small  that  if  the 
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tapping  is  repeated  there  is  considerable  risk  of  inflammation  and  even  of 
sloughing. 

In  brief,  where  temporary  relief  is  required,  the  choice  lies  between 
suprapubic  aspiration  and  rectal  tapping  :  neither  may  be  repeated  more 
than  two  or  three  times  without  running  serious  risk  ;  but  the  former  has  a 


Fig.  410.  —Operation  of  tapping  the  bladder  through  the  rectum. 


sUght  advantage  so  far  as  this  is  concerned.  Where  the  opening  must  be 
permanent  the  suprapubic  operation  is  the  only  one :  whether  it  should  be 
done  with  a  trocar  and  cannula,  or  whether  cystotomy  should  be  performed 
first,  must  depend  upon  the  cause  of  the  retention  and  the  condition  of  the 
bladder. 

Cystitis 

Inflammation  of  the  bladder  may  be  acute  or  chronic.  Nearly  always  it 
begins  on  the  mucous  surface,  and  is  of  local  origin.  The  chronic  form  may 
commence  as  such,  or  be  the  result  of  the  acute. 

Causes. —  1.  Injury,  mechanical  or  chemical.  The  former  includes 
wounds  and  contusions  from  calculi  or  instruments  ;  tension,  as  in  stricture 
and  enlarged  prostate  ;  and  bruising  or  straining  as  in  parturition  or  dis- 
placement of  the  uterus  ;  the  latter,  irritating  conditions  of  the  urine,  due  to 
uric  acid,  cantharides,  and,  more  than  anything  else,  carbonate  of  ammonia 
and  other  products  of  decomposition. 

2.  Infective  organisms,  such  as  tubercle,  and  new  growths,  such  as  car- 
cinoma. Even  non-malignant  tumours  of  the  bladder  are  always  attended 
with  a  slight  degree  of  cysitis. 

3.  Extension  from  sim-ounding  parts,  especially  in  the  case  of  gonorrhoea 
and  stricture.  It  may  occur  in  peritonitis,  and,  exceptionally,  in  diseases  of 
other  neighbouring  structures. 

Pathological  appearances. — In  the  milder  forms  of  acute  cystitis,  such 
as  occur  in  gonorrhoea,  the  mucous  membrane  is  thickened  and  swollen,  the 
epithelium  detached,  leaving  the  surface  raw  and  bleeding,  or  covered  over 
with  flakes  of  lymph  and  reddened  in  patches,  owing  to  small  extravasa- 
tions. When  it  is  more  severe  it  may  be  lined  with  a  slough,  which  can^be 
peeled  off  like  a  diphtheritic  membrane  ;  the  colour  is  dark  crimson,  or,  if  it 
is  some  time  after  death,  even  black  ;  the  mucous  membrane  is  sloughing 
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and  gangrenous ;  the  submucous  tissue  and  even  the  muscular  coat  infiltrated 
with  pus  ;  and  sometimes  the  peritoneal  surface  involved  as  well,  either 
covered  with  lymph  from  recent  peritonitis,  or,  in  the  worst  cases,  perforated 
from  ulceration. 

In  chronic  cystitis  the  bladder  is  either  thin-walled  and  distended,  or 
small,  hard,  and  inelastic,  so  that  it  can  neither  expand  nor  collapse.  In 
the  former  case  the  mucous  membrane  is  thinned  and  stretched  and  generally 
slate-coloured  or  dark  from  old  htemorrhages,  the  submucous  coat  can 
hardly  be  found,  and  the  muscular  fibres  are  wasted  until  scarcely  a  trace 
of  them  is  left.  In  the  latter  the  interior  is  rough  and  uneven  ;  here  and 
there  it  is  bright  red  from  extravasated  blood,  in  other  parts  almost  black, 
especially  along  the  veins.  The  mucous  membrane  is  thickened  and  velvety ; 
or  studded  with  superficial  excoriations  and  even  ulcers  ;  and  it  is  smeared 
all  over  %vith  a  greyish,  intensely  offensive,  tenacious  mass  of  mucus  and 
phosphates.  The  submucous  tissue  in  some  parts  is  hard  and  dense  from 
long-continued  inflammation,  in  others  riddled  with  abscesses.  The  mus- 
cular coat  is  thickened  into  great  bands  which  extend  around  the  bladder, 
dividing  and  joining  again,  so  as  to  leave  between  them  lozenge-shaped 
depressions.  In  old  cases  these  grow  out  into  thin-walled  sacculi  or  pouches 
with  very  narrow  necks,  and,  once  formed,  they  are  permanent  (fig.  411) ; 
each  time  the  bladder  contracts  more  fluid  is  driven  into  them  ;  there  is  no 
muscular  coat,  so  they  cannot  empty  themselves  ;  and  at  length  they  become 
half-filled  with  mucus.  Other  pouches  are  sometimes  due  to  the  gradual 
yielding  of  the  whole  thickness  of  the  wall  ;  but  these  seldom  occur  unless 
there  is  a  calculus  (fig.  415)  or  a  great  development  of  the  interuretral  bar.  In 
some  of  these  the  wall 
is  forced  down  behind 
the  prostate  until 
it  is  possible  to  tap 
the  bladder  directly 
through  the  peri- 
nseum. 

When  ammoniacal 
decomposition  of  the 
urine  occurs  in  a 
bladder  already  the 
seat  of  chronic  cystitis 
the  changes  are  more 
extensive  still.  The 
walls  are  constantly 
bathed  with  an  intense 
irritant  ;  the  sacculi 
are  filled  with  a  most 
ofl'ensive  mixture  ; 
ulceration  and  slough- 
ing follow  ;  the  pus 
spreads  into  the  sub- 
mucous coat  and  be- 
tween the  muscular  fibres,  even  to  the  peritoneum  ;  and  at  length  the 
bladder  is  reduced  to  the  condition  of  a  sloughing  abscess,  filled  with  putrid 
fluid,  under  constantly  increasing  tension. 


Fw,.  411— Hypevtrophied  and  fasciculated  bladder  consequent 
on  enlargement  of  the  median  lobe  of  the  prostate.  A  large 
thin-walled  sacculus  with  a  very  small  orifice  has  been  forced 
out  on  the  left  side. 
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When  ulceration  occurs  at  an  early  period  it  is  usually  due  to  injury 
(such  as  the  pressure  of  the  point  of  a  catheter  tied  in)  or  to  tubercle.  In 
the  latter  case  the  trigone  is  chiefly  affected,  and  the  ulcers  are  multiple, 
slightly  raised  at  the  margin,  circular  in  shape,  and  covered  over  with  a 
yellow  granular  slough.  Tubercle  bacilli  may  be  found  on  the  surface  and 
sometimes  in  the  urine. 

In  cystitis  the  inflammation  never  remains  limited  to  the  bladder  for 
long ;  very  soon  it  spreads  to  the  ureters  and  involves  the  pelvis  (pyelitis) ; 
thence  it  extends  into  the  substance  of  the  kidney  itself.  So  long  as  the 
nephritis  is  not  very  intense,  there  is  merely  an  increase  in  the  amount  of 
connective  tissue,  with  some  diminution  of  the  secreting  power  ;  if,  however, 
the  urine  decomposes,  and  the  products  gain  the  pelvis,  suppuration  and 
multiple  abscesses  occur  very  soon. 

Symptoms.  Pain. — When  the  inflammation  is  very  acute,  or  when 
there  is  ulceration,  this  is  described  as  agonising,  radiating  to  the  groins, 
down  the  thighs,  and  all  over  the  lower  part  of  the  body,  with  unceasing 
desire  to  pass  water  (strangury),  and  such  an  amount  of  spasm  that  only  a 
few  drops  of  blood-stained  fluid  are  ejected  at  a  time.  In  the  gonorrhoeal 
form  it  is  less  severe  ;  and  as  the  inflammation  becomes  chronic  it  may  almost 
disappear.  Generally,  however,  there  is  a  dull  aching  over  the  pubes  and 
in  the  perinteum  when  the  bladder  is  distended  and  as  it  begins  to  contract, 
when,  that  is  to  say,  tension  falls  upon  the  inflamed  mucous  membrane  ;  and 
for  the  same  reason  there  is  tenderness  on  pressure  over  the  same  regions, 
and  on  examination  per  rectum  or  with  a  catheter. 

Contrary  to  what  occurs  in  calculus,  the  pain  is  less  severe  after  the 
bladder  is  emptied. 

Increased  frequency  of  micturition  is  never  absent,  unless  there  is  some 
insurmountable  obstacle.  If  the  cystitis  is  severe  the  urine  is  ejected  every 
few  minutes  with  violent  spasm  ;  in  milder  cases  the  intervals  are  longer, 
but  the  call  scarcely  less  urgent. 

The  character  and  frequently  the  amount  of  urine  are  altered.  In  very 
acute  cases  the  quantity  is  greatly  diminished,  and  it  consists  of  little  more 
than  blood,  mixed  with  shreds  and  flakes  of  lymph  from  the  surface  of  the 
mucous  membrane.  In  gonorrhoeal  cystitis  it  is  cloudy  and  turbid  with 
mucus ;  blood  is  usually  present,  especially  towards  the  end  of  the  mic- 
turition, when  the  muscles  at  the  neck  of  the  bladder  are  contracting  upon 
the  congested  mucous  membrane ;  but  the  amount  of  urine  generally 
remains  the  same.  As  the  inflammation  grows  chronic  the  hfematuria 
diminishes,  and  may  even  disappear  ;  but  blood-corpuscles  can  generally  be 
found  in  the  sediment. 

In  chronic  cystitis,  so  long  as  the  urine  is  acid,  the  deposit  consists  only 
of  mucus  mixed  with  minute  organisms,  detached  epithelium,  a  few  blood- 
corpuscles,  urates  and  oxalate  of  lime.  When  decomposition  sets  in  the 
smell  becomes  ammoniacal  and  intensely  offensive,  and  the  deposit  is  largely 
increased ;  a  thick  viscid  gelatinous  mass  gradually  sinks  down  to  the 
bottom  whenever  the  urine  is  allowed  to  collect,  and  clings  tenaciously  to 
the  sides. 

The  constitutional  disturbance  in  chronic  cystitis  is  rarely  severe,  though 
the  health  always  suffers  from  the  irritation  and  want  of  rest,  and  from  the 
changes  that  are  induced  in  the  kidneys.  Traumatic  inflammation,  if  the 
bladder  was  healthy  before  the  injury,  may  be  attended  with  a  certain 
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amount  of  fever,  sometimes  with  shivering  ;  but,  unless  the  cause  is  per- 
sistent, it  soon  subsides.  In  gonorrhoea!  cystitis  the  temperature  occasionally 
ranges  very  high,  and  there  is  for  a  time  great  anxiety,  with  distress.  The 
worst  cases  are  those  in  which,  owing  to  injury  or  decomposition  of  the 
urine,  an  acute  attack  suddenly  breaks  out  in  a  bladder  which,  from  atony, 
enlarged  prostate,  or  any  other  cause,  cannot  completely  empty  itself.  The 
urine  rapidly  becomes  putrid ;  the  tension  grows  higher  and  higher ;  the 
poison  is  absorbed  through  the  inflamed  and  ulcerated  walls  ;  and  owing 
to  the  kidneys  being  nearly  always  involved  as  well,  there  is  very  grave 
danger  of  suppression  of  urine.  The  temperature  does  not  rise  very  high  ; 
but  the  patient  becomes  delirious  ;  the  most  extreme  exhaustion  sets  in  ;  the 
symptoms  assume  a  typhoid  character  ;  and  death  may  ensue  in  the  course 
of  a  few  days. 

Prognosis. — This  depends  upon  the  cause  and  the  condition  of  the 
bladder,  though  naturally  the  secreting  power  of  the  kidneys  is  especially 
important.  Inflammation,  excited  in  a  healthy  bladder  by  a  transient  agent 
that  can  be  removed  at  once,  soon  gets  well.  On  the  other  hand,  if  the 
irritant  is  persistent,  as  in  the  case  of  tubercle  or  carcinoma  ;  or  if  the 
bladder  is  rough  and  irregular,  with  rigid  walls  that  cannot  collapse,  or 
studded  with  pouches  that  cannot  be  emptied,  or  if  there  is  any  obstacle  to 
complete  evacuation,  the  attack  may  be  stopped  for  a  time,  but  it  is  always 
ready  to  break  out  again. 

Treatment.  1.  Acute  ci/stitis. — The  first  thing  is  to  remove  the  cause  ; 
the  second,  to  give  the  bladder  rest.  If  it  was  previously  healthy  and  the 
irritant  was  a  transient  one  (lithotrity,  for  example),  active  local  measures 
are  not  required.  The  patient  should  be  confined  to  bed,  on  milk  diet ;  the 
bowels  thoroughly  opened,  and  a  hot  bath  given  night  and  morning.  If 
there  is  much  pain  or  throbbing,  leeches  may  be  applied  to  the  perineum  ; 
and,  if  the  bladder  is  very  irritable,  morphia  and  belladonna  maybe  given, 
either  in  the  form  of  a  suppository  or  as  a  pessary  introduced  into  the 
bladder  at  night.  Alkalies  are  not  of  much  service  ;  but  if  the  urine 
contains  an  excess  of  uric  acid,  ten-grain  doses  of  citrate  of  potash  may  be 
given  with  hyoscyamus.  Iced  barley-water  and  similar  drinks  may  be  taken 
reely  if  the  patient  is  hot  and  feverish  ;  but  buchu  and  triticum  repens 
are  of  little  use  at  this  stage.  If  retention  occurs  from  congestion  of 
the  mucous  membrane  at  the  neck,  a  soft  or  black  catheter  should  be 
passed. 

2.  Chronic  cystith. — In  this  again  the  cause  must  be  ns.-ertained  and,  if 
possible,  removed.  Irritating  conditions  of  the  urine,  for  ex;imple,  such  as 
occur  in  gout  and  in  ill-fed  strumous  children,  must  be  treated  by  attention 
to  the  digestive  organs.  Stricture  must  be  dilated  or  divided  ;  calculi 
removed  ;  vascular  growths  about  the  urethra  excised  ;  and  displacement  of 
the  uterus  rectified. 

{a)  Constitutional.— In  some  cases — tubercular  cystitis,  for  example— 
this  is  almost  all  that  can  be  done  ;  in  all  it  is  very  important.  The  clothing 
must  be  warm  ;  exposure  to  cold  and  over-exertion  avoided  ;  diet  regulated  ; 
stimulants,  coffee,  &c.,  prohibited;  and  the  bowels  kept  gently  relaxed.  If 
there  is  much  mucus  (mucus  does  not  cause  fermentation  of  urea,  bui  it 
assists  it,  partly  by  lessening  the  acidity,  partly  by  coating  the  urethra 
with  a  stagnant  layer  of  alkaline  fluid,  in  which  the  ferment  grows  with 
ease),  quinine,  boracic  or  salicvlic  acid  may  be  given  internally.  Benzoate 
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of  ammonia  helps  to  keep  the  urine  acid  ;  triticum  repens,  pareira  and  buchu 
check  the  catarrh,  but  the  two  last  often  disagree ;  and  copaiba,  sandal  oil, 
and  other  resins  are  of  service  in  the  same  way,  especially  in  chronic  cystitis 
with  abundant  secretion.  In  most  cases,  however,  when  this  stage  is  reached, 
local  measures  are  required  as  well. 

(b)  Local. — Washing  the  bladder  out  is  exceedingly  useful  in  checking 
the  formation  of  mucus,  clearing  out  the  adherent  coating  and  preventing 
decomposition  ;  but  it  must  be  distinctly  recognised  that,  unless  it  is  done 
with  the  greatest  care,  it  may  easily  do  more  harm  than  good.  The  utmost 
gentleness  must  be  used,  and,  unless  there  is  some  special  condition,  the 
amount  injected  should  never  exceed  four  ounces.  The  simplest  contrivance, 
one  which  the  patient  can  easily  manage  for  himself,  is  a  glass  funnel  at- 
tached by  flexible  tubing  to  a  large-eyed  soft  catheter.  As  the  funnel  is  raised, 
the  fluid  pours  into  the  bladder  by  its  own  weight ;  as  it  is  lowered,  it 
falls  back  again  ;  and  if  it  is  turbid  it  can  at  once  be  replaced  by  fresh. 
When  there  is  a  large  amount  of  phosphatic  debris,  or  of  thick  tenacious 
mucus,  a  modification  of  Higginson's  syringe  with  a  double-way  tap  or  a 
lithotrity  evacuator  may  be  employed ;  but  the  amount  of  force  must  be 
accurately  gauged  with  the  hand.  Bladders  with  softened  walls  are  easily 
ruptured. 

The  most  useful  solutions  are  corrosive  sublimate  (1  in  10,000,  with  a  drop 
of  hydrochloric  acid) ;  iodoform,  gr.  x.  ad  §j,  suspended  in  mucilage, 
especially  for  tubercular  cystitis  ;  quinine,  with  a  drop  of  sulphuric  acid  ; 
boracic  acid,  gr.  x.  ad  with  glycerine;  nitrate  of  silver  and  acetate  of 
lead.  But  hot  salt  and  water,  dilute  nitric  acid  (especially  if  there  is  much 
phosphatic  debris),  permanganate  of  potash,  sulphate  of  zinc  or  copper,  and 
many  others  may  be  employed.  It  seems  of  some  advantage,  when  there  is 
much  mucus,  not  to  continue  with  the  same  one  too  long.  Carbolic  acid, 
unless  very  weak,  is  too  irritating. 

Even  when  the  urea  has  decomposed  and  the  urine  is  ammoniacal,  so 
that  a  fresh  and  very  grave  source  of  irritation  is  added,  washing  out  the 
bladder,  if  it  is  done  carefully,  and  if  the  condition  of  the  walls  and  of  the 
kidneys  is  not  too  far  advanced,  is  very  successful.  The  germ  upon  which 
the  fermentation  depends  is  killed  ;  the  decomposition  stopped  ;  the  excess 
of  mucus  washed  away  ;  and  the  inflammation  of  the  mucous  membrane 
gradually  subdued. 

Exploration  and  drainage. — If  this  fails,  the  interior  of  the  bladder  may 
be  explored  either  with  the  cystoscope  or  with  the  finger.  In  some  instances 
a  piece  of  soft  rubber  tubing  has  been  found,  of  course  without  any  history ; 
in  others,  a  pouch  spreading  out  from  the  bladder  ;  or  a  new  growth ;  or 
sometimes,  especially  in  young  subjects,  a  deposit  of  tubercle  breaking  down. 
The  cystoscope  may  be  used  at  an  early  period.  Digital  exploration  of  the 
male  bladder  necessitates  an  opening  in  the  perineum  ;  but  the  operation 
is  an  exceedingly  simple  one,  almost  unattended  with  danger,  and  in  nearly 
all  the  cases  in  which  it  is  required  for  diagnosis  it  is  equally  valuable  for 
drainage.  A  grooved  staff  is  passed  down  the  urethra  into  the  bladder  ;  the 
patient  is  placed  in  the  lithotomy  position  ;  a  small  incision  made  exactly 
in  the  middle  line,  three-quarters  of  an  inch  in  front  of  the  anus,  and 
deepened  until  the  finger-nail  can  feel  the  groove.  Then  the  membranous 
portion  of  the  urethra  is  opened  above  the  bulb,  and  a  probe  or  gorget 
pushed  along  the  groove  into  the  bladder.    The  staff  is  now  withdrawn  and 
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the  forefinger  gently  pressed  through  the  prostatic  portion,  dilating  it  as  it 
goes. 

The  further  treatment  depends  upon  what  is  found.  If  there  is  tubercular 
cystitis,  and  the  disease  is  not  too  far  advanced,  iodoform  or  dilute  lactic 
acid  may  be  applied  ;  or  suprapubic  cystotomy  performed  and  the  ulcers 
scraped,  though  the  cases  in  which  such  a  proceeding  is  advisable  are  very 
few  in  number.  If  there  is  a  foreign  body  or  a  tumour,  it  may  be  removed  ; 
a  sacculus  may  be  drained ;  and  other  conditions  dealt  with  according  to 
circumstances. 

When  the  cause  is  irremediable,  as  in  advanced  tubercle  or  carcinoma, 
simple  drainage  through  a  perinasal  opening  gives  more  relief  than  anything 
else  :  the  patient  is  freed  from  pain  ;  he  is  able  to  obtain  a  certain  amount 
of  rest  at  night,  and,  for  a  time  at  least,  he  may  gain  a  certain  amount  of 
strength.  Even  when  no  cause  for  the  cystitis  is  found,  and  sometimes  it 
will  persist  in  a  most  inexplicable  manner,  draining  the  bladder  through 
the  perinteum — giving  it  perfect  rest  for  a  month,  and  allowing  all  the  urine 
to  flow  out  through  a  tube — has  in  many  instances  effected  a  permanent 
cure. 

This  operation  is  imperatively  required  when  chronic  cystitis  that  has 
lasted  perhaps  for  years,  and  has  produced  serious  changes  in  the  kidneys 
and  in  the  wall  of  the  bladder,  suddenly  becomes  acute.  This  may  he  due  to 
lithotrity,  especially  if  the  fragments  are  not  thoroughly  cleared  away  ;  or 
to  the  use  of  instruments,  or  to  decomposition  of  the  urine  in  cases  of 
atony  and  enlarged  prostate.  The  symptoms  are  of  the  gravest  description  : 
the  kidneys  are  already  in  a  state  of  interstitial,  sometimes  of  suppurative, 
inflammation  ;  there  is  partial  suppression  of  urine ;  the  bladder  is  unable 
to  expel  its  contents  ;  the  walls  are  intensely  inflamed,  perhaps  sloughing  ; 
septic  absorption  is  rapidly  taking  place,  and  the  patient  is  in  imminent 
danger  of  sinking  into  a  state  resembling  typhoid.  Under  such  conditions 
there  is  no  alternative  :  the  bladder  must  be  opened  at  once  and  allowed  to 
drain  just  like  any  other  offensive  abscess.  In  many  cases  the  patient  sinks 
from  exhaustion  ;  but  sometimes  the  mucous  membrane  clears  itself  with 
surprising  rapidity  ;  the  urine  loses  its  offensive  character  ;  the  amount  and 
the  specific  gravity  both  increase ;  and  strength  and  health  are  gradually 
regained. 

Vesical  Calculus 

Calculi  may  be  formed  from  any  of  the  sediments  that  occur  in  urine, 
but  the  tendency  is  much  greater  in  the  ease  of  some,  uric  acid  for  example, 
than  in  the  case  of  others,  such  as  phosphate  of  lime.  The  animal  matter 
that  holds  the  particles  together  is  derived  from  the  mucus  of  the  urinary 
track,  which  undergoes  a  process  of  fermentation,  and  either  collects  layer 
after  layer  of  uric  acid  or  leads  to  the  formation  of  sparingly  soluble  oxalate 
of  lime. 

Origin.  "  The  nucleus  of  a  calculus  may  be  hollow,  or  consist  of  dried 
blood  ;  in  most,  however,  it  is  formed  of  uric  acid  or  oxalate  of  lime,  held 
together  by  a  colloid  material.  These  are  of  renal  origin,  though  they  sub- 
sequently increase  by  the  deposit  of  lamina;,  as  they  lie  in  the  pelvis  of  the 
kidney  or  in  the  bladder.  Those  formed  of  triple  phosphates  are  only  thrown 
down  when  the  urine  becomes  ammoniacal,  and  usually,  therefore,  originate 
in  the  bladder,  though  they  are  not  confined  to  it. 
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Nuclei  of  uric  acid  are  most  common  in  early  childhood  and  in  late  adult 
life,  especially  if  there  is  a  tendency  to  gout.  The  starting-point  is  the 
deposit  of  crystals  in  the  secreting  tubules,  and  most  likely  in  the  actual 
cells ;  infarcts  of  uric  acid  are  often  present  in  the  renal  tubules  of  infants 
shortly  after  birth  ;  and  in  gout  all  stages  can  be  traced,  from  crystals  in  the 
cells  and  irregular  masses  in  the  tubules  of  the  medullary  part,  to  minute 
calcuh  projecting  from  the  orifices  on  the  pyramids  or  lying  loose  in  the 
cavity  of  the  pelvis.  The  cause  of  the  precipitation  is  probably  some  im- 
pairment in  power  of  the  cells,  whether  this  arises  from  weakness,  from 
exhausting  illness,  or  from  long-continued  overwork,  as  in  gout ;  and  it 
is  assisted  by  everything  that  tends  to  check  the  flow  of  urine,  whether  it  is 
the  small  size  of  the  secreting  passages,  as  in  children,  or  an  actual  obstruc- 
tion, such  as  enlarged  prostate.  When  once  the  pelvis  of  the  kidney  or  the 
bladder  is  reached,  the  nucleus  increases  by  acting  as  a  focus  around  which 
are  deposited  layers  that  differ  according  to  the  reaction  and  composition  of 
the  urine. 

Very  little  is  known  with  regard  to  the  formation  of  renal  calculi,  with  the 
exception  of  those  composed  of  triple  phosphate,  which  may,  of  course,  be 
formed  round  anything  that  causes  decomposition  of  urea.  It  is  notorious 
that  in  certain  parts  of  England — the  eastern  counties,  for  example — they  are 
much  more  common  than  elsewhere,  but  though  this  has  been  assigned  to 
climatic  conditions,  the  prevalence  of  cold  and  damp,  the  nature  of  the  soil, 
and  the  hardness  of  the  drinking  water,  it  is  not  conclusive,  though  the  last- 
mentioned  cause  is  certainly  of  importance.  In  certain  countries — India,  for 
example — the  proportion  of  oxalate  of  lime  calculi  is  higher  tlian  in  England, 
without  any  reason  being  known.  In  children  of  the  poorer  classes  calculi 
are  more  common  than  among  the  well-to-do,  and  are  nearly  always  composed 
of  uric  acid  ;  possibly  this  arises  from  a  deficient  supply  of  milk  and  improper 
diet.  Gravel,  too,  is  chiefly  found  among  those  who  have  a  tendency  to  gout, 
or  who  consume  large  quantities  of  animal  food,  or  are  addicted  to  alcohol; 
but  though  this  points  in  a  general  way  to  increase  in  the  tissue-waste,  and 
to  the  effect  of  indigestion,  acidity,  and  malassimilation,  in  causing  the  pre- 
cipitation of  sediments  in  the  urine,  something  more  is  needed  to  explain 
the  formation  of  calculi.  There  must  be  some  condition  of  the  urinary 
organs,  leading  to  the  production  of  the  colloid  material  necessary  to  cement 
the  particles  together. 

Calculus  is  more  common  in  the  male  than  the  female  ;  and  this  cannot 
be  altogether  explained  by  anatomy,  as  the  same  holds  good  with  regard 
to  the  kidneys,  though  to  a  less  extent.  Hereditary  influence  probably  does 
exist,  even  after  full  allowance  has  been  made  for  the  effects  of  locality, 
and  for  similarity  of  habit. 

Physical  characters. — Calculi  vary  in  size  from  minute  bodies,  only 
larger  than  gravel,  to  masses  of  more  than  a  pound  in  weight.  The  smaller 
ones  are  frequently  numerous,  large  ones  single.  In  shape,  unless  they  are 
formed  upon  some  foreign  body,  such  as  the  end  of  a  bougie,  they  are  more 
or  less  rounded  ;  but  sometimes  they  are  flattened,  and  occasionally  they 
are  covered  with  facets  from  mutual  friction.  In  rare  cases,  where  the 
bladder  is  sacculated  and  the  calculus  lies  partly  inside  the  pouch,  it  is 
moulded  into  the  shape  of  an  hourglass.  The  surface  varies  according  to 
the  composition,  those  formed  of  oxalate  of  lime  being  peculiarly  rough  and 
characteristic. 
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It  rarely  happens  that  a  calcuhis  is  homogeneous  throughout     With  the 

in  characte.  and  stature  accorfb^to  S       L  ^7  ™  o'fS:;;:?;;;? 

urme.     Lamma?  of  oxalate  of  lime,  tompo,  itioji  ot  the 

more  or  less  pure,  alternate  with  those 

of  uric  acid ;  or  a  soft  earthy  layer  of 

urate  of  ammonium  may  be  interposed 

between  others  of  mixed  composition. 

Owing  to  the  roughness  of  their  surface 

and  the  amount  of  irritation  they  cause, 
nuclei  of  oxalate  of  lime  are  generally 
coated  over  with  phosphates.  Calculi 
sometimes  suddenly  undergo  sponta- 
neous disintegration,  and  break  up. 
Probably  the  immediate  cause  is  an 
alteration  in  the  reaction  or  the  specific 
gravity  of  the  urine,  so  that  the  solu- 
bility of  the  different  layers  is  no  longer 
the  same ;  and  sometimes,  after  this  has  happened,  the  irritation  arising  from 
the  presence  of  numerous  angular  fragments  brings  on  an  attack  of 
cystitis,  and  the  isolated  portions  become  welded  together  again  with  triple 
phosphate. 

Position. -For  the  most  part  calculi  lie  at  the  back  of  the  bladder 
behind  the  prostate  ;  sometimes  they  are  caught  behind  the  pubes  in  front ; 
and  occasionally  they  lie  in  cysts,  either  large  sacculi  with  very  small  open- 
mgs,  which  are  formed  as  hernial  protrusions  of  the  mucous  membrane 
between  the  fasciculi  of  the  muscular  wall  in  liypertrophied  bladders  (tig.  411 ), 
or  httle  cavities  which  the  calculi  work  out  for  themselves.  These  are  most 
common  on  the  right  side  at  the  base,  close  to  the  orifice  of  the  luvter,  and 


wifli  nucleus 


Fig.  4iy. 

Calculus  composed  of  oxalate  of  lime  : 
surface  and  section. 


Fjg.  41i. 
Calculus  composed  of  cystin. 


they  fit  so  accurately  round  the  stone  that  it  may  require  considerable  force 
to  dislodge  it  (fig.  415).  All  the  layers  of  the  bladder  wall,  very  much  thiimed 
and  stretched,  enter  into  their  structure,  and  when  the  calculus  lies  behind 
the  prostate  the  orifice  of  the  sac  may  be  almost  closed  during  life  by  the 
muscular  bands  contracting  and  pressing  the  stone  deep  into  the  substance 
of  the  gland.  Phosphatic  concretions  are  occasionally  found  upon  growths 
projecting  into  the  bladder  ;  and  it  is  said  that  CEilculi  are  sometimes 
adherent  to  the  mucous  surface. 
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Chemical  reactions  of  calculi. — The  calculus  should  be  finely  pounded 
and  divided  into  four  parts. 

1.  One  portion  is  placed  on  platinum  foil,  and  heated  before  a  blo  .v-pipe. 

(a)  It  disappears,  or  nearly  so  :  uric  acid  or  lu-ate  of  ammonia. 

(b)  It  clears  to  some  extent  :  probably  oxalate  of  lime  ;  if  so,  the  residue 
effervesces,  and  dissolves  with  hydrochloric  acid. 

(c)  It  fuses  readily  into  a  porcelain-Hke  mass  :  triple  phosphate,  mixed 
with  phosphate  of  lime. 

2.  The  second  is  moistened  with  hydrochloric  acid. 

(a)  It  dissolves  :  oxalate  of  lime,  phosphate  of  lime,  or  ammonio-mag- 
nesian  phosphate.  Carbonate  of  lime,  and  oxalate  that  has  been  heated, 
effervesce  as  well.    Xanthin  also  dissolves. 

(b)  It  remains  unaltered  :  uric  acid  ;  urates  ;  or  cystin. 

3.  The  third  is  warmed  with  liquor  potassa?. 

(a)  It  dissolves :  uric  acid  ;  urates  ;  cystin ;  or  xanthin.  The  two 
former  give  the  murexide  reaction  ;  the  latter  do  not.  If  ammonia  is  present, 
it  is  given  off  when  the  solution  in  liquor  potassas  is  heated. 

(b)  It  remains  unaltered  :  oxalate,  phosphate,  or  carbonate  of  lime. 

4.  The  fourth  is  moistened  with  acetic  acid ;  if  it  dissolves,  it  is  either 
carbonate  or  phosphate  of  lime. 

Besides  these,  concretions  have  been  found  in  the  urinary  bladder,  formed 
of  fatty  matter,  with  a  certain  amount  of  urates  or  phosphates  (ui'ostealith) ; 
of  fibrin  ;  blood  ;  and  even  of  indigo,  derived  from  the  indican  ;  but  they  are 
all  extraordinarily  rare. 

Symptoms.  — The  cardinal  symptoms  of  stone  are  pain,  increased  fi-e- 
quency  of  micturition,  haematuria,  and  sudden  stoppage  in  the  stream  of 
urine.  They  are  worse  with  small  calculi  than  with  large  ones,  because  the 
latter  remain  stationary  in  the  bladder,  and  do  not  roll  about  and  irritate  the 
mucous  membrane  ;  they  are  more  marked  when  the  bladder  is  empty,  be- 
cause, so  long  as  it  is  full,  the  calculus  lies  in  a  fluid  of  higher  specific 
gravity  than  water,  and,  though  it  does  not  actually  float,  it  cannot  come 
into  forcible  contact  with  the  walls  ;  they  are  worse  with  oxalate  of  lime 
calculi,  because  their  surface  is  so  rough  ;  and  most  severe  of  all  when  the 
mucous  membrane  is  inflamed. 

1.  Pain. — This  is  of  two  kinds.  The  one  is  a  constant,  dull,  aching  sen- 
sation, across  the  loins,  in  the  groin,  and  running  down  the  thighs  ;  worse  on 
movement,  especially  riding,  driving,  or  jumping.  The  other,  which  is  more 
characteristic,  is  an  intense  cutting  or  shooting  pain,  felt  at  the  end  of  the 
penis  as  the  fluid  leaves  the  bladder,  and  the  sensitive  mucous  membrane  at 
the  neck  is  crushed  down  upon  the  rough  and  hard  surface  of  the  calculus. 
Children,  towards  the  end  of  micturition,  scream  with  pain,  and  pull  upon 
the  penis,  until  the  prepuce  is  immensely  elongated.  Violent  straining 
often  occurs  at  the  same  time,  the  contents  of  the  rectum  are  discharged 
involuntarily,  and  the  mucous  membrane,  especially  if  any  piles  are  present, 
often  becomes  prolapsed. 

2.  Increased  frequency  of  viicturition.— This  is  especially  marked  during 
the  day  time,  while  the  patient  is  moving  about :  at  night,  contrary  to  what 
occurs  when  there  is  enlargement  of  the  prostate,  the  bladder  is  at  rest, 
because  the  stone  is  quiet.  When  cystitis  sets  in,  this  symptom  is  very 
troublesome. 

3.  Ilmnaturia.— Blood  is  frequently  present  in  the  urine  after  exertion  ; 
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but  it  is  only  characteristic  if  the  urine  itself  is  clear,  and  at  the  end  of  micturi- 
tion, when  the  pain  is  coming  on,  a  few  bright  red  drops  follow. 

4.  Sudden  stoppage  of  the  stream  of  urine. — This  is  not  so  common  ;  it 
may  occur,  however,  from  the  stone  falling  against  the  neck,  especially  in 
children,  and  setting  up  spasmodic  contraction  of  the  sphincter. 

Latent  calcuhis. — The  symptoms  of  calcu- 
lus are  occasionally  masked  to  such  an  extent 
that  its  presence  is  never  even  suspected. 

This  may  occur  with  very  large,  smooth,  and 
rounded  calculi.  They  remain  perfectly  quiet ; 
there  is  no  hsematuria,  pain,  or  spasm  :  merely 
increased  frequency  of  micturition,  owing  to 
the  diminished  capacity  of  the  bladder.  Stones 
of  over  a  pound  in  weight  have  been  found, 
post  mortem,  without  the  inconvenience  ever 
having  been  sufficiently  great  to  make  the 
patient  apply  for  treatment. 

It  may  also  happen  if  the  prostate  is  much 
enlarged,  without  there  being  any  cystitis.  The 
calculus  remains  behind  the  projection,  and 
never  comes  into  contact  with  the  neck ;  the 
symptoms  never  become  urgent.  Chronic 
inflammation  of  the  bladder  is  always  present 
in  encysted  calculus. 

Consequences  of  calculus. — Inflammation 
always  breaks  out  sooner  or  later  ;  at  first  the 
the  gland,  and  the'^orifice  was  so  mucous  membrane  Only  is  involved,  but  very 
IrtTo^itli^rteit  ^^on  a  spreads  to  the  submucous  and  muscular 
some  difficulty  in  dislodging  it.     coats  ;  the  cavity  shrinks,  the  walls  become 

rigid,  inelastic,  and  irregularly  thickened; 
sometimes  sacculi  develop  or  ulceration  sets  in,  and  the  mucous  membrane 
becomes  coated  with  an  intensely  offensive  layer  of  putrid  pus  and  triple 
phosphates.  Dilatation  of  the  ureter  and  of  the  pelvis  of  the  kidney  always 
follows  :  the  cortex  is  absorbed  ;  the  connective  tissue  increases  in  quantity ; 
the  secreting  power  is  diminished  ;  the  urine  becomes  ammoniacal,  and  the 
inflammation  rapidly  spreads  upwards,  involvmg  the  pelvis  and  the  sub- 
stance of  the  kidney,  and  causing  suppurative  pyelonephritis. 


Fig.  415.  — Hypertrophied  and  fas- 
ciculated bladder,  with  enlarge- 
.  ment  of  prostate.    A  calculus  was 
buried  in  a  deep  pouch  behind 


Fig.  416. — Sound  with  bulbous  end. 


Diagnosis. — The  presence  of  a  calculus  can  only  be  proved  by  ex- 
ploring the  bladder  with  a  sound  or  a  cystoscope. 

Sounds  are  made  of  steel  for  the  sake  of  the  polish.  The  handle  may 
be  cylindrical,  or  flattened  and  rougher  on  one  surface  than  the  other,  so 
that  there  may  be  no  mistake  as  to  the  direction  of  the  beak.  The  shaft  is 
round,  nine  inches  in  length,  and  about  the  size  of  a  No.  7  English  catheter ; 
the  beak  is  an  inch  and  a  quarter  in  length,  slightly  bulbous  at  the  end, 
and  is  bent  up  to  an  angle  of  120°.  For  children,  of  course,  they  are 
smaller.    Sometimes  it  is  of  advantage  to  have  them  hollow,  so  that  the 
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amount  of  fluid  in  the  bladder  can  be  varied.  With  children  it  is  always 
advisable  to  give  an  antesthetic ;  in  an  adult  an  injection  of  cocaine  does  a 
great  deal  towards  diminishing  the  discomfort. 

The  same  precautions  should  be  taken  in  passing  a  sound  as  in  passing 
a  catheter.  Fatal  consequences  have  occurred  even  in  children  with 
perfectly  healthy  kidneys.  The  patient  should,  if  possible,  be  prepared 
beforehand,  and  should  remain  quiet  afterwards.  It  is  best  if  he  will  keep 
his  room,  and  if  there  is  the  least  suspicion  with  regard  to  the  kidneys,  even 
his  bed,  for  the  rest  of  the  day.  A  large  cupful  of  hot  tea  with  five  grains 
of  quinine,  and  a  few  minims  of  laudanum,  is  an  excellent  precaution. 
If  there  is  any  retention  afterwards  it  may  be  relieved  by  a  full  dose  of  opium 
(provided  the  kidneys  are  not  affected)  and  a  hot  bath. 

For  choice,  the  bladder  should  contain  four  or  five  ounces  of  urine ;  if 
there  is  more  than  this,  a  small  calculus  may  easily  elude  the  sound  ;  if  less, 
the  folds  of  the  mucous  membrane  may  collapse  around  it  and  cover  it  in. 
In  children  and  young  adults,  in  whom  there  is  no  reason  to  suspect  chronic 
retention,  it  is  sufficient  if  the  bladder  contains  the  secretion  of  the  last 
hour  or  two  ;  but  in  older  men,  with  possible  atony  and  enlarged  prostate, 
or  where  there  is  any  difficulty,  it  is  better  to  pass  a  soft  catheter  first, 
empty  the  bladder  thoroughly,  and  then  inject  it  with  four  or  five  ounces  of 
warm  boracic  solution. 

The  patient  should  be  lying  down,  Avitli  the  head  comfortably  supported 
upon  a  pillow,  the  pelvis  slightly  raised,  and  the  knees  and  hips  flexed  and 
rotated  outwards.  The  sound,  of  course,  must  be  warmed  and  well  lubricated, 
preferably  Avith  Lund's  oil. 

In  sounding  a  bladder  a  definite  plan  should  be  followed.  The  upper 
part  and  the  sides  are  examined  first,  as  the  point  emerges  from  the 
prostatic  portion  of  the  urethra,  not  forgetting  that  a  calculus  is  sometimes 
held  against  the  pubes,  even  when  the  patient  is  lying  down  ;  then  the 
liandle  is  depressed,  the  beak  inverted,  and  the  floor,  and  the  pouch  that 
exists  in  so  many  cases  behind  the  prostate,  carefully  felt  all  over.  Rapid 
or  rough  movements  must  be  strictly  avoided  :  the  former  give  rise  to 
waves  which  may  drive  a  light  calculus  away ;  the  latter  may  injure  the 
wall  of  the  bladder.  Digital  examination  of  the  rectum  at  the  same  time 
should  never  be  omitted,  particularly  with  children. 

The  contact  of  the  sound  with  the  stone  must  be  heard  as  well  as  felt, 
and  an  attempt  should  be  made  to  ascertain  further  details.  Sometimes 
the  material  of  which  the  stone  is  composed  may  be  conjectured  from  the 
character  of  the  sound  it  gives  when  struck.  If  it  is  oxalate  of  lime,  the  ring 
is  clear,  as  against  metal ;  if  uric  acid,  it  is  more  dull,  like  stone  ;  if  the  outer 
crust  is  composed  of  triple  phosphates,  there  is  merely  a.  rough  grating 
sound.  In  the  same  way  a  general  idea  may  be  gathered  with  regard  to 
the  size  and  number  ;  but,  to  obtain  definite  information,  a  lithotrite  must 
be  used,  and  even  then,  if,  for  example,  the  calculus  is  a  ^ery  flat  one, 
it  is  not  always  possible  to  be  certain  ;  one  stone  must  be  grasped  first,  its 
measurement  taken,  if  possible,  in  more  than  one  diameter,  and  then  the  in- 
strument used  as  a  sound  to  detect  the  presence  of  others.  Besides  this,  the 
position  and  mobility  of  the  stone,  whether  it  is  encysted  or  not  ;  the  state 
of  the  bladder  as  regards  irritability,  softness,  or  hardness  of  the  walls, 
whether  it  is  smooth  or  covered  over  with  ruga;  ;  the  size  and  prominence 
of  the  prostate  ;  and  the  condition  of  the  urethra,  should  all  bo  noted.  Very 
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often  the  method  of  operation  is  determined  to  a  large  extent  by  some  detail 
of  this  description. 

Errors  may  arise  in  various  ways.  Not  unfrequently  a  calculus  is 
missed,  even  after  repeated  examination.  There  is  too  much  fluid  in  the 
bladder,  and  the  stone  floats  away  before  the  sound  ;  or  too  little,  and  it  is 
enveloped  in  folds  of  mucous  membrane.  Sometimes  the  sound  never 
reaches  the  bladder  at  all,  but  stops  in  the  prostatic  portion  of  the  urethra, 
or  in  the  enlarged  and  dilated  prostatic  sinus.  More  often  the  stone  is 
missed  just  at  the  neck,  because  the  sound  is  not  rotated  soon  enough  after 
entering  the  bladder.  Calculi  lying  in  cysts  are  always  difficult,  owing  to 
the  very  small  size  of  the  opening ;  and  after  lithotrity  minute  fragments 
covered  over  with  a  layer  of  coagulated  blood  may  easily  escape  notice. 

The  opposite  error,  imagining  that  a  calculus  is  present,  is  more  serious. 
In  children,  in  whom  the  wall  of  the  bladder  is  very  thin,  the  sacral  promontory 
and  the  spine  of  the  ischium,  if  struck  smartly  with  a  sound,  give  something 
of  the  same  sensation,  though  the  ring  is  not  clear.  A  rough  and  fascicu- 
lated condition  of  the  wall  of  the  bladder,  especially  if  the  rugae  are  coated 
over  with  phosphates,  and  tumours  encrusted  in  the  same  manner,  some- 
times raise  a  momentary  doubt ;  and  the  same  thing  may  occur  after 
lithotrity,  when  the  bladder  is  being  washed  out,  from  the  mucous  membrane 
suddenly  flapping  with  an  audible  click  against  the  orifice  of  a  large  and 
straight  evacuator. 

The  other  methods  of  examining  the  bladder  can  only  be  regarded  as 
accessories  to  the  sound.  The  cystoscope,  except  in  the  case  of  a  sacculated 
bladder,  gives  little  or  no  further  information. 

With  very  few  exceptions,  calculi  must  be  removed  from  the  bladder  by 
crushing  or  cutting ;  solution  is  rarely  worth  the  trial.  As  the  former  is  more 
common,  and  has  to  a  great  extent  superseded  the  latter,  it  will  be  taken  firsts 

LiTHOTEITY 

The  modern  operation  owes  its  position  to  Bigelow,  who,  in  1878, 
recognising  the  immense  power  of  dilatation  possessed  by  the  urethra,  and 
the  ease  with  which  the  fragments  of  a  calculus  can  be  extracted  by  suction, 
proved  that  a  stone  could  be  crushed  and  removed,  once  for  all,  with  far 
less  risk  than  when  the  operation  was  repeated  many  times  successively, 
and  the  bladder  in  the  meanwhile  left  full  of  sharp  angular  fragments,  any 
one  of  which  might  become  impacted  at  any  moment. 

Lithotrites  for  large  calculi  must  be  cut  from  a  solid  bar  of  steel ;  those- 
for  finishing  the  fragments  may  be  forged.  The  principle  is  the  same  in 
all :  a  male  blade  gliding  on  a  female  one,  and  capable  of  being  screwed 
down  into  it  with  immense  force.  The  jaws  are  modified  according  to  the 
kind  of  work  ;  in  the  larger  instruments  the  female  is  pierced  at  the  base, 
so  that  it  cannot  become  clogged  with  debris,  while  the  male  is  deeply  cut 
into  sharp-edged  notches,  so  that  the  calculus  may  not  slip  ;  in  the  smaller 
ones  both  are  solid  and  the  surfaces  are  smoother.  The  male  is  narrower 
than  the  female,  to  avoid  the  risk  of  catching  the  mucous  membrane.  In 
one  of  the  latest  patterns  (Eeliquet's)  the  teeth  of  the  female  blade  are 
directed  transversely  and  obliquely,  so  that  the  calculus  cannot  slip  towards- 
the  point  when  the  male  one  comes  down  upon  it  ;  and  the  teeth  of  the 
latter,  which  act  singly  upon  the  stone,  pass  through  the  fenestrfe  of  the 
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female  so  as  even  to  project  beyond.  The  handle  varies  a  good  deal,  but  in 
all  It  IS  so  contrived  that  while  the  male  blade  can  glide  up  and  down  freely 
m  Uie  temale  for  the  purpose  of  seizing  the  calculus,  it  can  be  fixed  at  any 
ponit  by  simply  touching  a  catch,  and  then  can  only  be  moved  by  the 


1 


Full  Size. 


Pig.  417.— Biselow's  litliotrite. 


Fig.  418.— Thompson's  litliotrite. 


screw.  The  largest  instruments,  the  end  of  which  is  prolonged  into  a  kind 
of  beak,  are  about  the  size  of  No.  IG  (Enghsh)  ;  the  smallest,  No.  8. 

The  other  instruments  required  are  a  set  of  steel  sounds,  highly  polished, 
for  the  purpose  of  dilating  the  urethra ;  evacuators,  thin-walled  metal  tubes, 
straight,  or  curved  like  a  catheter,  varying  in  size  from  No.  8  or  10  to  18 
(English),  each  having  a  single  large  opening  at  or  near  the  end,  on  the 
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Pig.  419. — Operation  of  lithotrity. 


convexity  or  in  the  hollow  of  the  bend,  so  as  to  suit  all  conditions,  and  an 
india-rubber  aspirator  (fig.  421)  which  can  be  fitted  on  to  the  end  of  these  by 
means  of  a  short  piece  of  flexible  tubing.  Various  forms  have  been  devised  to 
prevent  the  entry  of  air,  regulate  the  flow  of  liquid,  and  trap  the  fragments  as 

they  are  sucked  out.  Tliey  are 
all  filled  from  the  top  by  means  of 
a  funnel  closed  with  a  stopcock ; 
some  are  fitted  with  a  wire 
valve,  which,  however,  is  liable 
to  become  clogged  ;  in  others 
the  glass  receiver,  which  should 
always  be  below  the  aspirator, 
is  so  placed  that  the  fragments 
are  conducted  at  once  to  the 
bottom,  and  the  fluid  drawn 
away  from  the  top.  Perhaps 
the  most  convenient,  except 
that  its  connection  with  the 
tube  is  rigid,  is  the  one  de- 
scribed by  Bigelow  in  the 
'  Lancet '  (Jan.  6,  1883),  as  it 
can  be  filled  with  clean  water 
without  disconnecting. 

The  rectum  should  be 
emptied  the  morning  of  the  operation  by  means  of  an  enema,  and  the  patient 
placed  under  an  anaesthetic.  Cocaine  may  be  used  for  small  calcuh  if  the 
patient  is  accustomed  to  the  use  of  instruments.  The  pelvis  should  be 
ahghtly  raised,  and  care  should  be  taken  that  the  chest  and  limbs  are  well 
covered  up,  as  the  operation  may  last  a  considerable  time. 

A  steel  sound  is  passed  first  to  dilate  the  urethra  and  to  ascertain  its  size. 

As  a  rule  an  evacuator  equal 
•7  %  to  No.  16  (Enghsh)  can  be 
passed  without  difficulty, 
and  sometimes  even  No.  18, 
though  it  may  be  necessary 
to  slit  the  meatus  down  by 
the  side  of  the  fra3num. 

If  the  patient's  bladder 
is  not  irritable  and  is  known 
to  contain  a  certain  amount 
of  urine,  it  may  be  left ; 
but  in  most  cases  it  is 
advisable  to  withdraw  the 
contents,  and  inject  four 
or  five  ounces  of  a  warm 
antiseptic  solution.  The 
choice  of  lithotrite  must  be 
If  it  is  large  the  instru- 


FiG.  420.- 


-Operation  of  lithotrity. 

guided  by  the  size  and  composition  of  the  calculus. 

nient  should  be  of  proportionate  strength  and  the  jaws  deeply  cut,  the  female 
being  fenestrated  ;  if  small  or  soft,  such  as  a  phosphatic  concretion,  a  medium- 
sized  one  may  be  used  from  the  first.    If  a  sound  passes  easily,  it  rarely 
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happens  that  there  is  any  difficulty  in  the  introduction  ;  the  instrument 
must  be  warmed  and  oiled,  and  then  allowed  to  slip  down  by  its  own  weight, 
not  letting  it  pass  beyond  the  perpendicular  until  the  beak  has  glided  well 
below  the  pubes. 

There  are  two  methods  of  seizing  the  calculus.  In  the  first  the  closed 
lithotrite  is  allowed  to  rest  with  the  convexity  upon  the  fundus  of  the 
bladder,  and  the  male  blade  withdrawn  (fig.  410) ;  very  often,  on  pushing  it 
down  again,  the  stone  is  grasped  at  once,  or,  if  not,  is  felt  to  slip  to  one  side  or 
the  other,  so  that  its  position  is  known.  In  the  other  the  handle  of  the  instru- 
ment is  depressed  until  the  oeak  occupies  the  centre  of  the  bladder,  the 
blades  reversed,  and  the  stone  picked  up  from  the  floor  (fig.  420).  The  former 
answers  for  the  first  crushing  ;  the  other  is  the  better  when  the  prostate  is 
enlarged,  and  when  fragments  have  to  be  dealt  with.  The  instrument,  as  it 
were,  swings  on  a  pivot  formed  by  the  fixed  portion  of  the  urethra  ;  if  it  is 
steadily  held,  the  fragments,  as  the  stone  is  crushed,  drop  vertically  down, 
and  can  be  picked  up  again  one  by  one  with  the  minimum  of  manipulation. 

With  soft  phosphatic  concretions 
the  crushing  can  be  eftected  by  the 
hand  ;  in  other  cases,  as  soon  as  the 
stone  is  grasped,  the  male  blade  is 
fixed  with  the  catch,  the  instrument 
gently  brought  to  the  centre  of  the 
bladder  so  as  to  make  certain  that  the 
mucous  membrane  is  well  out  of  the 
way,  and  the  screw  driven  home  until 
the  calculus  yields.  If  the  fragments 
are  large  they  may  be  crushed  with 
the  same  lithotrite,  but  as  soon  as  the 
bigger  ones  are  disposed  of  a  lighter 
instrument  is  better.  Great  care  must 
be  taken  before  it  is  withdrawn  that 
the  male  blade  is  well  home,  and  that 
no  debris  is  entangled  in  the  jaws. 

Dragging  out  fragments  of  the  calculus,       Fig.  Thompson's  bladder-aspirator. 

tearing  the  mucous  membrane  of  the 

urethra,  is  a  most  dangerous  proceeding.  A  smart  tap  on  the  handle,  or 
working  the  blade  backwards  and  forwards,  nearly  always  releases  it.  If 
possible,  before  the  second  Hthotrite  is  removed,  the  calculus  should  be 
thoroughly  crushed,  so  as  to  reduce  the  number  of  occasions  on  which  an 
instrument  is  passed  as  much  as  possible. 

The  evacuating  tube  should  be  the  largest  the  urethra  will  admit  without 
straining.  Curved  ones  pass  more  easily,  but  Bigelow  prefers  them  straight. 
If  the  fluid  from  the  bladder  does  not  at  once  rise  up  m  the  tube,  it  must  be 
filled  with  a  syringe  so  that  no  air  can  enter  ;  but  a  careful  record  must  be 
kept  as  to  the  quantity.  The  aspirator  introduces  from  one  to  three  ounces 
more,  and  though  the  total  will  not  nearly  fill  a  healthy  bladder,  it  is  quite 
possible  to  tear  the  walls  if  they  are  thinned  and  softened  from  atrophy  and 
fatty  degeneration.  On  the  other  hand,  if  there  is  too  little  (and  occasion- 
ally a  certain  amount  is  lost  when  the  instruments  are  changed),  the  mucous 
membrane  may  be  sucked  into  the  orifice  of  the  tube  and  badly  bruised. 
The  injection  should  be  slow,  but  the  bulb   quickly  released,  so  that  it 
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expands  rapidly,  and  the  end  of  the  tube  should  be  moved  gently  about  the 
fundus,  especially  if  there  is  a  post-prostatic  pouch,  to  search  the  fragments 
out.  Sudden  stoppage  of  the  current  is  due  to  the  tube  being  accidentally 
withdrawn  into  the  prostate,  to  the  bladder  becoming  empty,  or  to  the 


Fig.       — Evacuating  tubes. 


impaction  of  a  large  fragment  in  ihe  eye.  This  can  be  recognised  by  the 
sharp  clear  sound,  and  the  sensation  as  it  strikes  against  the  side  of  the  tube. 
When  the  calculus  is  large  it  is  often  necessary  to  withdraw  the  evacuator 
after  some  has  been  removed,  and  re-introduce  the  lithotrite,  but  this  should 
be  avoided  if  possible. 

At  the  end  of  the  operation  the  bladder  should  be  washed  out  with  some 
clear  fluid  to  make  sure  that  no  fragment  is  left.  In  the  case  of  small 
calculi  there  is  no  bleeding,  but  with  large  ones  and  prolonged  manipulation, 
especially  where  the  veins  are  much  dilated,  it  is  scarcely  possible  to  avoid 
it  altogether.  It  is  especially  desirable  to  avoid  leaving  any  fragment 
behind.  The  opprobrium  of  lithototrity  is  that  the  relief  is  not  permanent — 
that  recurrence  takes  place  much  more  frequently  than  after  lithotomy ; 
and  there  is  no  doubt  that  it  is  to  a  great  extent  true.  Sometimes  the 
reappearance  of  calculi,  as  in  the  case  of  pliosphatic  concretions  in  old  men 
with  enlargement  of  the  prostate,  is  due  to  entirely  independent  causes  ;  but 
it  must  be  admitted  that  occasionally  small  fragments  are  left  (they  may  be 
passed  subsequently  by  the  patient)  and  form  a  fresh  nucleus. 

After-treatment. — If  the  urine  is  acid  and  the  bladder  and  kidneys 
sound,  the  after-treatment  of  the  case  is  exceedingly  simple.  There  is 
always  a  certain  amount  of  irritation,  owing  to  the  prolonged  manipulation ; 
but,  as  the  cause  is  removed,  this  soon  subsides.  The  patient  should  be 
kept  in  bed  for  a  day  or  two  ;  a  hot  bath  may  be  given  at  night ;  the  diet 
should  be  light  and  unstimulating  ;  and  if  there  is  much  pain  or  tenesmus, 
or  if  retention  is  threatened,  a  few  drops  of  a  solution  of  morphia  may  be 
introduced  just  inside  the  neck  of  the  bladder,  or  an  opium  suppository 
placed  in  the  rectum.  Unfortunately,  when  the  urine  is  alkaline  and  the 
calculus  pliosphatic,  and  still  more  when  the  kidneys  are  diseased,  even 
though  the  stone  is  softer  and  the  amount  of  manipulation  less,  the  risk  of 
complications  setting  in,  and  of  after-troubles,  is  very  much  increased. 

Serious  accidents  may  occur  during  the  performance  of  lithotrity,  without 
its  being  possible  to  allege  undue  violence.  HEemorrhage  is  rarely  of  con- 
sequence, but  in  a  few  cases  it  has  been  excessive,  probably  from  the  rupture 
of  a  varicose  vein  filling  the  bladder  with  clot,  and  placing  the  patient  in 
danger  of  septic  decomposition  and  cystitis.  The  male  blade  may  become 
so  fixed  that  it  is  difficult  to  dislodge  the  fragment     and  in  one  or  two 
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instances  it  has  been  necessary  to  open  the  bladder  and  free  it  before  it 
could  be  withdrawn.  Rupture  of  the  bladder  into  the  peritoneal  cavity  has 
occurred ;  and  occasionally  the  urethra  and  the  prostate  are  so  bruised  by 
the  frequent  passage  and  manipulation  of  very  large  instruments,  that 
inflammation,  and  even  suppuration,  have  followed.  Impaction  of  a  frag- 
ment at  the  neck  of  the  bladder,  which  used  to  be  not  uncommon,  is  scarcely 
ever  met  with  under  the  present  system. 

Complications. — Lithotrity,  like  all  other  operations  on  the  urinary 
organs,  may  be  followed  by  consequences,  some  reflex,  others  inflammatory. 

(a)  Bejlcx. — The  slioch  may  be  general  and  prove  fatal,  even  when  the 
kidneys  are  sound  ;  or  it  may  affect  the  vaso-motor  nerves  of  the  kidneys, 
causing  2}o.rtial  or  complete  suppression  of  urine  ;  or  the  muscular  wall 
of  the  bladder  {atony).  This  last  is  especially  frequent  in  the  case  of  old 
men  with  enlargement  of  the  prostate,  in  whom  a  certain  amount  of  difficulty 
exists  already.  In  addition  rigors  may  occur,  and  urethral  fever  may  set 
in  acutely,  or,  more  often,  insidiously,  associated  with  partial  suppression, 
and  ending  in  prostration  and  delirium. 

ih)  Inflammatory. —Cystitis  is  the  most  common.  In  many  cases  it 
exists  already,  but  if  it  is  recent,  and  the  stone  the  only  cause,  it  soon 
subsides.  When  the  walls  of  the  bladder  are  rough  and  irregular,  covered 
over  with  sacculi,  and  lined  with  a  thickened  and  perhaps  ulcerated  mucous 
membrane — such  a  condition  as  commonly  occurs  in  old  cases  of  cystitis 
associated  with  enlarged  prostate — the  risk  is  very  different.  If  decom- 
position of  the  urine  sets  in,  the  inflammation  at  once  becomes  intense  ; 
the  mixture  of  mucus  and  blood  with  ammoniacal  urine,  kept  at  the 
temperature  of  the  body,  becomes  offensive  to  the  last  degree ;  and  unless 
free  exit  is  given  at  once,  either  the  patient  dies  of  septic  absorption  from 
the  putrid  mass,  or  the  inflammation  spreads  to  the  ureters  and  ends  in 
acute  pyelonephritis. 

Inflammation  may  also  occur  in  or  around  the  prostate  and  at  the  neck 
of  the  bladder,  especially  after  the  use  of  large  tubes  ;  epididymitis  is  not 
uncommon  ;  peritonitis  maybe  caused  by  direct  extension  ;  and,  particularly 
when  the  large  plexuses  at  the  neck  are  bruised  and  injured,  phlebitis  may 
occur,  and  lead  either  to  thrombosis  of  the  veins  of  the  extremities  or  to 
general  2)y(smia. 

In  all  eases  of  chronic  cystitis  there  is  great  risk  of  recurrence  ;  possibly 
minute  fragments  of  the  original  calculus  are  left  embedded  in  the  mucus  ; 
possibly  fresh  concretions  are  formed  from  the  accumulation  of  phosphates 
on  the  walls  ;  and  in  all  such  cases  crushing  often  has  to  be  repeated  at 
intervals  of  a  few  years. 

There  are  certain  conditions  in  which  the  difficulty  of  performing 
lithotrity  is  so  great,  or  the  after-consequences  so  serious,  that  it  is  advisable 
to  select  some  other  method. 

1.  Age.— It  has  been  shown  by  Keegan  and  others  that  lithotrity  may  be 
performed  with  perfect  safety  in  children  only  three  and  four  years  old. 
The  meatus  is  almost  uniformly  too  small,  but  the  urethra  will  usually  admit 
a  No.  7  (Enghsh)  lithotrite  and  evacuating  tube,  and  with  this  it  is  possible 
in  a  reasonable  time  to  remove  a  uric  acid  or  oxalate  calculus  of  moderate 
size.  In  other  respects,  the  small  size  of  the  prostate  for  example,  the 
healthy  tone  and  condition  of  the  walls  of  the  bladder,  and  the  state  of  the 
kidneys,  children  form  exceptionally  good  subjects. 
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2.  Stricture. —  In  ordinary  cases  this  can  be  dilated  or  incised  first ; 
but  where  there  is  a  large  amount  of  inflammatory  exudation,  forming 
a  dense  mass  in  the  perinfeum,  suppuration  with  urinaiy  abscess  is  not 
unlikely. 

3.  Enlargement  of  the  prostate  by  itself,  without  atony  or  cystitis,  is  of 
little  or  no  consequence ;  the  only  difficulty  is  that  of  picking  up  the  stone 
and  the  fragments  from  the  pouch  that  forms  behind  ;  sometimes  this  can  be 
facilitated  by  moderate  distension  of  the  rectum. 

4.  Similarly,  atony  of  the  bladder,  without  cystitis,  does  not  preclude 
crushing,  so  long  as  the  condition  is  recognised.  The  danger  is  that  it 
sometimes  occurs  unexpectedly,  and  that  a  quantity  of  fluid  in  a  state  of 
putrefaction  is  left  stagnant  in  the  bladder. 

5.  Cystitis. — Whei'e  it  is  slight,  caused  by  the  calculus  itself,  and  there 
is  no  permanent  change  in  the  wall,  cystitis  is  not  serious.  On  the  other 
hand,  if  the  urine  is  ammoniacal  and  deposits  large  quantities  of  ropy  mucus  ; 
if  the  walls  are  fasciculated,  and  the  lining  membrane  softened  and  coated 
over  with  a  mixture  of  mucus  and  phosphates,  the  question  becomes  grave. 
Such  a  condition  is  always  associated  with  disease  of  the  kidneys,  and  if 
serious  consequences  do  not  arise  from  this,  the  inflammation  about  the 
bladder  is  almost  sure  to  be  made  worse,  and  perhaps  become  diffuse; 
suppuration  may  occur  around  the  prostate  ;  or  peritonitis  set  in,  especially 
if  there  are  sacculi ;  or  the  inflammation  may  extend  up  the  ureters  and 
cause  acute  septic  pyelonephritis. 

6.  The  condition  of  the  kidneys. — When  they  are  diseased,  any  operation 
about  the  urinary  tract  is  liable  to  be  followed  by  partial  or  complete  sup- 
pression of  urine,  urinary  fever,  or  diffuse  inflammation  and  even  sloughing  ; 
and  there  is  no  doubt  that  lithotrity  is  especially  exposed  to  these  dangers ; 
the  only  point  is  whether,  in  this  respect,  it  is  in  any  degree  worse  than 
lithotomy. 

7.  Lithotrity  may  be  impossible  owing  to  the  size  and  hardness  of  the 
stone.  Calculi  of  over  three  ounces  in  weight  have  been  removed  by  crush- 
ing, the  sitting  lasting  as  long  as  four  hours  ;  but,  as  a  rule,  if  composed  of 
unmixed  oxalate  of  lime,  it  is  very  difficult  to  crush  one  that  measures  an 
inch  in  diameter.  The  same  thing  may  happen  from  the  position  of  the 
stone.  A  calculus  lying  in  a  sacculus,  or  embedded  in  a  cavity  it  has  worked 
out  for  itself,  often  cannot  be  crushed.  It  is  true  that  no  operation  can 
boast  of  much  success  under  such  conditions,  but  lithotrity  is  especially  bad  ; 
the  wall  of  the  cyst  is  exceedingly  thin  ;  the  cavity,  as  it  cannot  be  emptied, 
is  left  full  of  the  debris  ;  septic  cystitis  is  almost  certain  to  follow,  and  peri- 
tonitis and  even  sloughing  of  the  wall  may  occur. 

When  the  calculus  is  tightly  grasped,  so  that  it  cannot  be  dislodged 
without  using  excessive  force,  it  is  better,  if  the  patient  is  an  old  man,  to 
leave  it  alone  ;  of  the  two  evils,  it  is  the  least. 

Lithotomy 

The  bladder  may  be  approached  either  through  the  perinfeum  or  above 
the  pubes.  In  exceptional  cases  calculi  have  been  removed  through  the 
vagina  and  the  rectum.  The  patient  should  be  prepared  in  the  same  way  as 
for  lithotrity — a  purgative  given  the  day  before  and  an  enema  the  morning 
of  the  operation. 
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Kei/'s  Kr.ifc- 
Fig.  iSS. — Lithotomy  knives. 


Perineal  Lithotomy 

1.  Lateral  lithotonnj. — The  deep  incision  carried  tln'ougli  the  membran- 
ous and  prostatic  portions  of  the  urethra,  into  the  left  lobe  of  the  prostate. 
The  instruments  required  are  a  sound  ;  a  grooved  staff,  either  straight 
or  curved ;   lithotomy  tapes, 

anklets,  or  Clover's  crutch  for    /rem  Fayusson 

fastening  up  the  patient ;  a 
lithotomy  knife,  or  broad- 
bladed,  straight-backed  scalpel ; 
various  kinds  of  forceps  and 
scoop.  A  catheter  and  a 
syringe  for  injecting  the 
bladder,  or  washing  it  out  after 
the  operation  ;  a  blunt-pointed 

gorget,  when  the  perineum  is  too  deep,  or  the  prostate  too  large  for  the 
finger  to  enter  the  bladder  ;  and  a  petticoated  tube,  or  india-rubber  tampon, 
m  case  of  deep  hemorrhage,  may  be  required  as  well. 

The  table  should  be  narrow,  and  of  a  convenient  height,  so  that  the 
operator  has  not  to  raise  his  hands  too  much.  If  Clover's  eiutch  is  used, 
the  anklets  and  the  strap  may  be  placed  in  position  while  the  amajsthetic  is 
being  given.  It  consists 
of  a  metal  bar  to  place 
between  the  legs,  with 
a  semi-circular  padded 
crutch  at  either  end.  The 
egs  are  flexed  upon  the 
thighs ;  the  bar,  which 
IS  provided  with  a  sliding 
rod  fixed  by  means  of  a 
screw  at  any  required 
length,  placed  between 
them ;  and  the  anklets 
fastened  round  the  limbs, 
immediately  below  the 
knee.  The  thighs  are 
bent  upon  the  abdomen  ; 
a  soft  leather  strap  passed 
behind  the  shoulders,  and 
the  free  ends  buckled  to 
the  crutches,  so  that 
when  it  is  tightened  up 
the  limbs  are  absolutely 
fixed.  Then  the  knees  are 
separated  to  any  extent 

by  the  sliding  rod.  If  bandages  or  tapes  are  used,  the  patient's  hands  must 
be  made  to  grasp  the  soles  of  the  feet,  the  bandage  being  fixed  first  by  a 
clove-hitch  round  the  wrist,  and  carried  round  hand  and  foot  together  m  a 
figure-of-eight.  .      •    •  i 

The  stafi-  may  be  introduced  either  before  or  after  the  patient  is  tied  up. 
The  former  is  the  easier,  but  care  must  be  taken  m  moving  ohe  limbs  that 

4  I 


Fio.  424. — Clover's  crutch. 


tlie  point  is  not  driven  through  the  waU.  It  is  absohitely  essential  that  the 
stone  should  be  felt  with  it  before  the  operation  is  commenced,  and  it  is  a 
wise  precaution  for  one  of  the  assistants  to  feel  it  as  well.  If  the  patient 
has  not  passed  water  recently,  and  the  bladder  appears  to  contain  sufficient, 


Fergusson's  Staff. 


Fig.  425. 

there  is  no  need  to  pass  a  catheter ;  but  when  there  is  any  doubt  it  is  as  well 
to  empty  it,  and  replace  the  urine  by  six  or  eight  ounces  of  some  warm 
antiseptic  fluid. 

The  patient  is  brought  down  to  the  edge  of  the  table,  so  that  the  nates 
project  slightly  over  it,  the  limbs  fixed  in  position,  the  perinfeum  shaved,  and 
the  staff  given  to  a  third  assistant  to  hold.  If  it  is  a  curved  one,  it  should 
at  first  be  slanted  a  little  towards  the  abdomen,  and  gently  pressed  down  in 
the  perinasum,  to  bring  the  membranous  portion  of  the  urethra  towards  the 
surface  ;  as  soon  as  the  groove  is  felt,  it  should  be  raised  to  a  vertical  posi- 
tion, and  pulled  well  up  under  the  pubes  for  the  deep  incisions.  The  shaft 
should  be  grasped  firmly  with  the  fingers,  and  the  ball  of  the  thumb  pressed 
against  the  flat  part  of  the  handle.     If  the  staff  is  straight,  it  is  held 

well  up  with  the  handle  pointing 
slightly  towards  the  operator, 
until  he  takes  it  himself. 

Before  beginning,  the  fore- 
finger is  introduced  into  the  rectum 
to  feel  the  prostate,  to  make  sure 
the  rectum  is  empty  and  the  staff 
in  its  proper  place,  and  stimulate 
the  gut  to  contract  out  of  the  way. 
Then,  steadying  the  skin  with  the 
left  hand,  an  incision  is  made 
from  a  point  midway  between 
the  scrotum  and  the  anus,  com- 
mencing close  to,  but  not  at,  the 
middle  line,  downwards  and  out- 
wards for  about  three  inches  (in 
an  adult)  to  a  point  nearer  the  ischial  tuberosity  than  the  anus.  This 
divides  skm,  superficial  fascia,  subcutaneous  fat,  external  haemorrhoidal 
vessels  (which  may  bleed  freely  for  a  moment),  and  perhaps  the  superficial 
perineeal  vessels  and  nerves.    The  incision  is  then  deepened  by  dividing  the 


Fig.  426.— The  incision  for  lateral  lithotoj; 
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transversus  perinaji  muscle,  with  the  artery  upon  it  and  the  lower  border  of 
the  triangular  ligament,  the  forefinger  guarding  the  rectum  in  the  wound. 
The  bulb  should  not  be  touched,  though  the  fibres  of  the  accelerator  urinfe 
may  be  exposed  and  even  divided. 

The  finger  is  then  pressed  into  the  upper  angle  of  the  wound,  to  feel  for 
the  staff,  and  the  knife  passed  along  it  until  the  point  is  lodged  in  the  groove. 


Pig.  427. — Lithotomy  with  the  curved  staff. 


The  staff  is  then  raised  to  the  vertical  position,  and  hooked  well  up  ;  and  the 
knife,  with  the  edge  turned  towards  the  tuberosity,  is  carried  forwards  in 
the  groove  until  it  is  stopped  at  the  end,  dividing  as  it  goes  the  coirriDressor 
urethrfe  and  the  membranous  portion  of  the  urethra,  the  deep  layer  of  the 
triangular  ligament,  the  left  lobe  of  the  prostate,  some  of  the  fibres  of  the 
levator  prostatte,  and  the  ring  at  the  neck  of  the  bladder ;  the  incision,  of 
course,  not  being  deeper  than  the  blade.  It  is  then  withdrawn,  the  edge 
still  pointing  towards  the  right,  so  that  it  faces  the  longest  diameter  of  the 


Fig.  428.— Lateral  lithotomy  with  Key's  straiglit  staff. 


prostate,  and  as  it  comes,  being  gently  drawn  downwards  and  outwards,  to' 
enlarge  the  incision  on  the  under  surface  of  the  gland.  The  fibrous  rmg  at 
the  neck  of  the  bladder  is  notched  so  that  it  yields  readily  ;  in  doing  this 
the  plexus  of  veins  may  be  laid  open,  and  ui  old  people  they  are  not  unlikely 
to  bleed  profusely  ;  but,  if  the  cut  is  not  deeper  than  this,  there  is  no  fea,r  of 
infiltration  of  urine. 

4  I  2 
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If  the  incision  is  too  small,  the  tissues  are  so  bruised  in  the  process  of 
extraction  that  diffuse  inflammation  is  very  likely  to  follow.  If  it  is  too 
large,  passing  through  the  plexus  into  the  rectovesical  fascia  and  dividing 
the  lateral  true  ligament  of  the  bladder,  urine  is  almost  certain  to  be  ex- 
travasated  into  the  deep  cellular  tissue.  The  staff  must  be  held  well  up 
against  the  pabes,  the  point  of  the  knife  not  allowed  to  leave  the  groove, 
and  the  blade  kept  in  a  line  with  the  staff,  except  in  withdrawing  it  quite  at 
the  end.    If  this  is  carried  out,  it  is  almost  impossible  to  wound  the  floor  of 


Fig.  429.— Blunt  gorget. 

the  bladder,  and  the  incision  is  sufficiently  large  to  admit  the  finger  with  a 
little  gentle  pressure.  When  the  calculus  is  felt,  if  it  is  thought  that  there 
is  not  sufficient  space,  it  is  easy  to  divide  anything  that  resists  with  a  probe- 
pointed  bistoury. 

With  a  straight  staff  the  process  is  slightly  different ;  the  preliminary 
steps  are  the  same,  but  as  soon  as  the  point  of  the  knife  is  placed  well  in 


Fig.  430. — Lithotomy-forceps. 

the  groove,  the  operator  takes  the  staff  himself  with  the  left  hand,  lowers  it 
until  it  is  nearly  horizontal,  holding  the  point  of  the  knife  meanwhile  quite 
still,  and  then,  turning  staff  and  knife  together  on  their  long  axis,  so  that 
the  latter  is  in  the  proper  plane,  pushes  it  on  until  the  resistance  of  the 
prostate  is  no  longer  felt.  The  extent  to  which  the  gland  is  divided  de- 
pends upon  the  angle  formed  by  the  knife  with  the  staff.    With  a  straight 


Fig.  i31. — Lithotomy-scoop. 

instrument  used  in  this  way  as  a  director,  it  is  much  more  easy  to  keep  the 
knife  in  the  groove  and  to  make  an  incision  sufficiently  free  without  being 
too  wide. 

As  soon  as  the  knife  is  withdrawn  the  finger  is  gently  wormed  down  the 
groove  without  using  any  force,  dilating  the  tissues  until  it  enters  the 
bladder  and  feels  the  calculus.  Then,  and  as  a  rule  not  till  then,  the  staff 
may  be  removed.  In  the  case  of  a  very  deep  perinfeum  or  very  large  prostate; 
where  the  finger  is  too  short  to  reach  the  bladder,  a  blunt  gorget  may  be 
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passed  along  the  groove  to  open  up  the  route  for  the  forceps  ;  or  a  director 
may  be  used  to  keep  the  hne  of  the  urethra  and  act  as  a  guide  after  the  staff 
has  been  withdrawn.  As  soon  as  the  finger  feels  the  stone,  a  suit-.ihle  pair 
of  forceps,  warmed,  must  be  guided  through  the  wound  into  the  bladder  and 
the  blades  gently  separated.  Withdrawing  the  finger  is  followed  by  a  gush 
of  urine  which  may  carry  the  calculus  at  once  into  the  grasp  of  the  forceps, 
or  a  slight  movement  of  the  blades  may  enable  it  to  be  seized ;  but  often 
this  is  the  most  difficult  part  of  the  operation.  The  blades  should  be 
opened  laterally,  and  the  lower  one  made  to  sweep  along  the  Hoor  ;  if  this 
fails,  the  stone  may  be  caught  behind  the  prostate,  or  above  the  pubes,  and 
the  forceps  must  be  withdrawn  to  the  neck,  and  the  handles  raised  or 
lowered.  Sometimes  the  difficulty  arises  from  the  size  of  the  calculus,  or 
from  its  shape,  and  it  may  be  necessary  to  remove  the  forceps  and  introduce 
a  larger  pair,  or  to  manipulate  the  stone  Avith  the  finger  so  that  it  may  be 
caught  in  another  diameter.  If  it  breaks  up,  it  must  be  extracted  with  the 
finger  and  a  scoop,  washing  the  bladder  out  afterwards  to  remove  the  debris. 
Everything  must  be  done  slowly,  gently,  and  methodically  ;  the  direction  of 
the  forceps  must  be  in  the  axis  of  the  pelvis  ;  the  traction  must  be  straight, 
without  rotation ;  if  there  is  much  resistance,  the  tissues  in  front  of  the 
stone  must  be  felt  with  the  finger  ;  sometimes  they  can  gently  be  pushed  off 
it ;  or  they  may  be  notched  with  a  scalpel ;  or  if  the  obstruction  can  be  felt 
all  round,  and  it  is  clear  that  the  incision  is  too  small,  the  forceps  may  be 
removed,  the  stone  allowed  to  drop  back,  and  the  tissues  that  resist  divided, 
as  far  as  is  prudent,  with  a  probe-pointed  bistoury,  using  the  finger  as  a 
guide.  By  this  means,  in  an  adult,  a  stone  an  inch  and  a  half  in  diameter 
may  be  removed  without  dividing  the  lateral  ligaments  and  without  too 
much  bruising  ;  one  two  inches  across  may  possibly  be  extracted  by  drawing 
it  well  down  and  carefully  dividing  the  tissues  that  resist,  or  incising  the 
other  side  of  the  prostate  ;  but  in  such  a  case  it  is  better  either  to  perform 
the  suprapubic  operation,  or  to  crush  the  calculus  first  and  then  extract  the 
fragments.  Under  no  conditions  may  the  incision  be  made  first,  and  then 
the  stone  broken  up  by  instruments  introduced  through  the  wound.  The 
fracture  of  a  calculus,  even  when  held  in  the  forceps,  adds  materially  to  the 
risk,  owing  to  the  necessity  of  washing  out  the  bladder  to  get  rid  of  the 
fragments. 

The  last  step  in  the  operation  is  to  explore  the  bladder  with  the  finger, 
to  make  sure  there  is  no  other  calculus  present. 

Unless  haBUiorrhage  is  feared,  there  is  no  need  to  leave  a  tube  iii  the 
wound.  If  the  bladder  and  kidneys  are  sound,  it  is  quite  possible,  especially 
in  children,  to  secure  union  by  the  first  intention,  which  this,  of  course, 
would  prevent.  As  a  rule,  the  urine  flows  away  through  the  opening  for 
the  first  two  days,  and  then,  owing  to  the  swelling  about  the  prostate,  some, 
and  occasionally  all,  comes  by  the  urethra.  When  suppuration  begins  it 
pours  out  of  the  wound  again,  the  amount  gradually  diminishing  as  healmg 
progresses.  The  patient  should  be  placed  in  bed,  on  his  back,  on  a  divided 
mattress  protected  by  a  waterproof.  The  hips  and  knees  should  be  bent, 
and  the  legs  supported  by  pillows.  Dry  sponges  wrung  out  of  carbolic 
solution  and  frequently  changed,  or  wood-wool,  may  be  used  to  absorb  the 
urine  and  the  discharges  of  tiie  wound.  Every  endeavour  must  be  made  to 
keep  the  skin  dry  and  to  prevent  excoriations  ;  especially  in  old  people,  and 
where  the  urine  is  ammoniacal,  this  sometimes  gives  a  great  deal  of  trouble. 
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occasionally  the  wound  becomes  coated  over  with  phosphates,  and  it  may 
require  to  be  washed  out. 

The  diet  should  be  simple  but  good.  The  question  of  stimulants  must 
be  determined  by  the  habits  of  the  patient  and  the  condition  of  the  pulse. 
The  bowels  may  be  opened  on  the  third  or  fourth  day  by  a  gentle  aperient, 
aided  by  an  enema  ;  and  as  soon  as  the  wound  is  closing  in  and  there  is  no 
further  risk  of  haemorrhage,  the  patient  should  be  allowed  to  sit  up  on  a 
chair. 

Accidents 

1.  Hcemorrhage. — The  transverse  perinseal  and  external  hsemorrhoidal 
arteries  are  rarely  of  consequence  ;  if  they  continue  bleeding,  pressure-forceps 
may  be  placed  upon  them  until  the  end  of  the  operation.  The  artery  to 
the  bulb  may  be  wounded  either  from  its  taking  an  abnormal  course,  or 
from  the  incision  being  commenced  too  far  forwards,  but  it  seldom  causes 
any  difficulty.  Sometimes  the  bulb  itself  is  injured  in  the  same  way. 
Profuse  arterial  haemorrhage  occasionally  comes  from  some  deep-seated 
trunk,  possibly  the  internal  pudic,  though  this  is  very  well  guarded  under 
the  lip  of  the  tuberosity  ;  if  the  vessel  cannot  be  found  and  tied,  forcipressure, 
acupressure,  or  even  digital  compression  by  relays  of  dressers,  must  be  kept 
up  for  twenty-four  hours. 

Venous  hfemorrhage  may  be  profuse  at  the  time,  or  may  come  on  later, 
and  the  blood  may  collect  in  the  bladder  and  distend  it  before  the  occurrence 
is  known.  The  coagula  must  be  washed  out,  the  bleeding  checked  by  cold 
and  exposure  to  air  ;  and  if  this  does  not  succeed,  or  if  it  recurs  after  a  few 
hours,  the  wound  must  be  plugged.  The  best  instrument  for  this  purpose 
is  Buckston  Browne's  dilatable  tampon — a  central  tube,  so  that  the  urine  has 
free  exit,  surrounded  with  a  soft  india-rubber  sac  which  can  be  introduced 
when  collapsed,  and  distended  with  air  or  water.  A  flexible  tube  should  be 
attached,  to  conduct  the  urine  at  once  to  a  vessel  beneath  the  bed ;  but  it 
must  be  recollected  that  plugging  the  wound  assists  absorption  from  the 
surface  and  exerts  very  injurious  pressure  upon  the  soft  tissues. 

2.  Wound  of  the  rechm 
may  occur,  especially  in  old 
people,  in  whom  the  lower 
end  is  often  much  dilated. 
It  may  be  cut,  owing  to  the 
knife  not  being  sufficiently 
turned  to  one  side,  or  it  may 
slough  from  bruising.  Gene- 
rally, the  opening  closes  of 
itself,  but  it  may  leave  a  fis- 

FiG.  432.— Buckston  Browne's  dilatable  tampon.  . 

3.  The  posterior  watt  oj 

the  bladder  has  been  punctured  by  the  staff  and  by  the  knife  leaving  the 
groove  and  being  carried  in  too  far  ;  and  the  urethra  has  been  missed  alto- 
gether, the  knife  passing  by  the  side  of  it  or  behind  it,  and  entering  the 
bladder  throiigh  the  floor,  or  even  behind  the  prostate. 

4.  Tearing  the  urethra  across  may  occur  in  children.  It  arises  from  the 
deep  incision  being  too  small.  The  tissues  are  very  delicate  and  easily  give 
way :  the  bladder  Hes  higher  and  is  less  fixed  than  it  is  later  in  life,  and  if 
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an  attempt  is  made  to  force  the  finger  down  the  urethra,  it  is  very  easy  to 
tear  it  across  and  push  everything  onwards  until  a  cavity  that  feels  like  the 
bladder  is  formed  in  the  tissues  at  the  neck.  In  some  of  these  cises  the 
deception  has  been  increased  by  the  stone  being  felt  througli  the  wall.  If 
the  accident  is  recognised  in  time,  the  finger  should  be  withdrawn,  and  the 
knife  carefully  pushed  along  the  groove  until  the  bladder  is  really  opened ; 
but  if  the  bladder  is  pushed  off  the  staff  so  far  that  it  cannot  be  brought 
down  again,  either  the  operation  must  be  abandoned,  or,  as  this  is  practically 
fatal,  the  suprapubic  operation  must  be  performed,  the  stone  extracted,  and 
a  catheter  passed  through  the  orifice  of  the  urethra  from  the  interior  into 
the  perinfeal  wound. 

To  avoid  this  Heath  recommends  that,  instead  of  trying  to  pass  the 
finger  along  the  staff,  a  director  should  be  introduced  into  the  bladder  first, 
the  staff  withdrawn,  and  the  finger  then  gently  worked  along  the  upper 
surface  of  the  director.  In  other  cases  a  pair  of  polypus-forceps  may  be 
introduced  to  dilate  the  urethra  ;  but  whatever  plan  is  adopted,  if  there  is 
much  resistance,  it  is  wiser  to  remove  the  finger  and  enlarge  the  incision. 

The  prognosis  in  lateral  lithotomy  depends  upon  : 

1.  Age. — In  children  it  is  wonderfully  successful,  a  series  of  seventy  and 
eighty  cases  without  a  death  having  been  published.  As  years  advance  it 
becomes  steadily  more  and  more  fatal. 

2.  The  size  of  the  calculus. — Up  to  an  inch  in  diameter  this  is  not 
material  ;  over  this,  the  mortality  increases  rapidly,  and  in  very  large  calculi 
the  operation  is  exceedingly  dangerous. 

3.  The  state  of  the  kidneys. — This  is  the  most  important  of  the  three. 
Most  of  the  fatal  cases  may  be  traced  to  urinary  fever  with  suppression,  or 
to  diffuse  inflammation  and  exhaustion,  consequent  on  renal  disease. 

Causes  of  death.  1.  Scpticcemia. — All  the  structures  around  the  wound 
are  torn  and  crushed  ;  there  is  a  certain  amount  of  decomposing  urine,  and 
the  tissues,  if  the  kidneys  are  diseased,  break  down  and  slough  at  once.  It 
generally  begins  about  the  second  or  third  day  ;  there  may  be  a  rigor  with 
high  fever,  acute  cellulitis,  and  distension  of  the  abdomen  ;  or  the  beginning 
may  be  insidious  with  little  or  no  pain,  but  with  dryness  of  the  mouth  and 
tongue,  hiccough,  and  extreme  prostration.  It  is  nearly  always  fatal,  but 
recovery  with  the  formation  of  pelvic  abscesses  has  been  known. 

2.  Urinary  fever  may  be  acute  and  fatal  within  forty-eight  hours  from 
suppression  of  urine  ;  more  often  it  is  chronic,  and  associated  in  such  a  way 
with  septicajmia  that  it  is  impossible  to  assign  to  each  its  share.  It  rarely 
occurs  when  the  kidneys  are  sound,  but  it  is  a  common  cause  of  death 
where  they  are  only  just  able  to  hold  their  own,  as  in  old  cases  of  calculous 
disease  and  chronic  cystitis.  Suppurative  pyelonephritis  sets  in  from  exten- 
sion of  the  inflammation  up  the  ureters  ;  multiple  abscesses  form  in  the 
cortex ;  the  secretion  of  urine  becomes  still  further  diminished,  and  the 
patient  dies  with  symptoms  of  low  feve^'  and  prostration. 

3.  Extravasation  of  urine  into  the  cellular  tissue  at  the  base  of  the 
bladder,  owing  to  the  neck  having  been  laid  open  and  the  rectovesical  fascia 
divided.  Brodie  saved  one  case  in  which  this  had  occurred  by  laying  the 
whole  perinfeum  open  into  the  rectum.  Usually  it  is  fatal  within  the  first 
few  days  from  acute  peritonitis. 

4.  Hcamorrhage,  not  so  much  from  the  loss  of  blood  at  the  time  as  from 
the  weakened  state  in  which  the  patient  is  left. 
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5.  Phlebitis  and  pycemia. 

6.  Peritonitis  from  wound  of  the  posterior  wall  of  the  bladder,  sloughing 
of  a  sacculus,  or  extension  from  the  cellular  tissue. 

7.  Shock  and  exhaustion. 

Difficulties  may  arise  in  lateral  lithotomy  either  from  anatomical  causes, 
or  from  the  size,  position,  and  shape  of  the  calculus.  The  former  include 
false  passages  in  the  urethra,  enlargement  of  the  prostate,  unusual  depth  of 
perinseum,  contraction  of  the  pelvis  from  rickets,  and  such  occasional  ob- 
stacles as  tximours  growing  from  the  bones,  and  anchylosis  of  the  hip-joint. 

These  may  usually  be  overcome  by  the  exer- 
cise of  a  certain  amount  of  ingenuity.  The 
size  and  shape  of  the  stone  may,  however,  be 
such  as  to  render  the  operation  impracticable. 
It  is  difficult  to  say  what  size  of  stone  has 
not  been  removed  through  a  lateral  incision  : 
but  at  the  present  time  no  one  would  willingly 
attempt  the  extraction  of  one  two  inches  in 
diameter,  and  it  is  better  to  adopt  other 
methods  for  all  over  an  inch.  The  position 
of  the  stone  is  scarcely  less  important.  When 
it  is  deeply  embedded  in  a  sac  that  it  has 
worn  for  itself,  it  may  be  dislodged  either  by 
the  finger  in  the  rectum,  or  by  inserting  the 
«  nail  beneath  it,  and  gradually  working  it  out, 
or  even  by  very  carefully  notching  the  edges 
-f    of  the  sphincter-like  ring  that  holds  it  fixed ; 

and  this,  it  must  be  admitted,  cannot  be  done 
I     by  lithotrity ;  but  when  the  stone  is  lying 
TO    in  a  large  thin-walled  sacculus,  the  orifice  of 
^    which  is  at  some  distance  from  the  neck,  and 
very  likely  is  only  sufficiently  large  to  admit 
a  quill-pen,  it  cannot  be  removed.    If  a  small 
tube  can  be  introduced  through  the  perinaeal 
wound,  some  relief  may  be  obtained  by  drain- 
ing the  sacculus,  but  there  is  no  means  of 
extracting  the  stone. 

Median  lithotomy. — In  this  the  deep  inci- 
sion extends  only  through  the  membranous 
portion  of  the  urethra  and  the  apex  of  the 
prostate. 

The  patient  is  prepared  for  operation  in 
the  same  way,  and  placed  in  the  same  position, 
but  the  staff  used  is  rectangular,  so  as  to  bring 
the  apex  of  the  prostate  as  near  the  surface 
as  possible.  The  forefinger  of  the  left  hand  is 
placed  in  the  rectum,  and  either  an  incision  made  in  the  middle  line,  or  a 
straight-backed  bistoury,  with  the  edge  toward  the  pubes,  pushed  at  once 
through  the  ^^erinfeum  to  the  angle  of  the  staff.  Whichever  plan  is  adopted, 
the  incision  must  be  exactly  median,  commencing  below  the  bulb,  stopping 
short  of  the  rectum,  and  laying  open  the  membranous  part  of  the  urethra 
and  the  commencement  of  the  prostatic.    A  director  is  then  passed  along 
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the  groove  into  the  bladder,  the  staff  withdrawn,  and  the  forefinger 
insinuated  along  the  urethra,  following  the  upper  surface,  because  the  roof 
is  more  firmly  fixed  than  the  floor,  and  there  is  less  danger  of  tearing  it 
across.  In  this  way  the  prostate  is  gradually  dilated,  until  the  finger 
gains  the  interior  of  the  bladder.  There  is  a  certain  amount  of  bruising, 
and  possibly  rupture  of  the  gland-tissue  and  muscular  fibre  beneath  the 
mucous  membrane  ;  but,  so  far  as  the  adult  is  concerned,  there  is  no  exten- 
sive laceration  (a  similar  operation  is  often  performed  merely  for  explora- 
tion), and  rupture  of  the  capsule  or  of  the  rectovesical  fascia  is  impossible. 
The  operation  is  then  completed  in  the  ordinary  manner. 

Comparison,  of  Lateral  and  Median  Liiliotomy 

The  chief  advantages  possessed  by  the  median  are — 

(a)  Less  risk  of  haemorrhage.  Abnormal  arteries  cannot  be  divided,  and 
the  prostatic  plexus  is  not  opened. 

[h)  It  is  impossible  to  injure  the  rectovesical  fascia.  In  the  lateral 
operation  the  knife  runs  along  the  groove  of  the  staff',  cutting  the  prostate 
and  the  neck  of  the  bladder  :  so  long  as  the  incision  is  only  the  depth  of  the 
blade,  which  is  quite  sufficient  to  allow  the  finger  to  pass  into  the  bladder 
without  forcing  it  in  the  least,  the  lateral  true  ligaments  and  the  pelvic  cellular 
tissue  are  entirely  out  of  danger  ;  but  if  the  knife  is  not  kept  parallel  to  the 
staff,  especially  when  the  deepest  part  of  the  incision  is  being  made,  or  if 
the  surgeon  allows  his  hand  to  drop  too  much,  it  is  very  easy  to  carry  the 
incision  right  through  the  gland  and  the  prostatic  plexus.  In  the  median 
operation  this  is  impossible  ;  the  incision  goes  no  farther  than  the  apex  of 
the  prostate,  and  the  finger  cannot  tear  the  fascia. 

lyc)  After  the  operation  the  urine  very  soon  ceases  to  flow  out  of  the 
wound,  and  the  patient  is  saved  much  discomfort. 

The  disadvantages  are — 

{a)  Want  of  space,  not  only  for  the  superficial,  but  for  the  deep  incision  ; 
so  that  a  calculus  more  than  an  inch  in  diameter  cannot  be  extracted.  To 
obviate  this  Harrison  recommends  that  an  incision  should  be  made  with  a 
probe-pointed  bistoury  along  the  floor  of  the  prostatic  urethra,  from  within 
outwards ;  and  that  then  the  two  sides  of  the  prostate  should  be  torn  asunder 
by  the  pressure  of  the  index  finger. 

(6)  In  children  particularly  there  is  ihe  danger  of  tearing  the  urethra 
across. 

(c)  The  bulb  and  the  rectum  are  both  more  likely  to  be  wounded. 

Median  lithotomy  can  only  be  performed  when  the  calculus  is  small,  and 
is  seldom  selected  unless  there  is  some  condition  which  either  precludes 
crushing,  or  renders  it  inadvisable.    The  following  are  the  chief: — 

1.  Dense  cartilaginous  stricture,  involving  the  membranous  or  the  pos- 
terior portion  of  the  bulbous  part  of  the  urethra.  This  may  be  incised  at 
the  same  time. 

2.  Enlargement  of  the  prostate,  in  which  it  is  thought  that  either  a  por- 
tion of  the  gland  may  be  revuoved  with  advantage,  or  the  post-prostatic  pouch 
drained. 

3.  When  there  is  a  foreign  body  of  peculiar  shape. 

4.  When  there  is  a  number  of  calculi,  too  large  to  come  away  in  an 
ordinary  evacuating  tube,  and  too  many  to  be  crushed. 

5.  When  there  is  a  calculus  or  a  fragment  impacted  at  the  neck  of  the 
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bladder,  or  in  the  prostate,  or  in  the  orifice  of  one  of  the  ureters,  endangering 
the  safety  of  the  kidney. 

6.  As  an  adjunct  to  lithotrity,  after  the  stone  has  been  crushed,  where 
it  is  desired  to  evacuate  the  fragments  at  once,  or  to  drain  the  bladder. 

SuPEAPUBic  Lithotomy 

In  this  the  bladder  is  opened  over  the  pubic  symphysis,  below  the 
peritoneum. 

When  the  bladder  is  empty  the  fold  of  the  peritoneum  lies  below  the 
upper  border  of  the  pubic  symphysis  ;  in  moderate  distension  it  rises  to  the 
same  level,  and  in  some  people  it  may  be  half,  or  even  three-quarters  of  an 
inch  above,  but  it  is  only  in  cases  of  chronic  retention  that  the  space  is  of 
any  size.  According  to  Garson  this  is  mainly  due  to  the  bladder  stretching 
backwards  into  the  hollow  of  the  sacrum  and  compressing  the  rectum, 
instead  of  rising  up  out  of  the  pelvis  ;  and  if  this  is  prevented  by  filling  the 
intestine  to  a  very  moderate  extent,  the  fold  of  the  peritoneum  may  be 
raised  (especially  in  fat  people)  sufficiently  for  all  surgical  purposes.  There 
is  no  strain  upon  the  wall  of  the  bladder ;  its  anterior  surface  is  well  exposed ; 
and  the  floor  is  raised  and  fixed,  so  that  it  is  much  more  easy  to  introduce 
sutures  if  they  are  required. 

In  children  the  fold  of  peritoneum  is  higher ;  when  the  bladder  is 
moderately  full  it  is  nearly  always  well  above  the  level  of  the  bone ;  in 
distension  there  may  be  two  inches,  and  even  more. 

The  preparation  of  the  patient  is  the  same,  but  the  position  is  the 
ordinary  recumbent  one,  with  the  hips  slightly  flexed.  A  very  thin 
cylindrical  rubber  bag,  made  without  seams,  and  capable  of  holding  twelve 
ounces,  is  introduced  into  the  rectum  well  above  the  sphincter,  and  con- 
nected with  an  irrigating  can  filled  with  warm  water.  Distension  in  this 
way  is  more  equable  than  with  a  syringe,  and  the  tube  can  be  clamped  or 
undamped  at  any  time.  Ten  ounces  are  usually  ample,  even  in  an  old  per- 
son ;  and  less  than  this  is  advisable  for  a  young  adult ;  the  mucous  mem- 
brane of  the  rectum  has  been  severely  injured  on  several  occasions  by  bags 
of  unsuitable  shape  or  size.  A  soft  catheter  should  then  be  passed,  the 
bladder  washed  out  with  a  warm  antiseptic  solution,  and  the  end  of  the 
catheter  connected  by  a  flexible  tube  with  a  vessel  filled  with  the  same.  By 
raising  or  lowering  this,  as  occasion  requires,  the  bladder  may  be  filled  to 
any  desired  extent,  or  emptied,  without  the  necessity  of  tying  anything  round 
the  penis.  This  method  of  distension  is  much  to  be  preferred,  both  in  the 
case  of  the  rectum  and  bladder.  It  is  gradual  and  perfectly  even  ;  it  can  be 
regulated  to  a  nicety,  and  can  be  relieved  at  once  by  lowering  the  vessel. 

The  pubes  must  be  shaved,  and  an  incision  three  or  four  inches  in  length 
made  exactly  in  the  middle  line,  commencing  just  below  the  upper  margin 
of  the  symphysis.  The  sheath  of  the  rectus  is  exposed  first,  and  carefully 
divided  upon  a  director  ;  then  the  layer  of  the  transversalis  fascia  that 
bounds  the  prevesical  space  in  front :  the  posterior  one  should  prevent  the 
peritoneum  being  seen,  but  if  it  comes  into  view  it  must  be  pushed  up  out  of 
the  way  with  the  finger.  In  the  case  of  very  large  calculi  it  may  be  necessary 
to  divide  the  tendon  on  either  side,  but  this  should  be  done  as  little  a? 
possible. 

If  the  vessel  connected  with  the  catheter  is  raised  a  little,  the  bladder 
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slowly  presents  itself,  covered  over  with  a  layer  of  soft,  delicate  fat  (some- 
times of  considerable  thickness),  containing  numerous  tortuous  veins.  It  is 
essential  to  interfere  with  this  as  little  as  possible  ;  the  handle  of  a  scalpel, 
or  an  ivory  separator,  as  Thompson  recommends,  may  be  used  to  push  it  to 
one  side;  one  of  the  chief  risks  is  the  infiltration  of  urine,  and  this  is  almost 
sure  to  follow  if  there  is  any  rough  handling  or  haemorrhage.  In  most  cases 
there  are  two  large  veins  running  down  the  anterior  surface  of  the  bladder 
in  a  vertical  direction  ;  and  the  greatest  care  is  needed  to  avoid  not  only 
these  but  the  smaller  ones  near  the  neck. 

One  way  of  securing  the  bladder,  so  that  it  does  not  collapse  when  opened, 
is  to  pass  two  sutures  through  the  muscular  coat,  one  on  either  side  ;  but  a 
sharp  hook  or  toothed  forceps  is  usually  preferred.  The  opening  itself 
should  be  made  with  a  scalpel  (the  edge  pointing  towards  the  pubes)  in  the 
middle  line  between  the  veins,  and  it  should  be  large  enough  to  admit  the 
finger.  The  calculus  must  be  dealt  with  according  to  its  size  and  position. 
Sometimes  it  can  be  extracted  by  the  finger  and  a  scoop,  or  with  two  fore- 
fingers ;  in  other  cases  polypus-forceps,  or  lithotomy-forceps,  may  be  used 
to  lay  hold  of  it ;  even  small  midwifery-forceps  have  been  employed  ;  and  in 
one  instance  it  was  necessary  to  break  up  the  calculus  with  chisel  and 
mallet.  One  disadvantage  of  rectal  distension  is  that  the  stone,  owing  to 
the  way  in  which  the  centre  of  the  floor  of  the  bladder  is  elevated,  is  apt  to 
roll  doAvn  to  the  sides.  This,  however,  is  of  little  importance,  as  the  whole 
hiterior  can  be  easily  explored. 

The  treatment  of  the  wound  must  be  guided  by  the  condition  of  the 
urine  and  of  the  walls  of  the  bladder.  In  children  and  young  adults,  if  the 
kidneys  are  sound,  and  the  muscular  coat  fairly  healthy  and  not  much 
bruised,  an  attempt  should  be  made  to  secure  union  by  the  first  intention. 
Two  series  of  sutures  may  be  used — one  through  the  muscular  coat  to  bring 
the  edges  together  ;  the  other,  Lembert's,  outside  this  ;  but  neither  should 
touch  the  mucous  membrane,  and  the  latter  should  extend  not  only  the 
whole  length  of  the  wound,  but  for  a  little  distance  beyond  at  either  end. 
Either  silk  or  chromic  catgut  may  be  used.  In  any  case  the  sutures  must 
not  be  more  than  an  eighth  of  an  inch  apart,  or  when  the  bladder  becomes 
distended  leakage  will  take  place  between  them.  Even  if  they  do  give  way 
after  twenty-four  or  forty-eight  hours,  the  risk  of  urinary  extravasation  is  by 
that  time  much  diminished,  and  in  a  fair  proportion  of  the  cases  the  wound 
has  healed  up  at  once.  If,  however,  the  walls  are  thinned  or  fasciculated, 
if  they  have  been  bruised,  if  the  urine  is  ammoniacal,  or  the  kidneys  diseased, 
union  by  the  first  intention  is  so  problematical  that  it  is  wiser  not  to  try. 
The  wound  in  the  bladder  should  be  left  entirely  open,  the  abdominal  one, 
if  it  is  very  long,  being  closed,  so  far  at  least  as  the  upper  extremity  is 
concerned. 

If  the  wound  of  the  bladder  is  sutured,  morphia  is  usually  advisable. 
Suppositories  may  be  used,  but  it  is  better  injected  directly  into  the  tissues 
over  the  pubes.  If  there  is  any  doubt  about  the  condition  of  the  sutures  a 
catheter  may  be  passed  as  often  as  required  ;  with  cocaine  there  is  rarely  any 
objection,  but,  especially  in  the  case  of  children,  it  should  be  avoided  if 
possible.  Tying  a  catheter  in  is  not  merely  useless,  but  a  constant  source  of 
irritation  ;  and  draining  through  the  perina-um,  though  it  may  be  sometimes 
advisable  to  prevent  decomposition  after  the  removal  of  tumours  of  the 
bladder,  is  rarely  needed  in  lithotomy. 
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If  the  wound  is  not  secured,  an  attempt  must  be  made  to  keep  the  bladder 
as  dry  as  possible.  In  his  earlier  cases  Thompson  recommended  that  the 
patient  should  simply  lie  on  his  side,  changing  from  one  to  the  other  every 
six  hours,  so  as  to  prevent  excoriation.  Trendelenburg  tried  the  prone  position, 
but  this  is  scarcely  practicable  in  the  cases  which  require  it  most.  The 
simplest  plan  is  to  introduce  a  full-sized  tube,  and  thread  it  with  loosely- 
packed  lamp-wdck  for  about  a  foot  of  its  length  so  that  it  will  act  as  a  siphon. 
If  this  fails,  an  apparatus  like  a  Higginson's  syringe  may  be  attached  to  it 
by  a  side  branch,  and  the  contents  aspirated  at  frequent  intervals  either  by 
the  patient  or  the  nurse.  Greig  Smith  does  not  consider  a  drainage-tube 
necessary  if  absorbent  di'essings  are  used  and  changed  at  frequent  intervals ; 
the  bladder  is  kept  empty  by  the  pressure  of  the  viscera  above  it. 

Compared  with  the  perineal  methods,  the  accidents  that  may  occur  in 
the  course  of  suprapubic  lithotomy  are  exceedingly  few,  and  easily  avoided. 
The  rectum  and  bladder  have  been  ruptured  from  excessive  dilatation,  and 
inflammation  of  the  mucous  membrane  of  the  former  has  been  caused  by 
the  pressure.  The  peritoneum  has  been  opened,  so  that  the  operation  had 
to  be  delayed  :  and  free  hfemorrhage  may  occux  from  the  prevesical  plexus. 
This,  however,  is  important  rather  from  the  facility  that  it  gives  to  sub- 
sequent suppuration  and  extravasation  of  urine  than  from  actual  loss  of 
blood. 

Causes  of  death. — In  children  this  operation  is  as  successful  as  lateral 
lithotomy.  In  adults  the  comparison  is  hardly  fair,  as  many  of  the  cases 
were  such  that  the  lateral  operation  was  impossible. 

Suppurative  pyelonephritis,  with  partial  suppression,  is  the  most  common. 
It  generally  proves  fatal  in  the  course  of  a  few  days,  with  low  muttering 
delirium  and  extreme  prostration. 

Pericystitis,  extending  into  the  cavity  of  the  pelvis  and  setting  up  pelvic 
cellulitis  and  peritonitis,  may  occur  from  injury  to  the  soft  tissues  around  the 
bladder,  or  from  extravasation  of  urine.  Its  course  and  severity  depend 
largely  upon  the  condition  of  the  kidneys  ;  in  children,  for  instance,  it  very 
rarely  occurs. 

Besides  these,  death  may  occur  from  shock,  exhaustion,  pyfemia,  or  other 
sequelae  common  to  all  operations  in  such  conditions. 

Choice  op  Method 

Three  things  have  to  be  taken  into  consideration  in  selecting  a  method ; 
the  patient,  the  urinary  organs,  and  the  calculus. 

1.  The  patient. — Under  six  years  of  age,  crushing  is  not  advisable.  It 
has  been  done  in  younger  patients,  and  occasionally  the  urethra  is  suffi- 
ciently capacious  ;  but  this  is  exceptional. 

Between  six  and  puberty,  crushing  and  cutting  (for  all  moderate-sized 
stones)  are  equally  successful.  Unless  there  is  some  other  condition,  the 
choice  is  perfectly  open.  After  puberty,  so  far  as  years  alone  are  concerned, 
there  is  no  question  that  the  former  is  to  be  preferred. 

2.  The  urinary  organs.  The  urethra. —  The  presence  of  a  stricture  or 
false  passage  does  not  preclude  hthotrity,  but  it  is  an  objection  ;  if  there  is 
much  inflammatory  exudation  around,  suppuration  and  urinary  abscess  are 
not  unhkely.  Enlargement  of  the  prostate  in  the  same  way,  so  long  as  it  is 
moderate,  does  not  prevent  crushing,  though  it  renders  it  difiicult ;  but  when 
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it  is  excessive,  or  very  irregular,  with  a  deep  post-prostatic  pouch,  the 
suprapubic  method  is  better. 

The  state  of  the  bladder. — Atony  of  itself  does  not  prevent  hthotrity,  or 
make  the  operation  difficult  ;  the  trouble  comes  afterwards  from  the  constant 
washing  out  that  is  required.  It  must  be  remembered  that  sometimes  it 
is  advisable,  for  the  sake  of  the  atony,  to  make  an  opening  in  the  bladder 
and  drain  it  thoroughly. 

The  same  may  be  said  of  cystitis.  If  it  is  slight  and  due  to  the  calculus, 
it  will  be  made  perhaps  a  little  more  severe  by  the  crushing,  but,  the  cause 
being  removed,  the  inflammation  soon  subsides.  When,  however,  the 
cystitis  has  already  lasted  some  time,  and  the  walls  are  irregular  or  the 
urine  ammoniacal,  it  is  necessary  to  take  other  things  into  consideration. 
If  the  kidneys  are  sound  (which  they  seldom  are)  and  the  urethra  tolerant, 
the  calculus  may  be  crushed,  and  the  bladder  washed  out  periodically,  to 
clear  away  the  decomposing  mucus  from  the  walls  and  stop  the  fermenta- 
tion ;  but  in  many  of  these  cases  it  is  wiser  to  drain  the  bladder  through  an 
opening  in  the  perinfeum,  and,  if  this  is  done,  it  is  as  well  at  the  same  time 
to  extract  either  the  calculus  itself,  if  it  is  small,  or  the  fragments  into  which 
it  has  been  broken  by  a  few  minutes'  crushing.  This  combination  of  crush- 
ing with  the  median  operation  is  exceedingly  useful ;  the  operation  is  not  a 
long  one,  the  shock  is  not  severe,  the  bladder  can  be  thoroughly  emptied, 
and  it  enjoys  perfect  rest  afterwards,  the  urine  being  drained  off  directly  by 
means  of  a  flexible  tube  carried  outside  the  bed. 

If  the  presence  of  sacculi  can  be  diagnosed,  crushing  should  not  be 
attempted.    Most  of  the  cases  of  peritonitis  are  caused  in  this  way. 

The  state  of  the  kidneys. — When  these  are  diseased  it  is  still  a  question 
whether  lithotomy  or  lithotrity  is  the  worse.  Much  depends  upon  the 
calculus,  but  probably  a  great  deal  more  upon  the  operator.  If  the  stone 
is  only  of  moderate  size  and  soft,  and  if  the  crushing  is  done  by  a  practised 
hand,  rapidly  and  gently,  with  the  minimum  of  manipulation  and  without 
any  bruising,  the  risk  is  very  much  less  than  in  any  cutting  operation  ;  but, 
on  the  other  hand,  if  the  stone  is  of  unusual  size  or  hardness,  if  the  con- 
dition of  the  bladder  is  such  that  fragments  are  likely  to  remain  behind  in 
the  mucus,  or  to  require  a  great  deal  of  manipulation,  it  is  probable  that  the 
suprapubic  or  the  combined  operation  is  the  better,  as  inflicting  less  injury. 

3.  The  caleidus. — CalcuH  have  been  crushed  up  to  four  ounces  in  weight, 
but  such  are  exceptional.  As  a  rule,  an  oxalate  of  lime  one  over  an  inch  in 
diameter,  or  one  of  uric  acid  over  an  inch  and  a  half,  is  nearly  as  much  as 
can  be  accomplished.  For  larger  ones  (unless  they  are  very  soft)  the  supra- 
pubic operation  alone  is  suitable.  Besides  the  size  of  the  calculus,  however, 
its  position,  especially  if  it  is  fixed,  and  its  shape,  ore  of  importance  in 
determining  the  method  of  operation. 

Sometimes  there  are  other  considerations  present,  which  prevent  either 
crushing  or  cutting  and  limit  the  choice,  as,  for  example,  deformity  of  the 
pelvis,  tumours  growing  from  the  pubic  bones,  or  from  the  prostate  and 
bladder,  anchylosis  of  the  hip-joint,  &c. 

Lithotrity,  therefore,  is  not  suited  to  children  under  six  years  of  age  ; 
for  calculi  over  a  certain  size  (depending  upon  their  composition),  encysted 
stone,  or  in  cases  of  dense  stricture.  Whether  it  should  be  preferred  to 
other  methods  in  cystitis,  atony,  great  enlargement  of  the  prostate  and 
disease  of  the  kidneys  (all  of  which  frequently  occur  together),  depends  chiefly 


upon  the  operator.  The  stigma  from  which  it  suffers  is  the  frequency  of 
recurrence,  even  as  much  as  one  in  seven  or  eight,  in  the  most  practised 
hands. 

As  regards  hthotomy,  the  suprapubic  method  is  probably  the  easiest  and 
the  least  dangerous  in  the  hands  of  most  operators,  but  it  must  still  be 
regarded  as  to  a  certain  extent  the  fashion  of  the  day,  and  therefore  upon  its 
trial.  For  calculi  over  an  inch  and  a  half  in  diameter  it  is  the  only  method, 
unless  the  stone  is  first  broken  into  a  few  fragments,  and  extracted  by  the 
median.  Kecovery  is  more  slow  after  it  than  after  the  lateral  or  the 
median  (except  in  children) ;  it  is  almost  as  liable  to  be  followed  by  urinary 
fistula  ;  and  drainage  is  certainly  a  difficulty,  especially  if  there  is  cystitis  ; 
but  there  is  no  important  structure  near  that  can  be  injured  if  reasonable 
care  is  used,  the  space  is  less  limited,  there  is  no  danger  of  haemorrhage,  the 
incisions  are  more  easy,  the  removal  of  the  calculus  is  not  attended  with  such 
difficulty,  and  the  interior  of  the  bladder  can  be  explored  more  thoroughly. 
Sometimes  other  conditions,  such  as  adhering  masses  of  phosphates,  can  be 
dealt  with  at  the  same  time. 

I 

Calculus  in  the  Female 

The  anatomical  conditions  of  the  female  bladder  are  such  that  calculus 
is  much  more  rare,  and  is  much  easier  of  extraction  than  in  the  male  ; 
moreover,  in  them,  the  extreme  form  of  cystitis,  with  fasciculated  and  saccu- 
lated walls,  which  results  from  stricture  or  enlarged  prostate,  and  is  always 
attended  by  disease  of  the  kidneys,  is  practically  unknown. 

.  In  adults  the  urethra  may  be  dilated  so  as  to  admit  the  forefinger  without 
risk  of  mcontinence,  so  that  small  calculi  can  be  extracted  directly.  If  they 
are  too  large  for  this,  a  litliotrite  may  be  used  to  break  them  up  sufficiently ; 
if  larger  still — and  they  have  been  known  to  be  of  enormous  size — they  may 
be  extracted  either  through  the  vagina  or  by  the  suprapubic  method.  The 
latter  is  perhaps  to  be  preferred,  as  the  former,  even  when  the  incision  is 
sewn  up  at  once,  exposes  the  patient  to  the  risk  of  vesico-vaginal  fistula.  In 
children,  in  whom  the  sexual  organs  are  not  developed,  and  who  seem  not 
to  suffer  from  infiltration  of  urine  to  the  same  extent  as  adults,  the  supra- 
pubic is  certainly  the  better  method. 

TUMOUES  OF  THE  BLADDEE 

Tumours  of  the  bladder  have  a  peculiar  tendency  to  assume  a  papilloma- 
tous character,  even  when  they  are  malignant.  There  are  no  papillje  in  the 
mucous  membrane,  but  it  must  be  remembered  that  the  bladder  and 
allantois  are  developed  in  connection  with  each  other,  and  that  the  foetal 
villi  are  partially  dependent  upon  the  latter.  There  is  a  very  close  resem- 
blance in  external  appearance  and  even  in  structure  between  some  forms  of 
vesical  papilloma  and  the  tufts  that  are  found  on  the  placenta. 

Papilloma 

In  many  cases  the  tumour  is  composed  of  nothing  but  these  vilh.  When 
the  bladder  is  empty  there  is  a  rounded,  red,  vascular  mass  lying  on  the 
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mucous  membrane,  springing  evidently  from  its  superficial  layers,  and 
freely  movable  on  the  subjacent  tissue.  As  soon  as  it  is  placed  in  water 
a  number  of  delicate  hair-like  processes  float  out  from  it  in  all  directions 
like  the  tentacles  of  a  sea-anemone.  Each  contains  a  loop  of  a  vessel,  and 
outside  this  a  delicate  basement  membrane  upon  which  rests  the  columnar 
epithelium.  In  many  there  is  no  fibrous  tissue  at  all :  in  the  larger  there 
may  be  a  few  threads  running  by  the  side  of  and  surroundmg  the  blood- 
vessels. These  tumours  are  known  as  fimbriated  papillomata  ;  usually 
they  are  single  and  sessile,  growing  near  the  trigone,  l:)ut  they  may  be 
multiple  and  pedunculated.  In  exceptional  cases  the  whole  interior  of  the 
bladder  is  covered  over  with  a  shaggy  coat. 


FiBRO-PAPILLOMA 


In  these  there  is  a  greater  a)nount  of  fibrous  tissue  ;  they  are  denser  and 
firmer  than  the  former,  but  they  still  belong  mainly  to  the  mucous  mem- 
brane. In  external  appearance 
they  are  very  similar,  but  the 
villi  are  usually  shorter  and 
less  characteristic. 

Fibroma 

Tumours  consisting  of 
fibrous  tissue  only  are  occa- 
sionally found  in  connection 
with  the  submucous  coat. 
Usually  they  project  as  poly- 
poid growths,  with  the  un- 
altered mucous  membrane 
stretched  over  them ;  but,  as 
with  all  other  vesical  tumours, 
they  are  occasionally  covered 
with  villi.  In  some  there  is 
a  certain  amount  of  unstriped  muscular  tissue,  so  that  they  are  really  fibro- 
myomata  ;  and  pure  myoma  has  been  described.  In  others  (fibro-myxoma) 
some  of  the  fibrous  part  has  become  converted  into  mucous  tissue. 

Sarcomata  are  more  rare.  In  external  appearance  they  resemble  fibro- 
papillomata,  but  the  fibrous  tissue  in  the  interior  is  replaced  by  sarcomatous 
elements,  and  their  growth  is  much  more  rapid.  In  some  instances,  in 
which  fibro-papillomata  have  recurred  after  removal,  the  secondary  growths 
were  softer  and  sprang  up  more  quickly  than  the  original,  as  if  the  fibrous 
part  was  giving  way  to  a  growth  of  less  perfect  type.  In  a  few  cases  round- 
celled,  spindle-celled,  and  even  chondrifying  sarcomata  have  been  found. 


Fig.  i'di. — Fibro-papilloma  of  the  bladder. 


Mucous  Polypi 

Outgrowths  from  the  mucous  membrane,  resembling  those  that  are  met 
with  in  the  nasal  passages  and  in  the  rectum,  are  not  uncommon,  especially 
in  children.  Often  they  are  multiple,  and  the  pedicles  occasionally  become 
stretched  to  such  an  extent  that  in  females  they  may  even  protrude  at  the 
meatus. 


Carcinoma 

Scirrhus  and  encepbaloid  are  rare.  Epithelioma,  on  the  other  hand,  is 
the  most  common  of  all  tumours.  It  is  usually  found  after  middle  life,  and 
it  may  occur  at  any  part  of  the  bladder.  Nothing  is  known  with  regard  to 
its  cause  ;  there  is  no  reason  to  connect  it  with  the  irritation  of  calculi, 
catheters,  or  anything  else.  In  general  the  tumour  is  single,  but  sometimes 
there  is  more  than  one,  and  occasionally  they  are  very  numerous.  In  a  few 
instances,  in  which  the  growths  have  been  on  opposite  sides,  it  would  seem 
as  if  the  secondary  ones  had  originated  by  a  process  of  infection  from  the 
first.  When  there  is  a  perinaeal  wound  it  is  not  uncommon  for  the  mass  to 
protrude  and  fungate,  as  if  it  had  spread  along  the  granulation  tissue  ;  but 
this  may  admit  of  other  explanations. 

At  first  the  mucous  membrane  is  smooth  and  unaltered,  merely  raised 
and  vascular  ;  but  ulceration  very  soon  sets  in,  and,  the  tumour  being  as  it 


Ftg.  435. — Epithelioma  of  the  bladder.    Two  apparently  distinct  masses 
opposite  to  each  other. 

were  macerated  in  the  urine,  the  surface  soon  becomes  exceedingly  irregular 
and  covered  over  with  sloughing  shreds  of  tissue.  The  growth  itself  is 
never  encapsuled  or  freely  movable  on  the  deeper  strata  ;  it  infiltrates  the 
submucous  and  muscular  coats  with  great  rapidity,  and  spreads  from  them 
to  the  surrounding  organs.  Sometimes  the  converse  is  the  case,  and  the 
bladder  becomes  secondarily  involved  from  malignant  disease  of  the  uterus 
or  rectum. 

General  symptoms  of  tumours  of  the  bladder. — Haemorrhage  and 
irritability  of  the  bladder,  sometimes  amounting  to  cystitis,  are  the  most 
prominent. 

The  former  varies  in  amount  and  frequency  according  to  the  nature  of 
the  growth.  In  papillomata  it  is  usually  profuse,  pouring  out  from  the  deli- 
cate villi,  and  very  irregular  in  occurrence.  Often  the  first  thing  noticed  is 
a  sudden  gush  of  bright  blood  following  micturition,  and  then  there  may  be 
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an  interval  of  months.  In  carcinoma,  on  the  other  hand,  hjemorrhage  is 
usually  preceded  by  increased  frequency  of  micturition  and  dysuria,  and  the 
amount  of  blood,  though  small,  is  much  more  constant.  In  the  later  stages  the 
difference  becomes  still  more  marked  ;  with  papillomata  there  is  discomfort, 
sometimes  pain  ;  severe  cystitis  may  occur  as  a  complication  ;  the  urine  may 
even  become  ammoniacal  and  the  tumour  crusted  over  with  a  layer  of  phos- 
phates ;  but  this  is  as  nothing  compared  with  the  severity  of  the  suffering  in 
carcinoma,  especially  when  ulceration  sets  in.  Decomposition  of  the  urine 
nearly  always  occurs  ;  the  pain  is  excruciating,  radiating  all  over  the  body  ; 
the  desire  to  pass  water  is  unceasing,  and  gives  no  reUef ;  there  is  constant 
burning  at  the  neck  of  the  bladder,  rest  or  sleep  is  impossible,  and  the 
strength  rapidly  gives  way.  All  these  symptoms  are  intensely  aggravated 
when  the  growth  is  near  the  orifice  of  the  ureters,  so  that  renal  troubles  are 
present  in  addition. 

The  diagnosis  must  be  made  from  :  (a)  the  age  of  the  patient  (papillomata 
and  polypi  may  occur  at  any  time  of  life,  though  they  are  more  common  in 
the  young — carcinoma  probably  never  before  forty)  ;  (b)  the  character  and 
order  of  the  symptoms;  {c)  examination  of  the  urine  ;  and  {d)  exploration  of 
the  bladder. 

Besides  the  blood  that  is  present  in  the  urine  and  the  increased 
amount  of  mucus  caused  by  the  cystitis,  portions  of  these  growths  may  occa- 
sionally be  found  and  their  nature  identified  under  the  microscope.  Villi  are 
unmistakable  ;  cancer-cells  when  isolated  cannot  be  distinguished  from  the 
normal  epithelium  of  the  bladder,  but  occasionally  there  are  cell-nests  or 
small  sloughing  fragments  of  the  growth.  It  is  convenient  for  this  purpose 
to  allow  the  urine  to  settle  for  some  hours  in  a  tall  conical  glass  which  can 
be  tapped  from  the  bottom  without  the  introduction  of  a  pipette.  In  sus- 
pected cases,  when  this  fails,  an  attempt  may  be  made  to  obtain  some  of  the 
fragments  by  washing  out  the  bladder  with  a  large-eyed  catheter,  the  edges 
of  the  opening  being  rather  sharp.  If  the  urine  is  allowed  to  discharge  itself 
suddenly,  projecting  portions  of  the  growth  can  sometimes  be  entangled  and 
brought  away.  Sir  H.  Thompson  on  one  occasion  extracted  a  fragment  with 
a  small  lithotrite. 

Exact  information,  particularly  as  to  site,  can  only  be  obtained  by  examhia- 
tion  of  the  bladder  itself.  The  sound  is  of  very  little  use  until  the  disease  is 
very  far  advanced ;  a  soft  papillomatous  growth  cannot  be  detected  by  the 
touch,  and  though  profuse  ha'maturia  following  a  carefully  conducted  exa- 
mination is  very  suggestive,  it  is  nothing  more  unless  a  fragment  of  the 
growth  is  found.  It  is  probably  in  this  that  the  cystoscope  will  show  its 
value  most  (fig.  43G).  It  consists  of  a  hollow  shaft,  of  as  largeacahbre  as  the 
urethra  will  take,  with  a  short  beak  set  on  the  end  at  an  angle.  At  the  end  of 
the  beak  is  a  miniature  incandescent  electric  lamp  ;  in  one  form  of  the  instru- 
ment this  is  unprotected,  in  another  it  is  covered  in  by  a  cap  of  metal  with  a 
rock-crystal  window.  At  the  junction  oT  the  beak  and  the  shaft  is  a  second: 
window,  closed  by  a  prism,  so  that  the  rays  of  light  entering  it  are  reriected 
down  the  tube  towards  the  eye  of  the  observer.  In  the  tube  are  lenses  for 
the  purpose  of  magnifying  the  image. 

For  the  anterior  surface  of  the  bladder  (when  the  beak  is  turned  up)  the 
two  windows  are  on  the  concavity  ;  for  the  trigone  and  base,  on  the  convexity 
of  the  curve.  The  current  is  turned  on  and  oft'  as  required  by  means  of  a 
small  key  in  the  circular  handle. 

i  K 
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Burnt  in  air  the  cap  of  the  instrument  becomes  exceedingly  hot,  in  water 
(and  urine)  it  remains  perfectly  cool,  and  so  long  as  it  is  prevented  touching 
the  mucous  membrane  it  causes  no  inconvenience.  For  this  reason  the 
bladder  is  partly  filled  with  a  clear  fluid,  and  the  current  is  not  turned  on  until 
the  instrument  is  in  position.    For  women  a  larger  tube  may  be  employed. 

There  is  no  doubt  as  to  the  value  of  this  instrument  in  distinguishing  the 
site  from  which  a  tumour  grows  ;  but  it  must  be  recollected  that  it  only 
allows  a  very  minute  portion  of  the  bladder-wall  to  be  seen  at  one  time,  and 
that  even  with  the  naked  eye,  when  the  bladder  is  laid  open,  it  is  not  always 
possible  to  be  certain  as  to  the  clinical  features  of  a  minute  growth.  Natu- 
ral rugosities  of  the  bladder-wall,  low  villous  growths  of  an  inflammatory 
character,  such  as  are  not  unfrequently  met  with  in  cases  of  calculi,  prolapse 
of  the  ureter  (fig.  443),  and  many  other  conditions,  present  a  closely  similar 
appearance. 

Examination  fer  rectuvi  or  jjer-  vaginam  rarely  reveals  much.  Some- 
times, in  the  case  of  carcinoma,  a  certain  amount  of  induration  may  be 
detected ;  the  tissues  seem  matted  together  when  pressure  is  made  upon 


Fig.  436. — Leiter's  cystoscope  (Scliall's  catalogue),  sliowing  two  ends,  lamp,  and  cap. 


them  ;  but  for  this  to  occur  the  growth  must  be  so  far  advanced  as  to  pre- 
clude all  hope  of  removal.  In  women  the  interior  of  the  bladder  may  be 
explored  with  the  finger  under  an  ansesthetic. 

Treatment. — This  must  be  guided  by  the  nature  of  the  growth.  Simple 
tumours  should  be  removed  as  soon  as  possible  ;  if  left,  the  patient  merely 
becomes  exhausted  by  haemorrhage  and  cystitis.  Provided  the  growth  is 
pedunculated  and  accessible,  the  operation  is  one  of  comparative  ease  ;  when 
these  conditions  are  reversed  it  may  be  excessively  difficult,  and  in  some 
instances  it  has  been  impossible.  In  malignant  disease  it  is  questionable 
whether  it  should  be  attempted.  The  cystoscope  may  reveal  the  existence 
of  an  epithelial  growth  long  before  it  could  be  detected  in  other  ways  ;  but 
even  then  the  hope  is  very  slight,  although  portions  of  the  bladder-wall  have 
been  removed  on  several  occasions,  with  recovery  from  the  effects  of  the 
operation,  for  a  time  at  least. 

In  men  the  bladder  may  be  entered  either  above  the  pubes  or  through 
the  perinaeum.  The  latter  is  the  simpler,  and  affords  much  better  drainage,  so 
that  there  is  less  risk  of  septic  decomposition  and  absorption.  In  young  sub- 
jects, too,  the  whole  of  the  interior  can  be  brought  within  reach  of  the  finger, 
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by  pressure  over  the  pubes.  If,  however,  the  prostate  is  enlarged,  or  the  pelvis 
contracted,  or,  if  the  perinaaum  is  thick  and  rigid,  this  is  scarcely  practic- 
able ;  and  pressure  on  the  abdomen  has  the  grave  disadvantage  of  inverting 
the  bladder,  so  that,  before  now,  portions  of  the  wall  have  been  excised  by 
mistake,  and  the  peritoneal  cavity  opened.  On  the  other  hand,  with  a 
suprapubic  opening,  the  whole  of  the  interior  can  be  easily  reached  with  the 
finger  ;  and,  what  is  very  important  (for  the  cystoscope  is  of  no  use  in  an 
operation,  owing  to  ha?niorrhage),  a  great  deal  of  it  can  be  seen. 

St ip rap u h ic  Cijs totomy 

The  preliminary  steps  are  the  same  as  in  suprapubic  lithotomy.  The 
bladder  is  carefully  washed  out  with  an  antiseptic  ;  the  rectum  distended 
with  a  rubber  bag  connected  with  a  receiver  ;  and  a  second  receiver  attached 
to  the  catheter  in  the  bladder.  The  incision  is  the  same  ;  the  sheath  of  the 
recti  opened  in  the  same  way ;  and  the  same  precautions  taken  in  dealing 
with  the  loose  cellular  tissue  and  the  large  veins  in  the  prevesical  space. 
As  soon  as  they  come  into  view,  the  receiver  connected  with  the  bladder  is 
slowly  raised,  so  that  it  can  unfold  itself  and  roll  the  fold  of  peritoneum  up 
out  of  the  way. 

A  hook,  or  two  sutures,  should  be  inserted  into  the  wall  of  the  bladder  to 
prevent  its  collapsing  when  the  opening  is  made.  This  is  best  done  with  a 
sharp  bistoury,  the  incision  being  of  sufficient  size  to  admit  the  forefinger 
without  stretching. 

Various  methods  may  be  employed  for  the  removal  of  the  growth,  accord- 
ing to  its  nature,  situation,  and  the  extent  of  its  attachment.  Small  vascular 
excrescences  covering  a  large  portion  of  the  wall,  and  bleeding  at  the 
slightest  touch,  should  be  scraped  off  with  the  finger-nail,  or.  as  Bryant  has 
suggested,  with  a  dry  and  rather  rough  sponge.  Polypi  with  a  distinct 
pedicle  may  either  be  removed  in  the  same  way  or  twisted  off  with  two 
pairs  of  forceps,  care  being  taken  that  the  neck  only  is  grasped,  and  that  only 
torsion,  not  traction,  is  used  ;  or  with  a  snare.  The  galvano-cautery  has 
been  employed,  but  it  does  not  present  any  material  advantage.  Soft,  papil- 
lomatous growths  may  be  treated  in  the  same  fashion,  but  Thompson's 
bladder-forceps,  in  which  the  crushing  edge  is  protected  by  a  free  margin 
projecting  beyond,  so  that  when  the  neck  of  the  growth  is  caught  the  wall 


Fio.  437. — Thompson's  bladder-forceps. 


of  the  bladder  is  pushed  away,  are  more  safe.  In  one  or  two  instances 
catgut  ligatures  have  been  placed  round  the  base,  and  the  growth  removed 
with  scissors.  Whatever  method  is  employed,  the  whole  tumour  should  be 
excised  as  far  as  it  possibly  can  be  ;  any  portion  that  is  left  behind  is  liable 
to  bleed,  and,  from  the  bruising  it  has  undergone,  to  slough  and  become 
septic.  Hjemorrhage  must  be  stopped,  and  all  the  blood  cleared  away,  by 
washing  out  the  bladder  with  water  of  the  temperature  of  120"  F.,  and 
touching  any  points  that  keep  on  oozing  with  some  styptic. 


1236    DISEASES  AND  INJUEIES  OF  SPECIAL  STEUCTURES 


The  treatment  of  tlie  bladder  depends  upon  the  condition  of  the  urine , 
and  upon  the  state  of  its  walls.  In  young  subjects,  in  whom  the  urine  is 
healthy  and  the  tissues  not  bruised,  the  opening,  which  contracts  at  once, 
should  be  secured  by  passing  sutures  after  Lembert's  plan,  through  the 
muscular  coat  only,  or  by  using  a  double  series,  as  in  rupture  of  the  bladder, 
in  the  hope  of  obtaining  union  by  the  first  intention  ;  and  the  external  wound 
should  be  treated  in  the  same  way,  a  large  drainage-tube  being  placed  in  the 
lower  angle  behind  the  pubes.  If,  however,  the  urine  is  septic,  or  the  walls 
of  the  bladder  thickened  from  chronic  inflammation,  or  if  they  are  much 
bruised  in  the  course  of  the  operation,  the  wound  is  better  left  open,  with  a 
drainage-tube  as  described  in  suprapubic  lithotomy.  A  few  sutures  may  be 
placed  in  the  superficial  wound,  if  it  is  of  any  length,  but  only  at  its  upper 
end.  If  the  bladder  is  accurately  sutured,  it  may  not  be  necessary  to  pass  a 
catheter  at  all ;  but,  in  many  cases,  the  urine  requires  to  be  drawn  off  with  a 
soft  instrument,  three  or  four  times  a  day.  With  cocaine,  the  process  is 
almost  painless.  If  septic  decomposition  is  feared,  especially  if  the  urine 
was  alkaline  before  the  operation,  or  if  a  portion  of  the  growth  was  left  behind, 
or  if  the  bleeding  could  not  be  completely  stayed,  the  urethra  should  be 
opened  in  the  perinfeum,  and  the  bladder  drained  thoroughly.  The 
increased  risk  is  very  slight  in  comparison  with  the  comfort  and  security 
against  septic  absorption  that  it  ensures. 

Perinceal  Cystotomy 

Even  when  the  conditions  already  mentioned  are  favourable,  this  is  only 
suitable  for  tumours  in  the  immediate  neighbourhood  of  the  trigone,  and 
for  soft,  distinctly  pedunculated  growths  springing  from  other  parts.  The 
incisions  are  the  same  as  for  exploring  or  draining  the  bladder.  Everything 
must  be  done  by  the  sense  of  touch  ;  the  exact  position  and  direction  of  the 
neck  must  be  made  out  with  the  finger,  and  then  either  the  loop  of  a  snare 
passed  over  it,  or  a  pair  of  forceps  introduced  to  seize  it.  The  great  merit  of 
this  operation  consists  in  the  perfect  drainage  that  it  affords  afterwards,  but  it 
is  only  suitable  for  growths  that  can  be  scraped  away  at  once  with  the  finger- 
nail, or  those  that  are  so  placed  that  they  can  be  pinched  or  twisted  off  with 
forceps,  without  the  wall  of  the  bladder  running  any  risk. 

In  women,  tumours  of  the  bladder  may  be  removed  either  supra  puhes  or 
through  the  urethra.  The  steps  of  the  former  operation  are  the  same  as 
those  described  already  ;  the  pressure  of  the  rectal  bag  upon  the  urethra  is 
generally  sufficient  to  close  it,  so  that  a  sufficient  quantity  of  fluid  can  be 
injected.  In  the  latter  it  is  not  advisable  to  rely  merely  upon  dilatation ; 
incontinence  of  urine,  partial  more  often  than  complete,  has  been  known  to 
follow  exploration  of  the  bladder  with  the  finger  only  ;  and  the  repeated 
introduction  of  instruments,  and  their  manipulation  when  tightly  grasped, 
would  almost  certainly  end  in  this.  It  is  much  better  to  divide  the  outer 
two-thirds  of  the  urethra  in  the  middle  line  with  a  pair  of  scissors,  and 
stretch  the  internal  orifice.  After  the  operation  is  finished,  one  or  two 
sutures  may  be  used  to  bring  the  cut  surfaces  together  again.  Care  must 
be  taken  not  to  mistake  inversion  of  the  bladder  and  prolapse  through  the 
urethra  for  a  polypus. 

In  malignant  disease  of  the  bladder,  and  in  cases  of  simple  growths  that 
are  too  extensive  to  admit  of  removal,  much  may  be  done  to  reheve  the 
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patient's  sufferings.  If  cystitis  sets  in,  the  baldder  should  be  carefully  washed 
out  with  a  solution  of  corrosive  sublimate  every  day,  to  hold  the  decomposi- 
tion in  check ;  and  if  there  is  very  much  irritation,  a  solution  ccntaining 
half  a  grain  of  morphia  may  be  left  in  afterwards.  Morphia,  too,  may  be 
given  hypodermically,  but  a  careful  watch  must  be  kept  upon  the  condition 
of  the  kidneys.  If  the  strangury 
becomes  severe,  the  bladder  may  be 
drained  through  an  opening  in  the 
perineum.  In  most  cases  this  gives 
great  relief,  and  the  progress  of  the 
growth  is  less  rapid  for  a  time ;  but 
sometimes,  especially  when  it  is  situated 
near  the  neck  of  the  bladder,  the  wound 
becomes  infected  and  fungating  masses 
project.  It  has  been  proposed  to  divert 
the  ureters,  and  so  relieve  the  liladder 
of  its  function  altogether  ;  but  I  am  not 
aware  of  any  instance  in  which  tliis  has 
been  done  for  carcinoma,  and  patients 
suffering  from  this  are  rarely  in  a  fit 
condition  for  such  operations.  Finally, 
if  a  communication  forms  between  the 
bladder  and  the  rectum,  so  that  fteces 
pass  into  the  urine,  the  distress  is  so 
great,  especially  in  men,  and  the  risk 
of  nephritis  so  much  increased,  that 
colotomy  should  be  performed. 

Excision  of  a  portion  of  the  wall  of 
the  bladder  has  been  practised  in  a  few 
instances.  In  Sonnenburg's  case,  the 
upper  two-thirds  were  removed  with  the 
peritoneum  over  it,  the  wound  being- 
closed   by  means  of  sutures,   and   the        Fig.  43S.— Dilator  for  female  urellua. 

patient  lived  for  six  weeks.    In  Antal's, 

a  tumour  the  size  of  a  child's  fist,  with  that  part  of  the  bladder- wall  from 
which  it  sprang,  was  removed  by  a  suprapubic  incision,  the  peritoneum  being 
stripped  up  without  being  opened.  The  vesical  wound  was  closed,  the 
abdominal  one  drained,  and  the  patient  recovered,  and  was  able  to  hold  his 
water  for  three  or  four  hours. 
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CHAPTER  XXII 
DISEASES  OF  THE  PROSTATE 

Atkophy  of  the  Peostate 

This  has  been  described  both  in  old  age  and  in  young  adults  ;  probably  it 
is  rather  defective  development  at  puberty.  It  does  not  give  rise  to  any 
symptoms. 

Enlargement  of  the  Peostate 

The  prostate  is  liable  to  a  peculiar  form  of  enlargement  which  produces 
very  serious  effects  upon  the  other  urinary  organs.  It  is  rarely  met  with 
hi  men  under  fifty-five,  for  there  are  no  symptoms  until  the  size  is  very 
considerable  ;  but  it  begins  long  before  that,  and  I  have  known  it  well  marked 
as  early  as  forty-two.  Some  enlargement  is  present  in  about  one-third  of 
those  who  reach  middle  life,  but  it  is  only  in  a  small  proportion  of  these  that 
there  is  any  interference  with  the  working  of  the  bladder. 

Pathology. — The  nature  of  the  growth  is  not  always  the  same.  In 
some  cases  it  is  a  true  hypertrophy,  all  the  tissues  of  the  gland  enlarging 
equally,  and  the  normal  shape  is  retained ;  but  this  is  the  exception.  The 
fibrous  and  muscular  elements  generally  form  by  far  the  larger  portion  ;  the 
acini  may  dilate  and  become  cystic,  but  there  is  rarely  much  adenoid  growth. 
Not  unfrequently  tumours,  resembhng  the  fibromyomata  of  the  uterus, 
are  found  in  the  interior  ;  they  are  round  and  hard,  formed  of  concentric 
layers,  Ughter  in  colour  than  the  tissues  near  them,  and  surrounded  by  a 
kind  of  capsule,  so  that  they  can  often  be  shelled  out.  As  a  rule  they 
consist  mainly  of  fibrous  tissue,  with  some  unstriped  muscular  fibre  ;  occa- 
sionally acini  and  ducts  are  present  as  well,  and  in  a  few  instances  they 
deserve  the  name  of  adenoma.  They  may  be  single,  but  more  often  multiple  ; 
in  some  cases  they  are  as  large  as  a  walnut,  in  others  so  small  that  they 
can  scarcely  be  seen,  and  they  may  be  buried  in  the  substance  of  the  gland, 
or  project  on  the  exterior  as  distinct  nodules.  The  size  the  prostate  may 
attain  under  these  conditions  is  enormous,  and  the  shape  most  irregular. 
Sometimes  the  lateral  lobes  are  enlarged  equally,  or  one  is  in  great  excess  over 
the  other  ;  sometimes  the  median  grows  out  and  projects  under  the  mucous 
membrane  of  the  bladder,  until  it  hangs  over  the  orifice  like  a  valve  ;  in  other 
cases  again  the  enlargement  is  towards  the  rectum.  The  effect  on  the  pro- 
static lu-ethra  is  equally  variable  ;  it  may  be  merely  stretched  until  it  is  four 
inches  in  length,  or  it  may  be  so  tortuous  and  displaced  that  an  instrument 
can  hardly  pass  through  it.  In  a  few  very  rare  cases  it  has  been  held  open 
in  such  a  way  as  to  cause  true  incontinence,  the  urine  fiowing  away  from 
the  bladder  as  it  entered,  leaving  it  always  empty ;  much  more  often  the 
walls  are  firmly  pressed  together,  so  that  on  transverse  section  it  takes 
the  form  of  a  narrow  vertical  slit  lying  between  the  dense  and  solid  lateral 
lobes. 
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Fig.  430.— Enlargement  of  the  whole  prostate,  with  the  formation  of 
ante-  and  post-prostatic  pouclies. 
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Fig.  440. — Enlargement  of  median  lobe  of  prostate,  showmy-  its  vidve-like  action. 

normally  is  the  lowest  point  when  the  body  is  erect,  I)ecomes  displaced.  If 
the  elongation  is  uniform  it  is  simply  raised,  so  that  the  bladder  drops  as  it 
were  into  a  pouch  in  front  and  behind  (fig.  139).  More  frequently,  owing  to  the 


1240    DISEASES  AND  INJURIES  OF  SPECIAL  STRUCTURES 


greater  amount  of  the  growth  behind,  it  is  not  only  raised,  but  tilted  forwards 
so  that  it  faces  towards  the  pubes  (fig.  440),  and  instead  of  the  mucous  surface 
shelving  smoothly  down  to  the  urethra,  the  margins  of  the  orifice  are  raised 
up  into  irregular  lips  and  bosses.  The  anterior  pouch  is  never  very  large, 
unless  a  calculus  is  impacted  in  it ;  the  posterior,  on  the  other  hand,  owing 
to  the  comparative  thinness  of  the  muscular  coat  above  the  interuretral  bar, 
and  the  yielding  nature  of  the  tissues  outside,  may  be  expanded  by  the  forcing 
of  the  urine  down  into  it  until  it  projects  behind  the  prostate,  between  it  and 
the  rectum,  and  sometimes  even  reaches  the  perina3um. 

2.  The  fundus. — The  alteration  in  the  shape  of  the  neck  soon  produces 
changes  in  the  rest.  For  mechanical  reasons,  the  difficulty  of  emptying  the 
bladder  becomes  greater.  It  may  be  the  third  lobe  hanging  over  the  orifice 
like  a  valve  ;  or  the  increased  length  of  the  neck,  forcing  the  bladder  to  act  at 
a  disadvantage,  and  increasing  the  resistance.  If  the  obstruction  is  suddenly 
developed  the  muscular  coat  becomes  stretched  until  it  can  no  longer  contract, 
and  the  bladder  distended  until  it  may  reach  as  high  as  the  umbilicus.  If, 
on  the  other  hand,  it  is  slow  and  gradual,  and  if  the  neck  of  the  bladder 
becomes  irritable,  so  that  the  calls  to  micturition  are  more  frequent  than 
natural,  the  opposite  effect  is  produced  ;  the  muscular  coat,  under  the  com- 
bined effect  of  increased  work  and  increased  frequency,  becomes  hyper- 
trophied ;  the  capacity  diminishes,  the  walls  grow  thick  and  hard,  and  the 
bladder  can  neither  collapse  nor  expand  as  it  ought. 

So  long  as  the  whole  bladder  is  equally  affected  and  there  is  no  inflam- 
mation, the  effect  is  similar  to  that  produced  by  any  other  obstructing 
cause :  the  ureters  and  the  pelvis  of  the  kidney  become  dilated,  the  renal 
substance  is  absorbed,  the  interstitial  connective  tissue  increases,  the 
muscular  coat  of  the  bladder  becomes  fasciculated  ;  and,  in  advanced  cases, 
hernial  protrusions  of  the  mucous  membrane  make  their  way  between  the 
bands  and  enlarge  into  sacculi. 

The  effect,  however,  is  very  seldom  uniform  like  this.  Partly  owing  to 
the  natural  weakness  of  the  posterior  wall,  partly  to  the  direction  of  the 
pressure  when  the  bladder  contracts,  the  urine  is  driven  down  into  the  space 
behind  the  prostate,  the  tissues  stretch  more  and  more,  and  the  post-prostatic 
pouch  grows  until  it  becomes  a  receptacle  for  urine,  which  is  known  as 
'  residual,'  because  it  cannot  be  expelled  by  the  bladder. 

Unhappily  this  is  not  all.  There  is  no  reason  in  all  this  why  inflamma- 
tion should  break  out,  and  it  may  be  years  before  it  does,  or  perhaps  it  never 
may  ;  but  there  is  everything  to  favour  it  if  it  does.  It  may  be  due  to  an 
irritating  condition  of  the  urine  such  as  is  common  in  gout ;  or  to  some 
local  cause  (by  far  the  most  frequent  is  the  passage  of  a  catheter)  ;  if  it  once 
breaks  out  all  the  symptoms  are  intensely  aggravated,  the  bladder  becomes 
irritable,  micturition  is  more  frequent,  the  lining  membrane  is  swollen  and 
congested  and  pours  out  an  abundance  of  mucus  which  collects  behind  the 
prostate  ;  the  walls  grow  thicker  still,  and  the  irritation  spreads  up  the 
ureters,  so  that  catarrhal  pyelitis  and  interstitial  nephritis  soon  follow. 

If,  in  such  a  condition  as  this,  decomposition  of  urea  takes  place,  and  the 
urine  becomes  ammoniacal,  the  effect  is  infinitely  more  severe.  The  patient 
is  already  broken  down  by  suffering  and  want  of  rest ;  the  tissues  are  badly 
nourished ;  the  bladder  is  fasciculated,  perhaps  sacculated  as  well ;  the 
mucous  membrane  is  in  a  state  of  chronic  inflammation  ;  the  pelvis  of  the 
kidney  is  enlarged ;  its  secreting  power  is  diminished  ;  a  certain  amount  of 
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urine,  loaded  with  mucus,  is  constantly  retained  in  the  post-prostatic  pouch, 
and  though  some  of  this  may  be  changed  when  the  bladder  becomes  full,  the 
urine  in  the  sacculi  (if  there  are  any)  is  not ;  if,  in  such  a  condition  as  this, 
decomposition  of  urea  once  sets  in,  every  drop  of  urine  as  it  falls  from  the 
ureters  becomes  changed  at  once,  and  the  bladder  in  its  already  diseased 
state  is  filled  with  a  most  intense  irritant  which  it  cannot  expel.  The 
result  is  not  difficult  to  imagine :  phosphatic  concretions  form  in  all  the 
depressions  ;  the  walls  are  covered  with  decomposing  mucus  mixed  with 
salts  of  lime  ;  the  surface  is  eaten  out  by  ulceration  ;  the  pus  spreads  in  the 
submucous  tissue,  extending  between  the  fasciculi  of  the  muscular  coat ;  the 
membrane  that  lines  the  ureters  and  pelvis  of  the  kidneys  is  almost  destroyed, 
and  all  the  renal  substance  that  the  absorption  and  interstitial  nephritis 
have  left,  is  riddled  with  abscesses. 

Etiology. — The  cause  of  the  hypertrophy  is  unknown,  though  it  may  be 
compared  with  the  formation  of  fibroid  tumours  in  the  uterus.  The  muscular 
system  of  the  prostate  is  a  continuation  of  that  of  the  bladder,  but  the  gland 
itself  is  connected  with  the  sexual  rather  than  the  urinary  organs.  It 
scarcely  exists  in  infancy  and  does  not  attain  any  size  until  puberty  ;  in 
adult  life  its  muscular  coat  forms  as  it  were  a  funnel-shaped  prolongation 
of  the  neck  of  the  bladder  ;  a  line  of  separation  can  be  seen  on  section,  but 
there  is  nothing  on  the  mucous  surface  to  point  to  it.  For  some  reason, 
possibly  connected  with  the  condition  of  the  sexual  organs,  it  begins  to  enlarge 
as  they  begin  to  wane,  and  the  larger  and  more  complex  it  becomes  the 
more  it  acquires  the  appearance  of  a  distinct  and  independent  structure. 

Harrison  considers  the  prostate  essentially  muscle,  and  holds  that  the  pre- 
sence of  residual  urine  precedes,  and  is  indirectly  the  cause  of,  the  hyper- 
trophy. For  various  reasons,  in  old  age  the  floor  of  the  bladder  has  a  tendency 
to  sink,  so  that  there  is  difficulty  in  emptying  it ;  the  continued  effort  causes 
the  prostate  and  the  muscular  band  that  passes  between  the  ureters  to 
increase  until  they  coalesce  and  form  a  sufficiently  powerful  floor.  The 
irregularities  of  growth,  and  the  hypertrophy  of  the  non-muscular  tissues, 
are  secondary  to  this.  The  effect,  if  this  is  the  case,  is  most  unfortunate, 
for  the  hypertrophy,  which  is  intended  to  procure  the  expulsion  of  the 
residual  urine,  makes  matters  tenfold  worse  by  the  changes  it  induces  in  the 
shape  of  the  neck. 

With  more  probability  it  has  been  argued  that  the  enlargement  is  the 
result  of  persistent  congestion.  It  is  well  known  that  old  men  with  enlarged 
prostates  are  subject  to  the  most  extraordinary  libidinous  desires,  and  it  is 
usual  to  assign  this  as  the  cause.  That  they  are  connected  is  almost 
certain,  but  it  is  not  impossible  that  the  cause  has  been  mistaken  for  the 
eflect,  and  that  the  latent  erotic  desires  are  manifested  because  at  that  time 
of  life  the  control  that  was  formerly  exercised  over  them  has  become  feeble. 
Chronic  congestion  is  certainly  present  in  enlargement  of  the  prostate  in  a 
degree  that  would  not  be  suspected  from  post-mortem  examination  ;  and 
though  this  disease  is  met  with  in  all  classes,  it  is  of  some  significance  that 
it  occurs  most  frequently  in  those  who  are  of  -full  or  gouty  habit,  especially 
if  they  are  compelled  to  lead  sedentary  lives. 

The  relation  between  atony  of  the  bladder  and  enlargement  of  the  pro- 
state is  another  question.  Harrison,  as  already  mentioned,  regards  the 
former  as  the  origin  of  the  latter  ;  the  primary  cause  is  the  inability  of  the 
bladder  to  empty  itself.    Others  consider  that  the  two  occur  together  as  a 
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result  of  senile  degeneration  ;  while  others  again  believe  the  atony  to  be 
entirely  the  consequence  of  the  obstruction,  compensative  hypertrophy  failing 
from  age.  Whatever  the  primary  cause  may  be,  there  is  no  doubt  that, 
so  far  as  the  later  stages  are  concerned,  the  last-mentioned  view  is  the 
correct  one. 

Symptoms. — The  symptoms  directly  due  to  the  enlargement  are  so 
indefinite  and  gradual  that  in  most  cases  the  disease  is  already  advanced 
before  the  patient  thinks  of  applying  for  relief.  Exceptionally,  retention 
occurs  at  an  early  period. 

Frequency  of  micturition  is  one  of  the  first  symptoms  ;  different  positions 
of  the  body,  various  kinds  of  movement,  especially  rising  from  the  recumbent 
position,  excite  a  desire  to  micturate  at  once,  and  the  call  must  be  obeyed. 
In  the  daytime  it  may  not  be  severe,  or  perhaps  is  not  much  noticed ;  but, 
especially  if  much  fluid  is  taken  late  in  the  evening,  the  patient  has  to  get  out 
of  bed  several  times  towards  morning,  or  while  dressing  finds  that  he  is  con- 
stantly desiring  to  pass  water.  In  other  words,  the  muscular  coat  is  begin- 
ning to  fail,  and  though  it  may  still  be  capable  of  emptying  a  bladder 
thoroughly  when  not  too  full,  it  cannot  deal  effectually  with  an  accumula- 
tion ;  a  certain  amount  only  is  expelled  before  it  is  tired  out,  then  it  must 
rest  for  a  time ;  and  the  difficulty  becomes  greater  every  day,  until  at  length 
a  small  but  constantly  increasing  amount  is  left  permanently  as  residual  urine. 

For  the  same  reason  the  stream  fails  in  strength  ;  it  is  slow  in  coming 
and  has  no  force — the  urine  flows  away  rather  than  is  driven  out ;  there 
is  hesitation  at  the  commencement,  and  the  last  few  drops  fall  without 
control. 

Slight  hfemorrhage  is  not  infrequent,  especially  when  the  call  is  urgent ;, 
occasionally  it  is  rather  profuse  ;  obscure  aches  and  pains  are  often  felt  in 
the  loins  or  down  the  thighs ;  erections  of  the  penis  and  sexual  irritation  may 
occur  and  be  very  annoying.  The  rectum  becomes  afl'ected  by  the  constant 
straining  ;  prolapse  or  haemorrhoids  may  follow  ;  there  is  a  teasing  sense  of 
fulness  about  the  anus,  and  in  advanced  cases  defaecation  is  very  liable  tO' 
take  place  simultaneously  with  micturition. 

Retention  may  occur  at  any  time.  It  may  be  complete,  no  drop  escaping 
from  the  urethra  ;  either  the  median  lobe  suddenly  blocks  the  orifice  like  a 
valve,  or  the  congestion  becomes  so  great  that  the  obstruction  is  too  miich 
for  the  weakened  muscle.  More  often  it  is  gradual ;  the  residual  urine  in- 
creases, the  strength  of  the  bladder  diminishes,  and  at  length  it  becomes  so 
full  that  it  can  contain  no  more — the  urine  flows  out  from  it  drop  by  drop  as 
it  enters  from  the  ureters.  This  is  overfloto,  and  must  be  clearly  distinguished 
from  incontinence,  in  which  the  bladder  is  empty. 

The  other  symptoms  depend  not  so  much  upon  the  enlargement  as  upon 
its  complications — cystitis  and  pyelonephritis.  Even  when  the  inflammation 
is  slight  the  irritability  of  the  bladder  is  most  distressing  ;  micturition  is  no 
sooner  ended  than  the  burning  begins  again  ;  rest  at  night  is  impossible ; 
the  pain  never  ceases  ;  the  appetite  is  lost ;  the  bowels  are  disordered  ;  the 
health  is  broken  down  completely  by  the  ceaseless  suffering,  and  the  patient 
becomes  worn  out  and  emaciated.  But  when  the  urine  becomes  ammoniacal 
and  suppurative  pyelonephritis  is  added  to  the  rest,  the  results  are  infinitely 
more  severe.  The  urine  is  most  oflensive,  it  is  loaded  with  albumin  and 
throws  down  a  gelatinous  deposit  of  pus  mixed  with  blood  and  phosphates  ; 
the  specific  gravity  is  lowered,  the  quantity  fails,  suppression  sets  in  more  or 
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less,  and  partly  from  this,  partly  from  the  constant  suffering  and  the  septic 
absorption  from  the  ulcerated  mucous  membrane  of  the  bladder,  the  consti- 
tution becomes  utterly  broken  down.  The  temperature  may  not  rise,  some- 
times it  is  even  subnormal,  but  the  tongue  becomes  dry  and  brown ;  the 
pulse  small  and  quick ;  low  muttering  delirium  sets  in  ;  the  restlessness  is 
extreme,  the  patient  wants  incessantly  to  get  out  of  bed,  the  strength  fails 
completely,  and  exhaustion  or  uraemia  and  coma  speedily  follow. 

Diagnosis. — Enlargement  of  the  prostate  can  only  be  proved  by  an 
examination  of  the  urethra  or  rectum,  or,  better,  the  two  together.  If  the 
rectum  only  is  examined,  the  patient  may  either  stand  with  the  feet  slightly 
separated  and  stoop  forwards  over  the  end  of  a  sofa,  or,  more  comfortably,  lie 
on  his  side  close  to  the  edge  of  a  firm  couch  with  the  knees  drawn  well  up. 
The  central  portion  of  a  healthy  prostate  is  soft  and  yielding,  the  sides  are 
more  firm,  but  shade  off  gradually  into  the  tissues  around  ;  when  it  is  en- 
larged it  feels  dense  and  resistant,  or  the  consistence  is  uneven,  and  the  out- 
line more  sharply  marked  and  irregular.  In  extreme  cases  a  shapeless  mass 
projects  into  the  rectum,  extending  far  beyond  the  reach  of  the  finger,  both 
above  and  on  either  side. 

The  degree  of  obstruction  can  only  be  ascertained  by  passing  a  catheter  ; 
if  the  growth  extends  towards  the  rectum,  the  power  of  the  bladder  may  not 
be  much  impaired  ;  on  the  other  hand,  a  very  slight  enlargement  of  the 
middle  lobe  may  cause  complete  retention.  A  sound  may  be  used,  but  as 
instruments  are  always  an  evil,  it  is  better  to  take  a  catheter,  and  to  direct 
the  patient  to  empty  the  bladder  hrst,  so  that  not  only  the  shape  of  the  gland 
but  the  amount  of  the  residual  urine  may  be  ascertained.  The  length  of  the 
enlargement  may  be  judged  by  the  distance  the  catheter  passes  before  enter- 
ing the  bladder  ;  the  height  to  which  the  middle  lobe  rises  by  the  depth  to 
which  the  handle  of  the  instrument  must  be  depressed  between  the  patient's 
legs.  The  most  accurate  information  is  obtained  by  carrying  out  the  rectal 
and  urethral  examination  together ;  the  distance  between  the  catheter  and 
the  finger  can  be  estimated  then,  a.nd  the  presence  of  irregular  nodules  or 
imeven  enlargement  of  one  lobe  better  made  out. 

Enlargement  due  to  inflammation  is  distinguished  by  the  pain  and  the 
sensation  of  heat  in  the  rectum,  but  it  must  not  be  forgotten  that  a  certain 
amount  of  chronic  inflammation  is  not  uncommon  in  enlargement  of  the  pro- 
state, even  when  instruments  have  not  been  used.  How  far  the  increase  is  due 
to  passive  congestion  is  much  more  difficult ;  but  if  the  mucous  membrane 
bleeds  very  readily  when  a  large  instrument  is  passed,  and  the  ha?morrlioidal 
veins  are  much  enlarged,  it  is  probable  that  some  at  least  is  caused  by  this. 
In  mahgnant  disease  of  the  prostate  the  growth  is  more  rapid  and  the  pain 
more  intense,  radiating  from  the  perinfeum  down  the  thighs.  Generally,  too, 
it  is  softer,  and  profuse  hsematuria,  towards  the  end  of  micturition,  is  the  rule. 

It  is  not  sufficient,  however,  to  make  out  that  the  prostate  is  enlarged,  or 
even  that  the  median  lobe  has  grown  out  and  obstructs  the  flow  ;  the  con- 
dition of  the  bladder  must  be  ascertained  as  well,  how  far  it  is  already  in  a 
state  of  atony,  and  what  amount  of  residual  urine  is  left.  This  can  only  be 
done  by  passing  a  catheter  ;  but  as  this  is  a  proceeding  which  is  sometimes 
followed  by  very  serious  consequences,  especiahy  when  done  for  the  first  time, 
or  when  there  is  residual  urine,  certain  precautious  should  always  be  adopted. 
The  patient  should  be  directed  to  lie  down  and  keep  warm  and  quiet  for  the 
rest  of  the  day  ;  it  is  best  for  him  to  remain  in  bed,  but  at  any  rate  he  should 
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not  go  out  or  expose  himself  to  cold.  Before  the  catheter  is  passed  the 
bladder  should  be  emptied  as  thoroughly  as  possible  ;  the  object  is  to  find 
out  the  quantity  that  cannot  be  expelled  ;  not  unfrequently  this  must  be  done 
on  more  than  one  occasion  before  the  amount  can  be  definitely  fixed,  as  from 
nervousness  or  other  causes  it  often  happens  that  the  bladder  does  not  act  so 
Avell  as  usual.  The  best  instrument  is  a  soft  rubber  catheter  of  moderate 
size ;  or,  if  this  will  not  find  its  way  in,  a  black  one  with  the  point  well  bent 
up  (coude),  or  a  gum-elastic  fitted  with  a  stylet,  so  that  if  its  progress  is 
stopped  abruptly  the  end  may  be  tilted  up.  If  a  large  amount  of  residual 
urine  has  been  drawn  off  (more  than  five  or  six  ounces)  a  smaller  quantity 
of  a  warm  antiseptic  solution  should  be  introduced  and  left ;  the  bladder 
cannot  readily  accustom  itself  to  such  altered  conditions,  and  must  be  gradu- 
ally educated,  the  quantity  being  reduced  every  second  or  third  day.  In  all 
such  cases  the  patient  should  be  cautioned  that  there  is  almost  certain  to  be 
some  slight  fever  after  the  operation,  and  that  rest  in  bed  until  the  tempera- 
ture is  normal  and  the  bladder  has  grown  accustomed  to  its  new  condition  is 
absolutely  essential. 

Treatment. — 1.  Palliative,  (a)  General. — The  treatment  of  enlarge- 
ment of  the  prostate  depends  upon  the  condition  of  the  bladder.  If  the 
patient's  rest  is  not  seriously  disturbed  at  night,  and  if  there  is  only  a  small 
amount  of  residual  urine,  every  effort  must  be  made  to  maintain  the  strength 
of  the  muscular  coat  and  prevent  it  being  strained.  The  bowels  must  be 
opened  regularly  ;  micturition  performed  at  stated  times  ;  a  regular  amount  of 
fluid  taken,  anything  late  at  night  especially  being  avoided  ;  and  wines  and 
spirits  consumed  very  sparingly.  The  clothing  should  be  warm,  so  that  there 
is  no  sudden  chill  or  congestion  of  internal  organs  ;  and,  especially  if  there  is 
any  tendency  to  gout,  the  diet  should  be  light  and  without  much  meat,  so 
that  the  urine  may  be  as  little  irritating  as  possible. 

(b)  Catheters.  —If,  however,  as  generally  happens,  the  atony  of  the  mus- 
cular coat  is  already  advanced,  and  if  two  or  three  ounces  of  residual  urine 
are  found  in  the  bladder  on  more  than  one  occasion,  showing  that  it  is 
habitual,  means  must  be  taken  to  remove  it  thoroughly,  at  least  once  in  the 
twenty-four  hours.  It  is  true  that  the  passage  of  a  catheter,  under  these 
conditions,  is  liable  to  cause  urinary  fever,  even  when  every  precaution  is 
adopted ;  and  that,  if  no  other  treatment  than  that  already  described  is 
employed,  the  patient  may  go  on  for  some  years,  though  with  great  incon- 
venience ;  but,  all  that  time,  the  amount  of  residual  urine  is  increasing,  the 
muscular  coat  of  the  bladder  is  becoming  weaker,  its  recuperative  power 
more  feeble,  and  the  kidneys  more  and  more  diseased ;  so  that,  when  at 
length,  after  years  of  suffering  and  apprehension,  the  catheter  becomes  abso- 
lutely necessary,  urinary  fever  of  the  worst  sort  is  almost  certain  to  follow. 
There  is  abundance  of  evidence  to  show  that  the  ill  results  which  are  occa- 
sionally met  with  after  catheterism  in  cases  of  enlarged  prostate  not  com- 
plicated by  cystitis,  are  proportionate  in  their  severity  to  the  amount  of 
residual  urine,  and  postponing  the  commencement  of  catheter-life  until  it 
cannot  be  avoided  merely  means  running  a  far  greater  risk  of  urinary  fever, 
without  having,  in  the  meantime,  increased  in  any  way  the  patient's 
comfort. 

The  instrument  should  be  the  softest  and  most  flexible  that  can  be 
introduced;  and  the  greatest  care  must  be  taken  that  it  is  thoroughly 
cleansed  inside  as  well  as  out,  before  as  well  as  after  using.    It  is  not  a  bad 
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plan  to  keep  it  in  a  solution  of  carbolic,  frequently  changed,  though  the 
catheter  itself  soon  becomes  spoiled.  The  best  time  for  beginning  is  when 
the  patient  is  warm  in  bed,  and,  if  he  is  not  already  accustomed  to  the  use  of 
instruments,  he  should  be  recommended  to  keep  in  bed  for  a  couple  of  days, 
and  to  remain  in  his  room  for  a  week,  even  if  all  goes  well.  A  week  is  none 
too  long  to  give  up  altogether  in  such  a  case.  The  bowels  should  be  kept 
open  ;  a  warm  hip-bath  taken  every  night  ;  and,  if  the  kidneys  are  sound, 
and  the  urine  of  fair  specific  gravity,  a  small  dose  of  opium  may  be  given 
an  hour  or  two  before  the  catheter  is  passed.  The  temperature  should  be 
watched,  and,  if  there  is  the  least  shivering,  a  full  dose  of  quinine  given  in  a 
cupful  of  hot  tea.  Unfortunately,  the  form  of  urethral  fever  that  occurs  in 
these  cases  is  not  that  characterised  by  a  single  severe  rigor,  with  temporary 
renal  congestion,  and  Avhich,  though  exceedingly  alarming,  is  rarely  followed 
by  serious  results.  Much  more  frequently  the  fever  is  continued  and  com- 
mences insidiously,  the  temperature  not  rising  for  some  hours,  and  then 
rarely  reaching  102°  or  103°  F.  When  this  occurs  the  most  prominent 
feature  is  the  prostration  ;  the  pulse  becomes  quick  and  small ;  the  tongue 
brown  and  furred,  and  the  eyes  sunken  ;  there  is  constant  delirium,  especially 
at  night ;  the  patient  is  incessantly  trying  to  get  out  of  bed ;  the  quantity 
of  urine  is  deficient ;  its  specific  gravity  is  below  normal  and  it  always  con- 
tains mucus  and  generally  albumin.  Symptoms  of  this  kind  seldom  occur 
unless  the  kidneys  are  already  in  a  state  of  advanced  interstitial  nephritis — 
the  secreting  power  is  already  diminished  ;  the  additional  irritation  setting 
up  congestion,  leads  to  partial  suppression  ;  typhoid  symptoms  follow,  and, 
unless  there  is  a  rapid  change,  ura?mia  and  coma  are  inevitable. 

As  soon  as  the  bladder  has  become  accustomed  to  the  sensation  of  being 
emptied,  and  the  urethra  to  the  passage  of  a  catheter,  the  patient  may  be  taught 
to  pass  one  for  himself.  The  best  time  is  the  last  thing  at  night,  before 
retiring  to  rest,  so  that  some  hours'  sound  sleep  may  be  secured  ;  but,  if  the 
amount  of  residual  urine  is  constantly  above  three  ounces,  the  instrument 
should  be  passed  night  and  morning ;  and,  if  between  three  and  six,  three 
times  a  day.  It  is  better  to  do  it  too  often  than  too  seldom  ;  if  distension  is 
avoided,  the  muscular  coat  may  regain  some  of  its  power,  and  though  the 
residual  urine  never  disappears  altogether,  it  diminishes  considerably  in 
quantity.  One  single  instance  of  over-distension,  however,  is  sufticient  to 
undo  all  the  good.  When  once  the  commencement  of  catheter-life  has  been 
passed,  there  is  no  reason  why,  if  only  reasonable  precautions  are  taken,  es- 
pecially against  the  occurrence  of  cystitis,  the  patient  should  not  resume 
active  habits  of  life  again. 

When  there  is  cystitis,  more  active  measures  are  required.  It  may  be 
due  to  the  catheter,  or  to  an  irritating  condition  of  the  urine,  or  possibly  to 
the  obstruction  caused  by  the  projecting  masses  of  the  prostate  ;  whatever 
the  cause,  if  left  to  itself,  it  can  only  grow  worse  and  spread  to  the  ureters 
and  kidneys.  The  bladder  is  unable  to  empty  itself,  the  irritabihty  of  the 
mucous  membrane  is  so  intense  that  the  contraction  never  ceases ;  the 
muscular  coat  becomes  hypertrophied  ;  the  alkaline  mucus  collects  in  the 
post-prostatic  pouch,  from  which  it  cannot  be  evacuated  ;  the  urine  becomes 
peculiarly  offensive  ;  at  length  annnoniacal  decomposition  sets  in,  and  the 
inflammation,  which  at  first  was  simply  catarrhal,  runs  on  rapidly  to 
ulceration  and  sloughing. 

As  soon  as  it  begins  the  bladder  must  be  thoroughly  wasiied  out,  so  that 
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the  post-prostatic  pouch  may  be  completely  cleared.  If  there  is  a  profuse 
secretion  of  mucus  (catarrh),  hot  salt  and  water  (a  teaspoonful  to  the  pint) 
may  be  used  first,  and  then  a  mild  astringent,  acetate  of  lead  (gr.  j  ad  ^j), 
nitrate  of  silver,  or  better,  bichloride  of  mercury  (gr.  ^  ad  on  account  of  its 
powerful  antiseptic  qualities.  Permanganate  of  potash,  borax  with  glycerine, 
quinine,  tannin,  and  many  other  substances  have  also  been  used.  If  there 
is  much  phosphatic  deposit,  dilute  nitric  (nij  or  uiij  ad  or  phosphoric 
(m.iij  to  miv  ad  §j)  acid  is  of  service.  Meantime  the  patient  should  be 
kept  warm,  if  possible  in  bed,  on  light  or  even  milk  diet ;  baths  should  be 
given  every  night,  the  bowels  kept  well  open,  and  the  state  of  the  urine 
carefully  watched.  Stimulants  do  no  good,  but  sometimes  they  must  be 
given.  If  the  irritability  is  very  great,  morphia  suppositories  may  be  tried, 
or  a  few  drops  of  tincture  of  opium  injected  into  the  bladder  after  it  has  been 
washed  out.  Quinine  appears  of  service  when  given  internally,  possibly 
because  some  of  it  is  excreted  in  the  urine  ;  and,  if  it  does  not  upset  the 
patient,  benzoate  of  ammonia  helps  to  keep  the  urine  acid  ;  but  the  cause 
and  the  treatment  are  both  mainly  local. 

(c)  Drainage. — Patients  with  enlargement  of  the  prostate  have  been 
known  to  live  for  thirty  years  in  comparative  comfort,  using  a  catheter  two  or 
three  times  a  day  ;  but  not  unfrequently,  as  age  advances,  the  bladder  becomes 
more  irritable,  and  the  necessity  for  passing  an  instrument  more  frequent, 
until  at  length  it  has  to  be  done  every  hour,  night  and  day,  rendering  exist- 
ence a  burden.  The  prostate  is  swollen  and  tender ;  sometimes  there  is 
ulceration  at  the  neck  of  the  bladder,  causing  extreme  tenesmus  ;  or  there 
are  pouches  which  cannot  be  drained  and  which  are  constantly  infecting  the 
rest  of  the  urine ;  or  the  bladder  has  become  so  rigid  and  contracted  that  it 
can  only  retain  a  few  ounces ;  and  sometimes  there  are  calculi.  At  length 
the  suffering  becomes  extreme  ;  day  and  night  there  is  most  agonising  pain  ; 
the  catheter  is  wanted  every  minute,  and  every  time  it  is  passed  only  makes 
the  condition  worse. 

Temporary  relief  in  these  cases  may  always  be  obtained  by  draining  the 
bladder.  This  is  easily  done  by  the  operation  known  as  '  la  boutonniere.' 
The  patient  is  anaesthetised,  placed  in  the  lithotomy  position,  and  a  grooved 
staff  passed  into  the  bladder.  The  left  forefinger  is  placed  in  the  rectum  to 
fix  the  apex  of  the  prostate,  and  an  incision  three-quarters  of  an  inch  in 
length  made  exactly  in  the  middle  line  of  the  perinssum,  an  inch  in  front 
of  the  anus.  This  is  deepened  until  the  membranous  portion  of  the  urethra 
is  opened  behind  the  bulb.  A  director  is  then  passed  along  the  staff  into 
the  bladder,  the  staff  withdrawn  and  the  forefinger  of  the  right  hand  gently 
pressed  through  the  prostatic  urethra,  dilating  it  as  it  goes.  If  no  calculus 
is  found,  and  there  is  nothing  about  the  shape  of  the  prostate  or  in  the  cavity 
of  the  bladder  to  account  for  the  persistence  of  the  symptoms,  a  large  rubber 
tube  is  passed  through  the  perinasal  wound  into  the  bladder,  and  connected 
with  a  receptacle  under  the  bed,  so  that  every  drop  of  urine  flows  out  at 
once.  The  effect  of  this  is  most  striking  :  the  need  for  the  catheter  ceases 
entirely,  the  night's  rest  is  uninterrupted,  the  pain  disappears,  and  the 
patient  can  sit  up  comfortably  in  bed.  The  mucous  membrane,  being  no 
longer  in  constant  contact  with  foul  decomposing  urine,  begins  to  throw  off 
its  coating  of  mucus  and  phosphates,  the  ulcers  heal,  the  absorption  of 
septic  material  from  the  bladder  ceases,  the  reaction  of  the  urine  becomes 
acid  again,  the  blood  disappears,  and  the  deposit  begins  to  diminish.  As 
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soon  as  the  condition  of  the  bladder  is  thoroughly  restored,  the  tube  may  be 
withdrawn  and  the  opening  allowed  to  close. 

Harrison  adopts  a  simpler  process.  A  straight  trocar  and  cai  nula  is 
introduced  in  the  middle  line  of  the  perinteum  an  inch  in  front  of  the  anus 
and  pushed  through  the  substance  of  the  prostate  until  the  bladder  is  tapped ; 
then  the  trocar  is  Avithdrawn,  a  self-retaining  catheter  introduced  in  its 
place,  and  the  cannula  removed.  As  soon  as  the  urine  begins  to  improve, 
the  patient  is  allowed  to  get  up  and  move  about ;  and,  if  it  is  thought 
desirable,  the  apparatus  may  be  permanently  retained,  the  catheter  being 
connected  by  means  of  a  rubber  tube  with  a  urinal  strapped  on  to  the  leg. 
The  amount  of  leakage  by  the  side  is  very  slight.  In  most  cases,  after  a  few 
weeks  the  urine  begins  to  come  through  the  urethra  again ;  and  this  may 
be  taken  as  a  signal  that  the  drain  is  no  longer  needed.  Harrison  has  noted 
the  curious  fact  that  in  several  of  these  cases  the  prostate  has  shrmik  to  such 
an  extent  after  the  operation  that  the  enlargement  can  hardly  be  detected 
through  the  rectum,  and  the  patient  experiences  little  or  no  difficulty  with 
his  urine  afterwards. 

In  extreme  cases,  in  which,  owing  to  the  enormous  size  of  the  prostate  or 
to  other  special  complications,  a  permanent  opening  affords  a  better  chance 
of  relief,  suprapubic  puncture  may  be'  performed ;  or  the  bladder  may  be 
deliberately  opened  in  the  same  region  and  cleared  of  all  adhering  mucus 
and  phosphates,  a  properly  arranged  tube  and  urinal  being  worn  afterwards, 
as  in  cases  of  impermeable  stricture. 

Other  complications  that  occur  in  the  course  of  enlargement  of  the 
prostate  may  require  special  treatment.  Retention  of  urine  must  be  relieved 
by  catheter  as  soon  as  possible.  The  muscular  coat  is  already  in  a  state  of 
pa,rtial  atony,  and  a  slight  degree  of  over-distension  is  sufficient  to  increase 
it  until  the  power  of  contraction  is  permanently  lost.  If  a  catheter  cannot 
be  passed,  hot  baths  and  similar  remedies  are  useless  ;  an  opening  must  be 
made  in  the  bladder  at  once,  but  the  necessity  for  this  is  very  rare. 

Haemorrhage  is  seldom  serious  ;  sometimes  it  appears  to  give  relief, 
especially  the  slight  amount  which  in  some  patients  is  so  constant  as  almost 
to  deserve  to  be  called  periodic.  When  it  follows  the  use  of  a  catheter  it 
may  either  be  due  to  rupture  of  the  engorged  veins,  or  to  the  effect  of  sud- 
denly relieving  the  pressure  upon  the  wall  of  the  bladder.  In  either  case 
the  blood  and  the  urine  are  intimately  mixed,  and  though  the  colour  may 
be  bright  red  just  at  first,  it  soon  becomes  smoky  and  brown.  The  patient 
should  be  kept  quiet  in  bed,  and  the  urine  drawn  off  as  occasion  requires 
with  a  soft  catheter ;  special  treatment  is  seldom  needed.  If  it  persists,  the 
bladder  may  be  washed  out  with  an  iced  iufusion  of  matico  or  tincture  of 
hamameUs,  and  opium  with  gallic  and  sulphuric  acids  given  internally. 
Clots,  as  a  rule,  disintegrate  of  themselves,  but  they  may  require  an 
evacuator. 

If  there  is  extreme  pain  at  the  neck  of  the  bladder  when  the  catheter 
touches  a  certain  spot,  and  ulceration  or  fissure  can  be  diagnosed  by  the 
endoscope,  a  solution  of  nitrate  of  silver  (gr.-y  ad  ~j)  may  be  brushed  over 
it  with  a  properly  arranged  injector.  Sacculi  in  the  walls  should  be 
drained  and  washed  out  like  the  rest  of  the  bladder,  but  the  openings  are 
so  small  that  it  is  seldom  possible  to  find  them  without  the  aid  of  a  cysto- 
scope.  The  ordinary  method  of  washing  out  the  bladder  merely  tends  to 
make  them  larger,  as  it  fills  them  under  pressure  with  fluid  which  they 
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cannot  expel  again.  On  the  other  hand,  there  are  several  cases  on  record 
in  which  regular  drainage  has  led,  if  not  to  their  disappearance,  at  least  to 
their  causing  no  further  trouble.  They  may  sometimes  be  suspected  from  the 
peculiar  character  of  the  urine,  or  from  tlie  way  in  which  a  catheter,  after 
passing  the  normal  distance  and  drawing  off  one  kind  of  urine,  suddenly 
slips  in  farther  and  draws  off  something  different. 

Phosphatic  calculi  are  not  at  all  uncommon,  but  fortunately  they  are  so 
soft  that  they  can  be  crushed  and  washed  out  without  prolonged  instru- 
mentation. It  is  always  advisable,  however,  not  to  allow  them  to  attain 
too  large  a  size.  Recurrrence  is  very  common,  as  the  same  conditions 
persist. 

2.  Operative  treatment. — In  performing  lateral  lithotomy  portions  of  the 
prostate  have  often  been  removed  without  ill  consequence  of  any  kind. 
Some  of  these  were  pedunculated  masses  projecting  into  the  urethra  or  the 
bladder,  so  that  they  were  caught  (occasionally  by  accident)  in  the  blades  of 
the  forceps ;  others  were  growths  in  the  substance  of  the  gland  itself,  which 
shelled  out  froin  the  pressure  of  the  finger  as  soon  as  the  tissues  aroimd  them 
were  incised.  Moreover,  the  gland  has  been  repeatedly  punctured  from  the 
periniBum,  and,  by  means  of  catheters,  through  the  urethra.  Occasionally 
there  has  been  hsemorrhage,  and  suppuration  and  sloughing  have  been 
known  to  follow,  though  rarely  ;  as  a  rule  the  wound  heals  without  difficulty, 
sometimes  relieving  the  condition  of  the  bladder  by  making  a  direct  channel 
to  the  pouch  behind.  In  a  few  instances  it  has  been  noticed  that  after  these 
partial  operations  the  prostate  has  undergone  a  kind  of  subinvolution,  and 
diminished  to  an  extent  that  cannot  be  accounted  for  even  when  allowance 
is  made  for  the  cessation  of  the  congestion  and  for  cicatrisation.  Whether 
in  this  there  is  a  further  analogy  to  the  iibromyomata  of  the  uterus  remains 
to  be  proved.  Unfortunately  it  does  not  happen  with  sufficient  frequency  to 
enable  any  reliance  to  be  placed  upon  it. 

In  some  of  the  cases  in  which  the  residual  urine  has  been  drained  in  this 
way,  even  when  the  amount  was  large,  the  bladder  has  recovered  its  tone, 
the  irritability  has  subsided,  and  catheters  have  been  dispensed  with.  The 
question  therefore  arises  whether  it  is  not  possible,  without  running  too 
much  risk,  to  produce  the  same  result  at  an  earlier  period,  before  the 
bladder  and  the  kidneys  are  irretrievably  ruined. 

There  are  three  ways  in  which  the  prostate  may  be  approached  :  through 
the  urethra,  through  the  perinteum,  and,  after  suprapubic  cystotomy,  through 
the  bladder. 

(a)  Urethral  operations. —  Of  these  the  best  known  are  Mercier's  and 
Bottini's.  In  the  former  an  instrument  shaped  like  a  short-beaked 
lithotrite,  with  tolerably  sharp  edges,  is  used  to  punch  out  portions  of  the 
floor.  In  the  latter  a  fresh  urethra  is  bored  through  the  substance  of  the 
gland  by  means  of  the  galvano-cautery. 

This  has  been  done  on  several  occasions  (once  on  a  medical  man  without 
an  anfesthetic)  with  very  distinct  benefit.  In  the  first  case  the  residual 
urine  amounted  to  thirteen  ounces,  and  the  dysuria  was  so  great  that  a 
catheter  had  to  be  passed  every  two  hours  night  and  day ;  the  operation 
only  lasted  forty-five  seconds ;  there  was  no  fever  afterwards,  and  the 
bladder  regained  a  great  deal  of  its  power.  In  others,  however,  there  has 
been  severe  vesical  tenesmus  after  the  operation,  and  sloughs  have  continued 
to  come  away  through  the  urethra  for  upwards  of  three  weeks. 
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(b)  Periiiaal  operation. — In  this  an  incision  is  made  in  the  middle  line, 
in  front  of  the  anus,  and  the  memhranous  portion  of  the  urethra  opened  as 
in  the  operation  for  draining  the  bladder.  The  finger  is  then  passed  into  the 
prostatic  portion  and  the  obstruction  dealt  with  according  to  its  shape  and 
position.  A  median  outgrowth,  if  sufficiently  pedunculated,  may  be  excised 
or  removed  by  means  of  a  snare  ;  if  it  is  sessile  it  may  be  punched  out  with 
a  modification  of  Mercier's  prostatome,  or  incised  with  a  straight  probe- 
pointed  knife,  and  then  torn  with  the  finger  until  the  passage  into  the  pouch 
is  straight.  Sometimes  it  answers  better  to  pass  a  curved  bistoury  through 
the  substance  of  the  gland  into  the  post-prostatic  pouch,  and  cut  into  the 
urethra  so  as  to  ensure  that  the  division  is  complete.  Afterwards  a  fuU- 
sized  drainage-tube  is  introduced  and  retained  until  the  urine  begins  to 
come  by  the  natural  route.  When  it  is  withdrawn  the  perinteal  wound 
usually  closes  rapidly.  If  the  section  is  sufficiently  deep  a  catheter  is  not 
required  afterwards,  but  it  should  still  .  - 

be  passed  occasionally  as  a  precaution. 

(c)  Su-prapuhic  operation. —  This 
was  first  performed  after  the  removal 
of  calculi,  and  subsequently  as  an  inde- 
pendent operation.  The  rectum  must 
be  distended,  as  in  suprapubic  cysto- 
tomy, and  the  incisions  through  the 
abdominal  wall  and  into  the  bladder 
made  with  the  usual  precautions. 
The  finger  is  then  introduced  to  ascer- 
tain the  size  and  shape  of  the  mass. 
There  are,  according  to  McGill,  three 
chief  varieties  admitting  of  surgical 
relief :  in  the  first  there  is  a  uniform 
circular  projection  surrounding  the 
internal  orifice  of  the  urethra  ;  in  the 
second  a  sessile  enlargement  of  the  _  .  . 
median  lobe  situated  partly  in  the  prostatic  urethra  and  partly  in  the  position 
of  the  uvula  vesic;i! ;  in  the  third  a  pedunculated  outgrowth.  Of  these  the 
last  can  be  removed  easily  with  scissors,  and  the  second  may  be  treated  m  the 
same  way  by  dividing  the  mucous  membrane  over  it  freely  and  tearing  it  with 
forceps.  The  scissors  should  have  long  handles  with  shorty  blades,  cui-ved 
in  various  directions.  The  collar  enlargement  is  more  difficult.  McGill 
divides  it  longitudinally,  first  in  front  and  then  behind,  by  inserting  one 
blade  of  the  scissors  into  the  urethra,  and  cutting  in  each  direction.  By  tins 
the  projecting  part  is  divided  into  two  halves,  which  can  be  removed  by 
enucleation  with  the  finger.  The  whole  of  the  projecting  valve  must  be 
excised,  and  after  the  operation  the  forefinger  must  be  passed  down  the 
urethra,  to  make  certain  that  it  is  free.  Hemorrhage  is  checked  by  a  hot 
antiseptic  solution  ;  and  the  bladder  drained  with  a  tube  through  the  lower 
angle  of  the  wound  for  forty- eight  hours.                              _  . 

It  is  impossible  at  the  present  time  to  give  a  definite  opinion  as  to  the 
'.■elative  or  absolute  merits  of  these  operations.    The  last  is  the  most  com- 
plete, but  at  the  same  time  by  far  the  most  serious.    Mercier's  is  certainly 
nsufficient.  and  shares  with  Bottini's  the  grave  disadvantage  of  uncertainty, 
t  is  scarcely  possible,  even  with  the  aid  of  the  sound  and  the  cystoscope 


Fig.  441.— Neck  of  the  bladder  seen  from 
within,  in  a  case  of  enhirged  prostate. 
The  orifice  of  the  urethra  lies  in  the 
anjjle  between  the  two  projections. 
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(when  this  can  be  used),  to  obtain  sufficiently  definite  information  concerning 
the  relations  of  the  prostate  and  the  bladder  under  their  altered  conditions. 

The  choice  between  the  suprapubic  and  perinfeal  operations  rests  on 
different  grounds.  There  are  three  chief  factors  upon  which  the  selection 
depends  ;  of  these  two  can  be  ascertained  before  anything  is  done  ;  the  third 
cannot.  One  is  the  distance  of  the  bladder  from  the  perinseum  ;  if  this  is 
more  than  three  inches  and  a  half  the  finger  cannot  reach  it,  and  the  opera- 
tion becomes  exceedingly  difficult.  Possibly  the  urethroscope  with  a  very 
wide  tube,  used  through  the  perinsBal  opening,  might  prove  of  assistance, 
but  the  view  would  soon  be  obscured  by  the  bleeding.  The  second  is  the 
condition  of  the  bladder ;  if  if  is  small,  rigid,  and  degenerate  from  chronic 
cystitis,  the  suprapubic  operation  is  out  of  the  question.  The  third  is  the 
shape  of  the  obtruding  mass.  In  a  small  proportion  of  cases  this  is  such  as 
to  preclude  effectual  removal  through  a  perinaaal  opening,  but  this  can  only 
be  ascertained  by  actual  exploration. 

The  perinfeal  operation  is  the  more  simple  :  it  gives  much  better  drain- 
age, and  these  cases  nearly  always  require  it,  owing  to  the  presence  of 
cystitis,  and  perhaps  ammoniacal  urine.  I  have  performed  prostatotomy 
through  it  on  several  occasions  with  very  great  benefit ;  prostatectomy, 
sufficient  to  remove  the  median  obstruction  and  relieve  the  bladder,  is  possible 
in  a  large  proportion  of  cases  ;  and,  finally,  in  the  few  instances  in  which 
prostatectomy  cannot  be  managed  in  this  way,  and  is  possible  by  the  supra- 
pubic method,  the  perineal  opening  does  not  add  materially  to  the  gravity 
of  the  operation,  and  is  of  the  greatest  assistance  for  draining  the  bladder 
and  preventing  septic  absorption  afterwards. 

Malignant  Disease  op  the  Peostate 

Carcinoma  and  sarcoma  both  occur,  but  the  former  is  the  more  common. 
It  is  usually  of  the  glandular  or  spheroidal-celled  type,  and  is  more  often 
soft  than  hard.    Colloid  carcinoma  has  also  been  described. 

Symptoms. — Carcinoma  is  generally  met  with  after  middle  life  ;  sar- 
coma may  occur  earlier.  The  symptoms  at  the  first  are  the  same  as  those 
of  simple  enlargement  or  chronic  inflammation,  but  they  soon  become  more 
intense  and  acute.  The  obstruction  to  the  flow  of  urine  comes  on  more 
quickly  ;  the  uneasiness  and  frequency  of  micturition  are  more  marked,  and 
the  pain  is  more  severe,  radiating  fi"om  the  perinfeum  down  the  thigh  and 
to  the  end  of  the  penis.  Later,  as  the  disease  advances,  it  may  become 
agonising.  Haemorrhages  are  common,  often  profuse,  occurring  with  or 
without  micturition,  and  tending  greatly  to  reduce  the  patient's  strength. 
Cystitis  and  decomposition  of  the  urine  follow ;  the  glands  in  the  iliac 
region  become  involved,  and  death  usually  occurs  in  a  comparatively  short 
time  from  exhaustion,  interference  with  the  urinary  secretion,  want  of  rest, 
and  pain. 

Operative  treatment  is  practically  out  of  the  question,  though  in  one  or 
two  instances  obstructing  portions  have  been  removed  with  a  certain 
amount  of  benefit.  Suprapubic  puncture  at  an  early  period  is  more  effec- 
tual, though  this  cannot  relieve  the  pain.  The  bowels  must  be  kept  gently 
relaxed,  a  soft  catheter  used  when  required,  the  interior  of  the  bladder, 
washed  out  with  weak  antiseptics,  and  the  pain  controlled,  as  far  as  possible, 
by  means  of  morphia. 
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PllOSTATITIS 

Inflammation  of  the  prostate  may  be  either  follicular  or  parenchymatous. 
In  the  former,  the  mucous  membrane  and  the  follicles  opening  upon  it  are 
chiefly  concerned  ;  abscesses  may  form,  but  tliey  are  rarely  large,  and  they 
always  burst  into  the  urethra.  In  the  latter,  the  whole  substance  of  the 
gland  is  involved  ;  and,  if  suppuration  occurs,  the  pus  may  spread  into  the 
tissues  around,  and  point  in  the  perinteum,  or  even  in  the  groin. 

1.  Follicular  Prostatitis 

This  may  be  either  acute  or  chronic.  The  former  is  usually  due  to 
gonorrhoea,  but  it  may  be  caused  by  injury  (impaction  of  calculi,  the  passage 
of  large  instruments,  or  the  use  of  caustics),  especially  if  the  gland  is  al- 
ready in  a  state  of  congestion  from  excessive  sexual  excitement,  advanced 
stricture,  or  other  causes.  Bicycle  riding  is  said  to  produce  the  same  effect. 
It  is  very  doubtful  if  simple  irritation  by  the  urine  is  sufficient  to  bring  it 
on,  though  it  may  prevent  its  getting  well.  The  chronic  form  is  either  the 
result  of  the  acute,  or  commences  as  such,  from  similar  causes  acting  with 
less  energy. 

[a]  Acute. — This  usually  occurs  during  the  acute  stage  of  gonorrhcea ; 
but  it  may  be  brought  on  later  by  the  use  of  injections  or  the  passage  of  in- 
struments. There  is  intense  burning  at  the  neck  of  the  bladder  ;  the  desire 
to  pass  water  never  ceases  ;  the  stream  from  the  first  is  small ;  a  few  drops 
only  are  ejected,  without  the  least  relief,  and  even  this  may  be  impossible. 
There  is  violent  throbbing  in  the  perinteum ;  the  pain  extends  down  the 
thighs  and  into  the  loins  ;  in  the  rectum  there  is  a  constant  sense  of  fulness 
and  tenesmus,  with  great  suffering  as  soon  as  the  bowels  begin  to  act ;  and, 
if  the  finger  is  introduced,  the  prostate  feels  swollen  and  burning  hot.  The 
temperature  rises  from  the  first ;  the  pulse  becomes  full  and  quick  ;  the  dis- 
tress is  very  great,  and  not  unfrequently  there  is  high  fever.  Suppuration  is 
usually,  but  not  always,  indicated  by  a  chill. 

When  the  inflammation  is  due  to  other  causes  the  course  is  generally 

ess  severe  ;  and  occasionally  large  chronic  abscesses  form  in  the  substance 
•)f  the  gland,  without  any  marked  symptoms  other  than  those  of  irritation 

bout  the  neck  of  the  bladder  and  obstruction  to  the  passage  of 
irine. 

If  the  treatment  is  active  and  early,  the  symptoms  usually  subside.  Oc- 
asionally  the  inflammation  becomes  chronic ;  the  irritability  and  pain 
lersist,  though  with  less  severity ;  there  is  a  certain  amount  of  discharge 
/ashed  down  by  the  first  few  drops  of  urine ;  and  whenever  there  is  the 
3ast  indiscretion,  all  the  old  trouble  threatens  to  return. 

Treatment. — The  patient  should  be  confined  to  bed  and  placed  upon 
ilk  diet ;  a  hip-bath,  as  hot  as  can  be  borne,  should  be  given  twice  a  day, 
nd  the  bowels  should  be  freely  opened  once  ;  after  that  it  is  better  to  leave 
lem  alone,  owing  to  the  pain  and  need  for  local  rest.  The  rectum  may  be 
ashed  out  with  hot  enemata,  leeches  applied  to  the  perinaann,  a)id  tlie 
eeding  encouraged  by  fomentations.  The  pain  must  be  relieved  by  sup- 
jsitories  or  hypodermic  injections  of  morphia.  Sometimes  tlie  inflammation 
n  be  cut  short  by  full  doses  of  vinum  antimoniale  every  hour,  until  nausea 
produced.    If  retention  occurs,  the  urine  must  be  drawn  off  with  a 
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catheter,  either  a  soft  rubber  one  of  medium  size  or  a  black  one,  coude,  so 
that  it  can  ride  easily  over  the  obstruction. 

If  suppuration  is  suspected,  and  there  is  any  redness  or  fulness  in  the 
perinpeum,  a  free  median  incision  should  be  made ;  if  pus  is  not  found,  the 
haemorrhage  will  give  relief;  but,  though  this  is  not  uncommon  when  the 
suppuration  is  in  connection  with  the  membranous  portion  of  the  urethra  or 
Cowper's  glands,  it  rarely  occurs  in  prostatitis.  Generally  the  abscess  bursts 
into  the  urethra,  either  of  itself  or  when  a  catheter  is  passed  :  there  is  a 
pi'ofuse  discharge,  and  at  once  a  sensation  of  intense  relief.  Owing  to  the 
extreme  tension,  the  cavity  contracts  immediately,  and,  so  long  as  the  abscess 
is  acute,  fistula  and  extravasation  of  urine  rarely  follow. 

{h)  Chronic  follicular  jjrostatitis. — This  may  be  the  relic  of  an  acute 
attack,  or  it  may  result  directly  from  gonorrhoea,  stricture,  or  prolonged 
masturbation. 

The  symptoms  are  the  same,  but  of  less  severity  ;  and  the  affection  is 
often  mistaken  for  calculus.  There  is  increased  frequency  of  micturition  ; 
the  stream  flows  away,  especially  the  last  few  drops,  without  any  force  ; 
almost  always  there  is  pain  and  scalding  towards  the  end,  and  sometimes  a 
few  drops  of  blood  escape  at  the  same  time.  Shreds  of  mucus  and  casts  of 
the  prostatic  follicles  accumulate  in  the  urethra,  and  are  either  washed  down 
with  the  first  few  drops,  or  exude  from  the  meatus  during  deffecation.  In 
the  latter  case,  they  are  often  mistaken  for  the  secretion  of  the  testes,  and 
the  patients  are  convinced  that  they  are  suffering  from  spermatorrhoea. 
Gleet  is  not  present  unless  the  penile  portion  of  the  urethra  is  involved 
as  well. 

Examined  through  the  rectum,  the  gland  feels  enlarged  and  tender.  There 
is  constant  aching  in  the  perineum,  extending  down  the  thighs  and  across 
the  loins,  much  more  severe  during  defaecation  and  micturition,  because  then 
the  prostate  is  compressed.  The  constant  straining  usually  brings  on  hsemor- 
rlioids  as  well ;  the  irritation  spreads  to  the  bladder,  and  cystitis  follows  ;  at 
first  it  may  be  slight,  but  by  degrees  the  walls  become  hypertrophied  and 
lose  their  flexibility  ;  and,  then,  often  it  is  not  properly  emptied,  even  though 
the  patient  may  pass  water  every  hour.  At  last  the  health  breaks  down 
altogether,  and  mental  as  well  as  bodily  vigour  is  seriously  impaired. 

Treatment. — This  affection  is  generally  of  a  most  obstinate  character, 
and  requires  prolonged  and  careful  attention.  Fresh  air  and  change  of, 
scene  are  often  necessary  ;  the  food  must  be  good,  but  not  rich  ;  stimulants, 
especially  beer,  sherry,  and  champagne,  must  be  prohibited  ;  and  tonics,  iron,! 
nux  vomica,  cod-liver  oil,  and  phosphoric  acid,  given  according  to  the  condi-j 
tion  of  the  patient.  The  bowels  should  be  kept  shghtly  relaxed,  so  that  there! 
may  be  no  straining  at  stool ;  and  excessive  exercise,  especially  on  horse-l 
back,  or  on  a  bicycle,  and  sexual  indulgence  must  be  honourably  avoided.  I 

In  most  cases  local  treatment  is  essential.  Lightly  blistering  the  peri-| 
nffium  is  sometimes  of  service  ;  small  patches  should  be  painted  over  wittl 
blistering  fluid  on  successive  days,  taking  care  to  avoid  the  skin  of  the  scrol 
turn,  and,  if  possible,  not  raising  actual  vesicles  ;  or  a  little  dry  mustard  maj 
be  rubbed  in.  Astringent  injections  applied  to  the  part  itself  are  of  greai 
advantage,  using  either  an  injector  or  a  prostatic  syringe.  Glycerine  ami 
tannic  acid  ;  or  five  minims  of  a  2  per  cent,  solution  of  nitrate  of  silver! 
or  nitrate  of  bismuth  may  be  applied  without  fear ;  stronger  application! 
(even  twenty  grains  of  nitrate  of  silver  to  the  ounce)  are  employed  by  som(I: 
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but  the  pain  they  cause  is  very  severe  (though  this  may  be  prevented  by 
cocaine),  and  their  use  is  often  followed  by  vesical  tenesmus  and  a  blood- 
stained discharge.  The  urethra  should  be  washed  out  with  hot  salt  and 
water  first,  to  clear  away  adherent  mucus,  and  the  patient  kept  in  the  recum- 
bent position  for  the  rest  of  the  day,  as  a  precaution  against  epididymitis. 
If  these  fail,  tannic  acid,  eucalyptus  oil,  and  other  astringents,  made  into 
bougies,  may  succeed ;  but  they  must  be  introduced  with  a  proper  instru- 
ment, as  they  are  too  soft  to  pass  of  themselves.  They  soon  become 
liquid,  and  the  mucous  membrane  remains  for  some  time  bathed  with  the 
products  of  their  solution. 

2.  PareiicJii/viatous  Prostatitis 

Gout,  tubercle,  and  injury  are  the  chief  causes.  Occasionally  it  is  due 
to  syphilis,  and  it  is  said  that  sometimes  inflammation  arises  from  exposure. 

Gouty  prostatitis  is  not  uncommon  towards  middle  life  in  men  who  live 
rather  freely,  and  whose  urine  is  loaded  with  uric  acid.  The  commencement 
is  tolerably  acute,  and  is  often  assigned  to  cold :  the  fever  is  not  so  high  as  in 
the  acute  follicular  form  ;  there  is  very  rarely  retention  of  urine  ;  and  probably 
never  actual  suppuration.  The  irritability  of  the  bladder  is  even  more  intense  ; 
the  urine  is  ejected  spasmodically,  almost  without  the  patient  having  any 
control,  and  the  pain  is  very  severe,  especially  at  night.  Per  rectum,  the 
prostate  is  distinctly  enlarged,  hardened,  and  exceedingly  tender.  Some- 
times there  is  oedema  of  the  prepuce,  or  partial  erection  from  obstruction  of 
the  veins  of  the  penis.  Generally  the  attack  subsides  readily  under  colchicum 
and  the  alkaline  carbonates ;  the  bowels  should  be  freely  opened  with  blue 
pill  ;  the  diet  carefully  restricted,  and  a  regular  amount  of  fluid  (hot  water 
is  the  best)  taken  at  stated  times,  to  diminish  the  acidity  of  tlie  urine  and 
prevent  any  concentration.  Gouty  prostatitis  may  in  some  cases  lead  to  the 
accumulation  of  residual  urine  :  the  gland  is  very  sensitive,  and,  to  avoid 
squeezing  it,  the  patient  never  thoroughly  empties  the  bladder  ;  after  a  time, 
a  certain  amount  is  constantly  retained ;  the  walls  become  atonied,  and  the 
power  of  complete  evacuation  is  lost. 

Tubercular  prostatitis  usually  occurs  in  young  adults,  in  association  with 
tubercular  disease  of  the  bladder  or  kidneys  ;  sometimes  it  appears  to  follow 
an  attack  of  gonorrhoea,  but  it  is  rare  as  a  primary  affection.  In  the  earlier 
stages  tlie  symptoms  are  almost  the  same  as  those  of  calculus ;  micturition 
is  much  too  frequent,  the  patient  wanting  to  pass  water  every  hour ;  hasma- 
turia  is  often  present,  especially  as  the  neck  of  the  bladder  is  beginning  to 
contract ;  and,  at  the  same  time,  there  is  a  sharp  cutting  pain  at  the  end  of 
the  penis.  Per  rectum,  the  prostate  is  seldom  much  enlarged  ;  at  first,  it 
is  rather  harder  than  natural,  and  perhaps  nodular ;  but,  as  the  caseous 
masses  break  down  and  disappear,  it  may  become  abnormally  soft.^  In  the 
later  stages,  the  urine  brings  away  with  it  pus  and  caseating  debris,  full  of 
tubercle-bacilli ;  the  gland  itself  is  completely  excavated ;  the  irritability 
and  pain  become  unbearable  ;  and  the  patient  grows  weaker  and  weaker. 
Generally  speaking,  there  are  deposits  in  other  organs  as  well. 

The  diagnosis  in  the  early  stages,  when  there  is  some  hope  of  removing 
or  at  least  arresting  the  disease,  can  only  be  made  with  the  endoscope.  If 
this  is  not  used,  neighbouring  organs,  such  as  the  bladder  or  vesicuhe  semi- 
nales,  are  nearly  sure  to  be  involved  before  there  is  any  definite  evidence.  Con- 
stitutional treatment  is  of  great  importance,  but  it  does  not  seem  to  have 
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tlie  same  influence  over  tuberculosis  of  tlie  genito-urinary  tract  as  when  it 
occurs  in  other  parts — tlie  bones,  for  example.  Locally,  iodoform,  applied 
in  an  emulsion  or  as  a  pessary,  is  of  some  service  ;  but  possibly,  if  the  dia- 
gnosis were  confirmed  by  microscopic  examination,  and  it  was  fairly  certain 
that  the  other  organs  were  sound,  it  would  be  better,  if  speedy  improvement 


did  not  take  place  with  ordinary  measures,  to  open  the  prostatic  urethra  from 
the  perinfeum,  and  try  free  scraping  and  the  application  of  lactic  acid.  In 
the  later  stages  morphia  is  the  only  drug  that  relieves  the  pain.  If  the  disease 


Fig.  443. — Prostatic  calculi  with  some  enlargement,  causing  prolapse  of  the  ureter. 
(Section  a  little  to  the  left  of  the  middle  line.) 

is  limited  to  the  prostate  the  bladder  may  be  drained  through  the  perinseum  ; 
but,  ujifortunately,  this  often  fails  to  give  reHef,  owing  to  the  other  organs 
being  involved  as  well. 

Siipimrative  xirostatitis . — Suppuration  in  and  around  the  prostate  is  occa- 
sionally the  immediate  cause  of  death  after  lithotrity,  operations  about  the  neck 
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of  the  bladder,  or  the  passage  of  very  large  instruments,  especially  when  there  is 
old-standing  disease  of  the  kidneys.  It  may  commence  in  the  prostate  itself,  the 
gland  being  destroyed,  the  capsule  giving  way  and  the  pus  spreading  in  the  loose 
tissue  around  the  neck  of  the  bladder,  until,  if  the  patient  live  sufficiently  long, 
it  points  in  the  iliac  fossa ;  or  it  may  be  periprostatic  from  the  first,  origi- 
nating in  tissues  that  have  been  saturated  with  septic  material  by  absorption 
from  the  bladder.  There  may  or  may  not  be  a  rigor  ;  as  a  rule  the  symptoms 
are  exceedingly  vague,  being  masked  entirely  by  the  vesical  and  renal  trouble, 
and  in  the  majority  of  instances  the  diagnosis  is  not  made  until  the  patient  is 
sinking  from  septicemia  and  suppression  of  urine. 

Prostatic  Calculi 

Calculi  occasionally  leave  the  bladder  and  become  impacted  in  the 
prostatic  portion  of  the  urethra ;  under  these  circumstances  they  may 
sink  into  the  substance  of  the  gland,  and  become,  as  it  were,  encysted, 
with  a  portion  of  their  surface  projecting.  True  prostatic  calculi,  however, 
are  not  uncommon,  originating  in  the  follicles,  and  gradually  growing  larger 
and  larger  until  the  intervening  tissue  is  absorbed,  and  they  come  into  contact 
with  each  other.  They  are  always  multiple,  rarely  very  large,  and  usually 
facetted  from  pressure ;  as  a  rule  they  contain  about  85  per  cent,  of  phosphate 
of  lime  with  a  trace  of  carbonate,  and  about  15  per  cent,  of  animal  matter,  but 
the  proportion  of  the  latter  is  sometimes  higher  towards  the  centre.  In  one  or 
two  cases  they  have  coalesced  into  large  masses.  So  long  as  they  are  small 
they  do  not  give  rise  to  any  symptoms  ;  as  they  grow  larger  they  may  cause 
inflammation  and  even  suppuration.  In  one  case  under  my  care,  admitted 
for  extravasation  of  urine  consequent  on  this,  there  was,  in  addition  to  the 
prostatic  calculi,  a  much  larger  one  in  the  bladder,  composed  of  bone  earth 
with  a  little  carbonate  of  lime. 
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CHAPTER  XXIII 
INJUBIES  AND  DISEASES  OF  THE  URETHRA 

Injuries  of  the  Urethra 

The  mucous  lining  of  the  urethra  may  be  torn  by  calculi,  or  perforated  with 
catheters,  or  bruised  from  blows  upon  the  perinasum,  or  from  attempts  at 
forcibly  straightening  out  chordee ;  but  serious  consequences  rarely  follow. 
There  is  a  small  amount  of  hfemorrhage,  perhaps  sufficient  to  drip  from  the 
orifice  ;  micturition  is  attended  with  scalding,  and  there  is  soreness  about 
the  part  with  a  slight  mucous  discharge,  but  extravasation  of  urine  seldom 
follows  a  superficial  injury  unless  there  is  an  obstruction  as  well. 

False  passages  escape  from  their  direction.  They  start  in  most  cases 
from  the  floor,  in  front  of  the  bulb,  very  often  on  the  left  side,  and  run  from 
there  between  the  bladder  and  the  rectum,  but  the  opening  lies  towards  the 
meatus,  so  that  urine  does  not  enter. 

Btipture  of  the  urethra  may  be  caused  by  a  kick  or  violent  blow  in  the 
perinjBum,  or  by  fracture  of  the  pelvis. 

In  the  former  case  the  urethra  is  torn  at  the  junction  of  the  membranous 
arid  bulbous  parts,  the  anterior  layer  of  the  triangular  ligament  giving  way 
as  well ;  sometimes  the  whole  circumfererice  is  ruptured,  and  the  ends  are 
widely  separated  ;  sometimes  there  is  only  a  rent  on  the  floor,  the  roof  re- 
maining intact.  Hasmorrliage  is  usually  profuse,  forming  a  swelling  in  the 
perineum  and  scrotum,  and  often  dripping  freely  from  the  meatus,  but  no 
urine  is  extravasated  until  an  attempt  is  made  to  relieve  the  bladder. 

In  the  latter,  when  the  rupture  is  the  result  of  fracture  of  the  pelvis  or 
separation  of  the  symphysis,  the  deeper  part  of  the  urethra  and  the  neck 
of  the  bladder  generally  suffer  ;  blood  does  not  escape  externally  until  an 
attempt  is  made  to  pass  urine  ;  but  this,  from  the  moment  of  the  accident, 
begins  to  leak  out  from  the  bladder  and  infiltrate  the  tissues  around,  setting 
up  the  most  intense  inflammation. 

The  symptoms  depend  upon  the  seat  of  injury.  If  the  rupture  is 
in  front  of  the  triangular  ligament,  or  involves  the  anterior  layer  of  it,  a 
swelling  rapidly  forms  in  the  perinasum  ;  blood  drips  slowly  from  the 
meatus,  and  either  the  patient  is  unable  to  pass  any  urine,  or,  if  he  makes 
the  attempt,  it  pours  into  the  loose  cellular  tissue  of  the  periufeum,  causing 
the  most  intense  burning.  If  an  attempt  is  made  to  pass  a  catheter,  either 
it  stops  abruptly  at  the  seat  of  injury,  the  point  rubbing  against  the  lacerated 
tissues,  or  it  suddenly  slips  onwards,  entering  the  bladder  and  drawing  off 
clear  urine.  This  accident  is  nearly  always  followed  by  a  stricture,  the 
severity  of  which  depends  upon  the  amount  of  suppuration.  If  the  rupture 
is  complete,  end  there  is  the  least  infiltration  of  urine,  the  cicatricial  tissue 
becomes  so  hard  and  dense  that  practically  the  urethra  is  closed  (unless  steps 
are  taken  to  prevent  it)  ;  if  the  mucous  membrane  is  partly  intact  and 
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there  is  no  suppuration,  there  may  be  some  obstruction,  but  the  tendency 
to  contraction  is  not  nearly  so  severe. 

On  the  other  hand,  when  the  deeper  part  of  the  urethra  is  torn,  external 
hannorrhage  and  swelling  are  rarely  present,  but  the  pain  and  the  shock  are 
much  more  severe,  and,  owing  to  the  urine  soaking  at  once  into  the  cellular 
tissue,  inflammation  and  fever  soon  set  in.  If  a  catheter  is  passed  there  is 
no  difficulty  until  it  begins  to  wind  under  the  pubic  symphysis  ;  then  it 
either  stops  altogether,  or,  if  it  can  be  introduced  into  the  bladder,  the  urine 
that  it  draws  off  is  loaded  with  blood.  This  injury  usually  proves  fatal  from 
infiltration  of  urine  into  the  cellular  tissue  of  the  pelvis,  in  the  same  way  as 
extra-peritoneal  rupture  of  the  bladder. 

Treatment. — In  every  case  of  severe  injury  to  the  pelvis  or  perineum  a 
catheter  should  be  passed  as  a  matter  of  routine,  to  ascertain  if  there  is  any 
injury  to  the  bladder  or  urethra.  If  it  slips  in  at  once,  without  any  grating,  or 
perhaps  with  a  sensation  of  roughness  of  the  mucous  surface  just  at  one  spot, 
it  may  be  withdrawn  again  ;  there  is  merely  an  abrasion  or  contusion  of  the 
mucous  membrane,  and,  if  the  bladder  is  emptied  and  urine  is  not  passed  for 
some  hours,  the  surface  will  glaze  over.  If,  on  the  other  hand,  the  catheter 
is  brought  to  a  sudden  stop,  or  if  the  proximal  orifice  of  the  torn  urethra  is 
only  found  with  difficulty,  and  perhaps  after  more  than  one  instrument  has 
been  tried,  steps  must  be  taken  to  prevent  infiltration. 

{a)  BiqjtUTc  of  the  anterior  ■part  of  the  uretJira. — If  there  is  the  least 
difficulty  in  passing  an  instrument  into  the  bladder,  or  if  it  is  clear  from 
other  evidence  that  the  urethra  is  badly  torn,  the  patient  should  be  placed 
in  the  lithotomy  position,  a  catheter  passed  down  to  the  rupture,  or  through 
it,  and  a  median  incision  made  of  sufficient  length  and  depth  to  allow  the 
extravasated  blood  to  escape  and  prevent  infiltration  of  urine.  Tying  a 
catheter  in  will  not  do  this  ;  urine  always  trickles  by  the  side  of  it,  no 
matter  how  large  it  is,  and  if  the  wall  of  the  urethra  is  torn  at  any  point, 
infiltration  and  urinary  abscess  are  sure  to  follow.  The  blood  collecting  in 
the  wound  and  in  the  cellular  tissue  around  seems  to  encourage  it,  by  the 
readiness  with  which  it  undergoes  decomposition  and  the  way  in  which  it 
opens  up  the  tissues  for  the  urine. 

Various  methods  have  been  tried  to  provide  additional  security  against 
this.  I  have  on  several  occasions  sutured  the  two  ends  together  ;  there  is 
no  difficulty,  especially  in  young  subjects,  in  whom  the  perinaaum  is  yielding. 
The  finger  placed  in  the  rectum,  forcing  the  tissues  out  through  tlie  wound, 
brings  the  proximal  end  of  the  torn  urethra  quite  to  the  surface,  so  that 
sutures  can  be  readily  passed  ;  but  I  have  never  succeeded  in  obtaining 
union  by  the  first  intention,  and  it  has  seemed  to  me  that  not  only  is  the 
additional  bruising  which  this  entails  injurious,  but  that  there  is  a  great 
tendency  for  the  two  parts  of  the  urethra  to  unite  at  an  angle  with  a  spur 
between.  Tying  a  catheter  in  after  the  incision  has  been  made  might  pre- 
vent this,  but  in  many  cases  it  is  a  very  serious  irritant,  causing  grave  reflex 
disturbance,  and  of  itself  tends  to  prevent  union,  so  that  it  would  do  more 
harm  than  good.  There  is  no  difficulty,  four  or  five  days  after  the  injury, 
in  finding  the  proximal  end  and  guiding  into  it  a  catheter  passed  down  the 
penis. 

Draining  the  bladder  directly  through  the  perineum  or  the  rectum,  so  that 
no  drop  can  flow  down  the  urethra  until  the  wound  is  healed,  has  been  recom- 
mended ;  but  in  the  slighter  cases  it  is  not  required,  and  in  the  more  severe 
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ones  the  extravasation  of  blood  is  so  great  that  an  abscess  is  ahnost  sure  to 
follow  at  the  seat  of  injury. 

In  any  case,  a  soft  catheter  must  be  passed  every  second  day  at  least, 
commencing  not  later  than  the  end  of  the  week  ;  for  although  there  are  cases 
on  record  which  prove  that  rupture  of  the  urethra  treated  by  early  incision 
does  not  of  necessity  lead  to  traumatic  stricture,  there  is  no  doubt  that  it  is 
liable  to. 

{b)  Bu2:)ture  of  the  deej^er  part  of  the  urethra  does  not  admit  of  this,  or 
of  suture.  All  that  can  be  done  is  to  drain  the  bladder  as  efficiently  as 
possible  through  the  perinjBum,  in  the  hope  that  if  urine  has  already  been 
extravasated,  the  suppuration  that  follows  may  be  kept  within  bounds.  Un- 
happily, in  nearly  all  these  cases  there  is  a  fracture  of  the  pelvis,  which,  in 
this  way,  becomes  compound  into  an  ill-drained  suppurating  cavity. 

Calculus  in  the  Urethka 

Calculi  are  occasionally  formed  in  the  urethra  in  the  dilated  and  fascicu- 
lated pouch  that  develops  behind  a  stricture  ;  but  nearly  always  the  nucleus 
is  carried  down  from  the  bladder.  The  symptoms  depend  upon  the  degree 
of  obstruction  ;  if  the  calculus  is  large  enough  to  block  the  urethra  of  itself, 
or  so  sharp  and  angular  as  to  bring  about  the  same  result  by  the  spasm  that 
it  excites,  retention  occurs  ;  and  if  speedy  relief  is  not  given,  ulceration  and 
extravasation  follow.  If,  on  the  other  hand,  it  is  small  and  lodged  in  a 
diverticulvim,  it  may  continue  to  increase  from  the  deposit  of  phosphates  on 
its  surface  and  wear  its  way  into  the  tissues,  until  at  length  it  forms  an 
enormous  mass,  lying  in  the  substance  of  the  penis,  alongside  the  urethra, 
almost  buried  under  the  mucous  membrane. 

Impacted  calculus. — This  is  more  common  in  children  than  in  adults, 
owing  to  the  greater  frequency  of  stone  in  them  and  the  small  size  of  their 
urinary  passages  ;  the  calculus  is  washed  down  from  the  bladder  during  the 
act  of  micturition  and  suddenly  arrested,  generally  in  the  membranous  part 
or  at  the  meatus.  The  stream  stops  suddenly,  there  is  a  sharp  cutting  pain 
at  the  end  of  the  penis  with  violent  straining,  and  perhaps  a  few  drops  of 
blood  exude  from  the  urethra,  especially  if  the  calculus  is  sharp  and  angular. 
For  a  time  the  straining  continues,  the  bladder  becomes  more  and  more  dis- 
tended, and  then  either  sudden  extravasation  occurs,  or,  if  a  small  quantity 
of  urme  can  escape  by  the  side,  so  that  there  is  not  such  immediate  tension, 
inflammation  sets  in,  ending  in  urinary  abscess  and  fistula. 

There  is  seldom  any  difficulty  in  the  diagnosis.  The  history  of  the  case, 
the  way  in  which  the  child  keeps  screaming  and  pulling  at  the  end  of  its 
penis,  the  retention  of  urine  which  is  so  rare  in  children  from  any  other 
cause,  and  the  few  drops  of  blood,  are  distinctive.  Very  often  the  calculus 
can  be  felt  from  the  outside.  If  this  cannot  be  done,  a  small  catheter  may 
be  passed  down  the  urethra  ;  sometimes  it  comes  to  an  abrupt  stop  against 
the  stone,  sometimes  it  slips  by  the  side  of  it  with  a  rough  grating  sensation, 
and  entering  the  bladder,  gives  relief  for  the  moment.  If  any  time  has 
elapsed  since  the  accident,  the  bladder  may  be  distended  up  to  the  pubes ;  or 
there  may  already  be  a  swelling  in  the  perinseum  due  to  inflammation  and 
commencing  extravasation, 

A  calculus  in  the  penile  part  can  generally  be  worked  forwards  with  the 
fingers  until  it  reaches  the  orifice,  when  a  small  incision  may  be  necessary 
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to  extract  it.  If  this  does  not  answer,  a  scoop  or  a  pair  of  urethral  forceps 
may  be  passed  down  the  urethra,  and  an  attempt  inade  to  draw  it  forwards  ; 
but  this  is  very  likely  to  inflict  serious  injury  upon  the  mucous  membrane. 
If  it  is  fixed  or  too  far  back  for  this,  the  patient  should  be  placed  in  the" 
lithotomy  position,  the  skin  over  the  projection  stretched  with  the  finger 
and  thumb  of  the  left  hand,  and  a  small  median  incision  made  down  on  to  it. 
Generally  the  calculus  springs  out  at  once,  and  the  wound  can  be  left  to 
granulate.  The  bulb  should,  if  possible,  not  be  incised.  If  the  calculus  is 
near  the  neck  of  the  bladder  it  should  either  be  removed  by  the  median 
operation,  or,  if  there  is  a  suitable  instrument  handy,  pushed  farther  back 
and  crushed  with  a  lithotrite. 

Foreign  bodies  introduced  into  the  urethra  may  require  extraction. 
Urethral  forceps  should  be  avoided  as  far  as  possible  ;  sometimes,  by  placing 
the  patient  in  a  hot  bath,  giving  him  plenty  of  liquid  to  drink,  and  directing 
him  to  hold  his  water,  sufficient  head  can  be  obtained  to  drive  out  such  an 
obstruction,  for  example,  as  the  end  of  a  catheter  broken  off  in  a  stricture  ; 
but  this  should  not  be  tried  too  long.  Hair-pins,  on  the  other  hand,  and 
such  like  structures,  nearly  always  require  incision. 

The  cases  in  which  the  obstruction  is  slight  and  the  stone  lies  out  of  the 
way  are  much  more  rare,  and  as  a  rule  are  only  met  with  in  elderly  men. 
In  a  few  instances  huge  cylindrical  calculi  have  been  found,  three  or  four 
inches  in  length  and  one  and  a  half  in  circumference.  These  generally  lie 
in  the  tissues  by  the  side  of  the  urethra,  occupying  a  cavity  which  they  have 
worn  out  for  themselves,  and  sometimes  are  so  invested  by  the  mucous 
membrane  that  a  sound  passed  down  the  urethra  slips  by  them  without  any 
of  the  characteristic  grating. 

The  passage  of  Catheteks,  and  the  general  effect  of 
Operations  upon  the  Urethra 

Catheters  are  made  of  various  materials,  some  rigid,  others  flexible  in 
various  degrees.  Metal  ones  have  a  fixed  curve,  occupying  a  quarter  of  a 
circle  of  a  radius  of  three  and  a  half  inches.  (Prostatic  ones  should  be  fifteen 
inches  long,  and  the  radius  of  the  curve  barely  three.)  The  handle  should 
be  bent  a  little  downwards,  so  that  if  the  patient  is  lying  down  the 
urine  may  not  be  ejected  all  over  the  bed  ;  the  other  end  should  be  sohd, 
with  a  smooth  eye  on  the  side  about  a  quarter  of  an  inch  back.  If  it  is 
hollow  to  the  end  the  space  beyond  the  eye  is  never  cleaned. 

Gum-elastic  catheters  are  made  of  webbing  coated  with  copal  varnish. 
Like  the  former,  they  follow  the  roof,  but  their  flexibihty  depends  upon 
temperature,  and  they  can  be  bent  to  any  shape.  In  cases  of  enlarged 
prostate,  for  example,  if  the  point  of  the  catheter  is  arrested  by  the  median 
lobe,  it  can  be  tilted  over  it  by  withdrawing  the  stylet. 

Black  catheters  are  much  more  flexible,  and  follow  the  floor.  The  shape 
differs  according  to  the  requirements  of  the  case  ;  some  have  a  minute  bulb 
at  the  end,  mounted  on  a  slender  neck  so  that  it  can  follow  the  most  devious 
route;  others  are  rigid  and  bent  upwards  at  an  angle  (covdc),  so  as  to  ride 
over  an  obstruction;  others,  again,  are  bent  up  twice  in  the  same  way 
(bi-coiide). 

Vulcanised  india-rubber  catheters  are  mere  rubber  tubes,  closed  at  the 
end  and  provided  with  a  lateral  opening  ;  they  are  especially  useful  for 
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patients  who  have  to  pass  instruments  for  themselves,  or  where,  as  in  cases  of 
fracture  of  the  spine,  the  urethra  is  absolutely  insensitive.  Celluloid  instru- 
ments are  too  brittle  to  be  of  general  use,  but  they  are  particularly  suited 
for  tying  in  the  bladder,  as  they  are  much  less  affected  by  urine  than  the 
others. 

The  sizes  of  English  instruments  are  arbitrary  ;  the  smallest  (^)  is  about 
one-fifth  of  an  inch  in  circumference  ;  the  largest  (12),  nearly  seven- eighths. 
French  ones  are  accurately  graduated  from  one  millimetre  circumference  up 
to  forty. 

Flexible  instruments  should  always  be  preferred  to  metal  ones.  If  there 
is  a  very  tight  stricture  and  it  is  impossible  to  introduce  a  soft  one,  a  small 
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Fig.  444. — Vai'ious  foi'ms  of  catheters:  a,  coude  ;  6,  bi-coude  ;  c,  olivary  ;  d,  prostatic. 

metal  one  may  be  tried,  but,  owing  to  the  fineness  of  their  points,  they  are 
exceedingly  dangerous.  An  exception  to  this  rule  may  be  made  in  the  case 
of  an  enlarged  prostate  of  many  years'  standing,  in  which,  after  perhaps 
years  of  self-catheterisation,  retention  has  occurred  at  last.  A  full-sized 
silver  prostatic  one,  with  a  very  long  curve,  will  as  a  rule  ride  over  the 
obstruction,  and  squeeze  its  way  between  the  swollen  and  congested  walls  of 
the  urethra  more  easily  than  any  other.  Great  care  must  be  taken  with  the 
smaller  black  ones,  as  the  varnish  soon  becomes  cracked  at  the  eye,  and  then 
the  bulb  is  very  hkely  to  break  off'  and  be  left  behind. 

Unless  the  state  of  the  urethra  is  known,  a  moderate-sized  instrument. 
No.  8  or  9  English  (15mm.  to  17mm.  French)  should  be  used  to  commence 
with.  A  larger  one  gives  more  pain,  a  smaller  one  may  catch  in  a  fold  of  the 
mucous  membrane. 

The  patient  should  be  in  the  recumbent  position,  with  the  umbilicus 
exposed  and  the  thighs  shghtly  flexed  and  abducted.  The  instrument  is 
warmed  and  lubricated,  preferably  with  Lund's  oil  (almond  oil  §j,  castor 
oil  §j,  and  pure  carbolic  acid  5j) ;  or,  if  there  is  a  stricture,  a  drachm  of 
oil  may  be  injected  first.  The  operator  stands  on  the  left,  and,  holding  the 
penis  with  his  left  hand,  draws  it  well  over  the  point  of  the  instrument, 
putting  the  mucous  membrane  on  the  stretch,  so  as  to  obliterate  its 
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folds.  The  point  of  the  instrument  should  follow  the  floor  of  the  urethra  for 
the  first  inch,  to  avoid  a  diverticulum  oceasionallj^  left  during  development, 
after  that  the  roof  for  the  rest  of  its  course. 

In  a  normal  urethra,  either  the  catheter  experiences  no  resistance  at  all, 
but  merely  sinks  down  of  its  own  weight,  or,  after  passing  two  or  three  inches, 
is  quietly  and  slowly  gripped,  and  held  by  the  unstriped  muscular  fibre  in 
the  wall.  There  is  no  sudden  stop  (so  that  there  is  no  resemblance  to  the 
resistance  of  a  stricture),  and  in  a  minute  or  two  the  instrument  becomes 
free  again  ;  the  fibres  have  tired  tliemselves  out. 

As  the  bulb  is  reached,  owing  to  the  dilatation  on  the  floor  and  the  soft- 
ness of  the  mucous  membrane,  the  point  of  the  catheter  may  catch  against 
the  lower  edge  of  the  opening  in  the  triangular  ligament.  Very  little  force, 
then,  at  tlie  end  of  a  long  lever,  will  drive  it  through  the  mucous  membrane 
and  make  a  false  passage.  The  instrument  must  be  withdrawn  a  little,  and 
the  handle  gently  lowered.  If  there  is  the  least  difficulty,  the  forefinger 
placed  in  the  rectum  will  find  the  cause  at  once  ;  but  the  utmost  gentleness 
is  required,  or  the  point  may  slip  over  the  edge  in  the  right  direction,  but 
with  a  painful  jerk.  Withdrawing  the  stylet  in  a  gum-elastic  catheter  has 
the  same  eft'ect.  Well-made  black  ones,  with  a  sufficiently  flexible  neck, 
rarely  cause  this  trouble. 

The  last  obstacle  is  the  neck  of  the  bladder  ;  very  often  the  point  catches 
on  the  floor  again,  even  when  the  median  lobe  of  the  prostate  is  not  enlarged, 
and  the  obstruction  must  be  surmounted  in  the  same  way. 

The  best  time  for  passing  a  catheter  is  in  the  morning,  an  hour  or  two 
before  the  patient  gets  up,  so  that  he  may  remain  warm.  If  this  is  not  prac 
ticable,  care  at  least  should  be  taken  that  there  is  no  exposure  to  cold  after- 
wards, and  that  micturition  is  not  performed  until  it  is  absolutely  necessary. 
With  many  patients,  especially  those  who  have  suft'ered  from  ague,  or  who 
have  lived  in  the  tropics,  it  is  advisable  to  give  quinine  for  several  days 
previously  ;  and,  if  the  kidneys  are  sound,  one  small  dose  of  opium  ;  but  care 
should  be  taken  that  the  bowels  are  not  confined.  A  sixth  of  a  grain  of 
morphia,  hypodermically,  a  few  minutes  before  the  operation,  diminishes 
the  irritability  of  the  urethra,  especially  if  the  injection  is  made  in  the 
region  of  the  perineum.  In  all  cases,  except  of  course  where  there  is 
urgency,  a  previous  examination  of  the  urine,  both  as  to  quantity  and  quality, 
should  be  made. 

The  passage  of  a  catheter,  especially  for  the  first  time,  is  a  very  painful 
proceeding,  and  may  be  followed  by  serious  consequences.  The  jmin  is 
always  worst  as  the  instrument  is  passing  through  the  membranous  part  ;^ 
it  is  usually  described  as  cutting  or  burning,  and  it  may  cause  syncope.  If 
it  is  very  severe  before  this  point  is  reached,  there  is  probably  some 
morbid  condition  of  the  mucous  membrane.  Fortunately,  it  can  be  prevented 
by  injecting  a  few  drops  of  a  ten  per  cent,  solution  of  cocaine  down  the 
urethra. 

Other  consequences  arise  from  the  effect  upon  the  nerve-centres.  Thus 
shock  may  affect  the  wall  of  the  bladder,  causing  retention  (especially  if 
atony  is  already  present)  ;  it  may  paralyse  the  vasomotor  nerves  of  the 
kidneys,  leading,  according  to  its  severity,  to  hematuria,  or  snppression  of 
■urine  (particulariy  in  cases  in  which  the  kidneys  are  already  diseased) ;  or  it 
may  involve  the  central  nervous  system ;  for  syncope  (probably  from  dilatation 
of  the  abdominal  vessels)  and  sudden  clceUli  have  been  known  to  follow. 
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Others,  again,  of  which  iirethral  fever  is  the  most  important,  are  of 
more  doubtful  origin.  There  are  two  chief  forms  of  this  :  in  the  one  there  is 
intense  shivering  with  headache,  depression,  and  vomiting  ;  the  temperature 
rises  rapidly  to  104°  or  105°,  and  then  begins  to  fall  almost  as  quickly  as 
it  rose,  while  the  patient  lies  in  a  state  of  utter  prostration,  sweating  pro- 
fusely :  in  the  other  the  temperature  falls  at  first,  then  rises  slowly  until  it 
reaches  102°  or  103°  F.,  sometimes  with  a  rigor,  but  rarely  a  severe  one,  and 
after  a  few  hours,  if  the  kidneys  are  sound,  gradually  sinks  again. 

This  may  occur  after  the  operation,  or  more  frequently  after  the  first 
subsequent  act  of  micturition,  especially  if  it  takes  place  soon.  Those  who 
have  sulfered  from  ague,  or  have  lived  in  malarial  districts,  are  particularly 
liable  to  it ;  exposure  to  cold  is  especially  likely  to  bring  it  on,  and  there  is 
no  doubt  that,  though  it  does  occur  in  those  whose  kidneys  are  perfectly 
healthy,  it  is  more  likely  to  happen  and  much  more  likely  to  be  followed  by 
serious  consequences  when  they  are  diseased.  In  fatal  cases  intense  renal 
congestion  is  usually  found,  but  it  is  not  improbable  that  this  is  a  coinci- 
dence due  to  the  effect  upon  the  vasomotor  nerves,  and  that  rigors  may  occur 
independently  of  it. 

Opinions  differ  with  regard  to  its  etiology  :  Harrison  considers  it  due  to 
the  absorption  from  the  urine  of  toxic  alkaloids,  which  undoubtedly  are  pro- 
duced in  considerable  quantities  in  the  alimentary  canal,  and  are  excreted  by 
the  kidneys  ;  but,  on  this  theory,  it  is  difficult  to  explain  the  non-occurrence 
of  rigors  after  lithotomy  and  other  operations.  More  probably  it  is  a  patho- 
logical exaggeration  of  the  normal  shiver  which  is  so  frequent  during  and 
immediately  after  micturition,  and  which  is  so  strongly  marked  in  infants, 
female  as  well  as  male,  in  whom  it  may  be  conjectured  the  spinal  cord  is, 
relatively  to  the  brain,  more  active  than  it  is  in  adults.  This  would  bring  it 
into  the  class  of  neurotic  fevers  ;  and  its  more  frequent  occurrence,  and  its 
greater  severity  when  a  catheter  is  passed  for  the  first  time,  and  when  a 
stricture  is  still  young  and  irritable,  would  admit  of  easy  explanation. 

Other  consequences  that  occur  later  ai'e  due  either  to  mechanical  injury, 
or  to  the  products  of  septic  or  ammoniacal  decomposition. 

Hemorrhage,  for  example,  from  laceration  of  the  mucous  membrane  is 
not  uncommon,  and  in  cases  of  granular  urethra  or  inflamed  prostate  is  very 
difficult  to  avoid.  In  stricture  especial  care  is  required,  as  not  unfrequently 
the  mucous  membrane  is  so  softened  from  congestion  that  it  gives  way  at 
once.  If  this  occurs  the  catheter  should  be  immediately  withdrawn  :  the 
wound  only  makes  the  congestion  worse,  and  diminishes  by  so  much  the 
chance  of  finding  the  orifice. 

False  passages  are  caused  in  the  same  way  :  they  nearly  always  start 
either  from  the  bulb  or  just  in  front  of  a  stricture  ;  there  is  a  sense  of  resist- 
ance suddenly  giving  way,  the  patient  complains  of  pain,  and  the  catheter 
slips  a  little  distance  further,  with  an  unmistakable  sensation  of  grating. 

Inflammatory  affections  of  the  urinary  tract  are  still  more  common.  All 
catheters,  before  using,  must  be  thoroughly  disinfected  :  it  is  not  enough  to 
dip  them  in  carbolic  oil  of  any  strength.  No  part,  is  exempt  ;  urethritis, 
permaal  abscess,  prostatitis,  and  epididymitis,  may  all  occur  ;  but  by  far 
the  most  common  is  cystitis.  It  is  significant  that  ammoniacal  decomposition 
of  the  urine  often  sets  in  for  the  first  time  within  a  week  or  two  of  the 
beginning  of  ca  Jieterisation. 

In  a  few  instances  synovitis  has  been  known  to  follow  the  passage  of  a 
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catheter.  Whether  it  is  to  be  regarded  as  pyemic  in  origin  or  as  the  result 
of  reflex  nerve-irritation  is  uncertain. 

Treatment.— Local  affections  must  be  dealt  with  by  themselves  ;  so  far 
as  other  complications  are  concerned,  preventive  treatment,  by  carefully  pre- 
paring the  patient  and  using  the  utmost  gentleness,  is  the  first  consideration. 
Harrison  speaks  very  higlily  of  Fleming's  tincture  of  aconite  in  two-minim 
doses  for  several  days  beforehand,  and  belladonna  has  been  recommended. 
Sometimes,  however,  they  will  occur  in  spite  of  all  precautions,  and  they  can- 
not be  prevented  by  anesthetics. 

The  tendency  to  rigors  may  be  checked,  and  if  it  is  taken  in  time,  as  soon 
as  the  temperature  begins  to  rise,  actual  shivering  may  certainly  be  shor- 
tened. A  large  cupful  of  hot  tea  should  be  given  with  five  grains  of  quinine, 
twenty  minims  of  laudanum  (if  the  kidneys  are  sound),  and  half  an  ounce 
of  brandy ;  and  the  patient  should  be  well  wrapped  up  and  made  to  lie 
down  at  once ;  but,  if  it  has  once  commenced,  it  is  doubtful  if  it  can  be 
stopped  altogether.  If  signs  of  acute  renal  congestion  set  in,  the  patient 
should  be  placed  in  a  hot  bath  for  a  few  minutes,  and  then  well  wrapped  up 
in  blankets  ;  the  bowels  should  be  opened  as  soon  as  possible ;  and  dry  cups 
applied  to  the  loins.  If  there  is  a  catheter  tied  in,  it  must,  of  course,  be  re- 
moved at  once.  Digitahs  may  be  given  with  advantage,  a  teaspoonful  of 
the  infusion  every  hour,  until  there  is  some  effect  on  the  circulation  ;  or  a 
linseed  poultice  may  be  made  with  the  infusion,  and  applied,  as  hot  as  pos- 
sible, to  the  skin  over  the  loins. 

When,  on  the  other  hand,  the  attack  is  insidious,  as  in  old  cases  of 
stricture  and  enlarged  prostate,  and  marked  chiefly  by  wandering  delirium 
and  great  prostration,  active  treatment  is  out  of  the  question  :  the  kidneys 
are  already  diseased  ;  the  bladder  is  in  a  state  of  partial  atony,  and  has  not 
been  able  to  empty  itself  perhaps  for  years,  and  the  patient's  reserve  of 
strength  is  almost  exhausted  already.  Very  little  can  be  done  beyond 
general  measures  :  the  patient  must  be  kept  warm  in  bed  ;  the  diet  must  be 
light  and  unstimulating ;  and  the  bowels  kept  slightly  relaxed.  Opium  is 
positively  injurious ;  stimulants,  especially  spirits,  should  be  avoided  as  far 
as  possible,  but  often  they  must  be  given  ;  and  sleep  must  be  obtained  by 
means  of  chloral  and  bromide.  This  condition  may  last  for  a  week  or  ten 
days,  and  gradually  pass  away  ;  or,  especially  when,  owing  to  the  state  of  the 
bladder,  the  catheter  must  l)e  used,  it  may  very  soon  terminate  fatally.  The 
pulse  becomes  quicker  and  feebler  ;  the  tongue  is  dry  and  brown  ;  the 
delirium  is  more  marked ;  the  amount  of  urine 
secreted  becomes  less  and  less  ;  the  strength  fails 
from  hour  to  hour,  and  tlie  patient  sinks  into  a 
condition  resembling  typhoid. 

A  catheter  occasionally  requires  to  be  tied  in 
the  urethra.  This  may  be  necessary  where  there 
has  been  great  difficulty  in  passing  a  stricture,  or 

when,  owing  to  the  presence  of  fistul?e  or  for  other  p^,.  445._Mode  of  fastening 
reasons,  it  is  wished  to  drain  the  bladder  and  pre-       catheter  in  tiie  bladder, 
vent  urine  passing  along  the  urethra.  In  the  former 

case  the  instrument  should  be  secured  so  that  the  point  lies  just  outside  the 
bladder ;  in  the  latter,  the  end,  of  course,  must  lie  in  it,  but  even  then  a 
certain  amount  of  urine  will  always  find  its  way  by  the  side.  The  catheter 
should  if  possible  be  a  flexible  one,  and  celluloid  instruments  are  to  be 
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preferred  to  others,  as  the  urine  does  not  decompose  so  readily.  Even  with 
them  the  instrument  should  never  be  left  longer  than  three  days  without 
being  changed.  Many  patients  cannot  stand  the  continued  irritation  ;  the 
catheter  acts  as  a  foreign  body  ;  inflammation  soon  commences,  and  in  a  very 
short  time  the  urea  decomposes  and  the  end  of  the  instrument  becomes 
coated  over  with  a  layer  of  phosphates. 

The  simplest  method  is  to  pass  two  threads  through  the  metal  loops,  one 
on  either  side,  and  fix  them  to  the  skin  of  the  penis  by  a  piece  of  strapping 
wound  round  it  near  its  root.  Or,  as  this  plan  has  certain  objections,  and  is 
not  too  secure,  the  threads  (which  must  be  double)  may  be  knotted  on  either 
side  about  an  inch  and  a  half  from  the  catheter  ;  then,  taking  the  two  threads 
of  one  side,  the  one  is  carried  over,  the  other  under  the  penis,  and  knotted 
together  on  the  opposite  side  so  as  to  enclose  it  in  a  loop ;  the  ends  are  tied 
to  the  pubic  hair.    The  other  pair  is  then  to  be  treated  in  the  same  way. 

A  better  plan  still  is  to  fasten  a 
bandage  round  the  abdomen,  and  to 
attach  a  long  tape  to  it  on  either  side  ; 
these  are  to  loop  round  the  thigh. 
The  end  of  each  is  carried  across  the 
abdomen,  round  the  outer  side  of  the 
opposite  limb,  and  then  brought  up 
by  the  side  of  the  scrotum,  so  as  to 
be  fastened  to  the  waist-belt  again. 
The  tapes  from  the  catheter  are  tied, 
one  on  each  side,  to  the  band  in  the 
groin,  just  opposite  the  root  of  the 
penis,  so  that  it  can  assume  any  posi- 
tion that  is  convenient  without  allowing  the  unstriped  muscular  fibre  of 
the  urethra  to  push  the  catheter  out.  Arnold's  elastic  holder  is  simpler  and 
equally  effective  (fig.  446). 

DISEASES  OF  THE  UEETHEA 
Inflammation 

Acute  inflammation  of  the  mucous  membrane  of  the  urethra  is  not  com- 
mon except  as  a  result  of  gonorrhoea  ;  mild  forms  of  it,  however,  may  be  pro- 
duced by  other  causes.  Chronic  inflammation  may  commence  as  such  (as  in 
the  case  of  tubercular  urethritis)  ;  or  follow  an  acute  attack  which  is  prevented 
from  subsiding  by  some  constitutional  or  local  cause,  such  as  gout  or  stricture. 

Causes. — 1.  Mechanical  injury  :  the  passage  of  sounds,  for  example,  or  the 
impaction  of  a  calculus. 

2.  Chemical  irritants. — These  may  be  the  product  of  a  specific  germ 
(gonococcus)  ;  or  they  maybe  present  in  foul  septic  discharges  ;  or  they  may 
be  excreted  by  the  kidneys  in  the  urine — e.g.  cantharides  and  uric  acid. 

3.  Syphilis  and  tubercle. 

Acute  Ueetheitis 

The  most  intense  form  is  gonorrhoea,  an  acute  suppurative  inflammation 
of  the  mucouu  membrane  due  to  contagion,  and  probably  to  the  presence  of  a 
specific  germ.    It  always  begins  as  a  local  disease,  but  sometimes  the  consti- 
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tution  becomes  affected,  and  secondary  troubles,  peculiar  to  itself,  make  their 
appearance  in  distant  parts  of  the  body. 

Gonorrlma. — The  germ  (gonococcus)  is  found  upon  the  surface  of  the 
epithelial  cells  in  gonorrhceal  pus,  each  individual  coccus  being  placed  at  a 
distance  equal  to  its  own  diameter  from  its  fellows.  It  is  stated  to  be  always 
present,  and  to  be  found  in  the  discharge  of  ophthalmia  neonatorum,  as  well 
as  in  the  fluid  of  gonorrhceal  arthritis  and  conjunctivitis.  Cultivations  of  it 
have  been  made  in  gelatine,  and  these  are  equally  active.  Vaginal  discharges 
which  do  not  contain  the  gonococcus  can  infect  the  urethra  and  even  the 
conjunctiva,  and  cause  inflammation  ;  but  it  is  rarely  so  severe,  and  it  is 
stated  that  it  is  never  followed  by  the  peculiar  sequelfe  of  gonorrhoea.  This, 
however,  is  not  proved.  If  they  do  occur  after  simple  urethritis,  the  theory 
as  to  the  specific  origin  of  course  breaks  down  ;  at  least,  there  is  no  further 
need  for  it.  Some  of  the  difficulties  may  be  explained  by  the  fact  that,  par- 
ticularly in  women,  gonorrhoea  may  remain  latent  for  a  very  long  period  of 
time,  so  that  infection  with  the  true  virus,  which  grows  with  great  vigour 
when  transplanted  to  a  fresh  soil,  can  occur  without  there  being  any  reason 
to  suspect  more  than  leucorrhcea. 

There  is  no  doubt,  however,  that  the  action  of  the  poison,  whether  it  is  a 
specific  germ  or  not,  is  greatly  favoured  by  different  conditions.  Certain 
people  seem  to  enjoy  immunity,  or,  if  they  are  attacked,  the  inflammation  is 
of  the  most  transitory  character.  The  first  attack  is  usually  by  far  the  worst 
and,  so  far  at  least  as  out-patient  practice  is  concerned,  it  is  rare  to  see  it  very 
severe  in  anyone  over  five-and-twenty.  Intense  and  prolonged  sexual  ex- 
citement, too  frequent  intercourse,  and  irritating  conditions  of  the  urine,  such, 
for  example,  as  that  produced  by  the  free  use  of  alcohol,  of  themselves  some- 
times cause  a  mucopurulent  discharge,  and  certainly  they  render  the  mucous 
membrane  more  sensitive.  Asparagus  and  new  sherry  are  stated  to  have  a 
peculiarly  strong  influence  in  this  direction. 

Symptoms. — The  period  of  incubation  is  short,  from  four  days  to  a  week. 
The  first  sign  is  a  slight  redness  at  the  meatus  with  an  increased  secretion  of 
mucus,  a  sense  of  soreness  or  itching,  and  a  certain  amount  of  smarting 
during  micturition.  In  the  course  of  the  next  two  days  these  symptoms 
become  more  marked,  and  more  and  more  of  the  urethra  is  involved,  until 
the  whole  mucous  membrane  is  in  a  state  of  the  most  intense  inflammation. 
The  meatus  is  swollen  and  red,  the  prepuce  cedematous,  the  glans  turgid  and 
shining,  and  the  whole  penis  enlarged  and  soft,  with  the  veins  congested  and 
prominent.  Sometimes  red  lines,  due  to  the  inflamed  lymphatics,  can  be 
seen  in  the  skin,  and  the  glands  in  the  groin,  especially  those  just  below 
Poupart's  hgament  at  the  inner  end,  are  swollen  and  tender.  At  the  same 
time  the  discharge  increases  until  it  flows  away  continuously,  and  its  character 
changes  from  glairy  mucus  to  thick,  cream-coloured,  yellow,  and  even,  in 
severe  cases,  greenish  pus. 

Increased  frequency  of  micturition  occurs  very  early ;  at  first  it  is  probably 
reflex,  but  later  it  is  due  to  extension  of  the  inflammation  towards  the  neck 
of  the  bladder  ;  and  each  act  is  attended  by  a  scalding,  burning  pain,  partly 
caused  by  the  tension  on  the  mucous  membrane,  partly  by  the  irritation  of  the 
acid  urine.  Sometimes,  as  the  swelling  and  congestion  increase,  the  stream 
is  obstructed,  and,  if  the  prostate  is  attacked,  retention  is  almost  sure  to 
occur.  Malaise  and  fever  are  usually  present  during  the  acute  stage,  and  at 
night,  even  when  the  penile  part  only  is  involved,  rest  is  much  disturbed  by 
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cliordee.  As  the  patient  grows  warm  in  his  bed  the  penis  is  Hable  to  become 
erect ;  owing  to  the  infiltration  in  the  corpus  spongiosmn,  it  cannot  expand 
evenly,  and  the  inflamed  and  tender  fibrous  tissue  is  stretched  until  it  causes 
the  most  intense  suffering.  If  the  inflammation  extends  to  the  deeper  part 
of  the  urethra,  where  it  is  fixed  and  surrounded  by  fibrous  tissue,  the  pain 
is  even  more  severe,  and  there  may  be  high  fever  ;  the  perineum  throbs  and 
burns  ;  there  is  a  sense  of  weight  in  the  pelvis,  and  a  constant  aching  across 
the  loins  ;  and  the  skin  over  the  scrotum  and  testes  is  sometimes  so  tender 
that  the  patient  can  scarcely  endure  being  touched. 

The  acute  stage  lasts  a  week  or  ten  days.  As  it  begins  to  subside,  the 
scalding  becomes  less  intense  ;  the  throbbing  ceases  ;  the  frequency  of  mic- 
turition disappears,  and  the  discharge  diminishes  in  quantity,  loses  its  greenish 
colour,  and  becomes  less  thick.  If  no  complication  is  present  it  may  cease 
altogether  in  about  six  weeks  ;  more  frequently  it  persists  for  some  time,  not 
more  than  a  few  drops  of  glairy  mucus  in  the  twenty-four  hours,  or  perhaps 
merely  sufficient  to  glue  the  sides  of  the  meatus  together  of  a  morning  ;  but 
■until  every  indiscretion,  irregularity  of  diet,  sexual  excitement,  undue  exercise, 
or  alcoholic  indulgence,  returning  and  becoming  mucopurulent  for  a  few 
days. 

Sometimes  it  becomes  chronic.  The  mucous  membrane  becomes  rough 
and  granular,  covered  with  hypertrophied  papillae  ;  or  the  loose  and  vascular 
tissue  that  surrounds  it  becomes  dense  and  hard,  as  the  lymph  that  fills  its 
meshes  is  organised ;  in  either  case  the  change,  slight  as  it  is,  is  sufiicient 
to  maintain  a  certain  degree  of  irritation ;  there  is  a  constant  discharge  of 
thin  mucus  from  the  meatus  (gleet),  and  more  and  more  lymph  is  poured 
out  until  the  diameter  of  the  urethra  is  narrowed,  and  a  stricture  is  formed 
which,  itself  an  irritant,  keeps  up  the  inflammation,  and  continues  to  get 
firmer  and  firmer  the  longer  it  lasts. 

Complications. — (a)  Hcemorrhage  is  not  uncommon,  owing  to  the 
overloaded  condition  of  the  thin-walled  vessels  in  the  mucous  membrane, 
but,  unless  very  profuse,  it  need  not  excite  alarm  ;  the  green  colour  of  the 
pus  is  due  to  haemoglobin.  Chordee  and  retention  have  been  already 
mentioned. 

(6)  The  most  common  are  caused  by  extension  of  the  inflammation  to 
structures  near.  Balanitis,  posthitis,  phimosis,  and  paraphimosis  are  of 
frequent  occurrence  ;  ivarts  rarely  occur  until  the  irritation  has  lasted  some 
length  of  time.  Abscesses  are  not  so  often  met  with,  but  they  occasionally 
originate  in  the  mucous  follicles,  especially  those  of  the  fossa  navicularis  ; 
or  they  may  occur  independently  of  the  mucous  membrane,  in  the  lymph 
that  is  poured  out  around  it.  If  the  suppuration  is  in  the  region  of  the  bulb, 
or  on  one  side  of  it,  in  connection  with  Cowper's  gland,  it  often  spreads  a 
considerable  distance  before  coming  to  the  surface.  Prostatitis,  with  com- 
plete retention,  and  cystitis  often  follow  ;  occasionally  even  the  pelvis  of  the 
kidney  and  the  peritoneum  are  involved.  Ep)icLidymitis,  from  extension 
down  the  vas  deferens,  is  not  so  common  in  the  acute  stage  as  later,  when 
gleet  sets  in.  Buho  and  inflammation  of  the  lymphatics  may  occur  at  any 
time,  especially  if  the  patient  will  not  rest  quiet  ;  and  even  pysemia  may 
break  out  and  prove  fatal,  starting,  in  all  probability,  from  some  ulceration 
of  the  mucoi.s  membrane. 

(c)  Others  are  caused  by  direct  infection.  Of  these  conjunctivitis  is  the 
best  known  and  the  most  serious  [gonorrhceal  ophthalmia  and  ophthalmia 
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neonatorum),  but  it  is  said  that  the  mucous  membrane  of  the  nose  and  of  the 
rectum  may  be  attacked  in  the  same  way. 

(c7)  Another  variety  is  the  result  of  constitutional  infection,  and  does  not 
occur,  so  it  is  said,  in  simple  urethritis,  however  severe  it  may  be.  The  fibrous 
tissues  (particularly  the  joints)  are  the  parts  most  liable  to  be  attacked,  but 
sometimes  the  sclerotic,  the  plantar  fascia,  the  tunica  albuginea  of  the 
testis,  and  the  sheets  of  fibrous  tissue  in  the  loins  suffer  as  well.  Its  con- 
nection with  gonorrhosa  is  shown  by  the  fact  that  not  only  does  it  return 
with  each  fresh  attack,  but  that,  if  from  any  indiscretion  there  is  a  relapse 
or  an  increase  in  the  amount  of  discharge,  there  is  frequently  at  the  same 
time  a  fresh  outbreak  of  the  secondary  inflammation.  When  it  is  acute  and 
attacks  several  joints,  it  may  be  distinguished  fi'om  rheumatic  fever  by  the 
absence  of  the  sweating  and  the  thick  white  furred  tongue,  and  by  the  rarity 
with  which  cardiac  comphcations  occur  ;  but  the  relation  that  it  bears  to 
gout,  particularly  to  the  chronic  rheumatic  form,  is  much  more  uncertain. 
There  is  no  doubt  that  it  is  more  likely  to  break  out  in  those  who  are  subject 
to  this  complaint,  or  in  whose  families  there  is  a  well-marked  history  of  it ; 
and  I  have  seen  several  cases  which  strongly  bear  out  Hutchinson's  conten- 
tion that,  in  patients  who  are  distinctly  gouty  or  rheumatic,  any  urethral 
discharge,  specific  or  not,  may  give  rise  to  symptoms  similar  to  those  of 
gonorrlioeal  rheumatism.  Suppuration  rarely  occurs ;  but,  if  it  does,  it  is 
impossible  to  draw  a  definite  line  between  gonorrheal  arthritis  and  pyaemia. 
A  similar  affection  occurs  not  unfrequently  in  women  who  are  suffering  fi'om 
chronic  leucorrhosa  ;  and  ophthalmia  neonatorum,  according  to  Lucas,  may 
give  rise  to  something  of  the  same  character.  For  a  further  description  see 
!  Diseases  of  Joints. 

'  Acute  urethritis,  of  a  similar  description,  but  much  less  intense,  may  be 
I  caused  by  infection  from  leucorrhoml  or  menstrual  discharges.  When  due 
to  mechanical  irritation,  such  as  the  passage  of  a  catheter  or  the  impaction 
of  a  calculus,  it  rarely  lasts  more  than  a  day  or  two.  If  there  is  a  stricture 
the  discharge  may  be  profuse  at  first,  but  it  is  rarely  purulent ;  and,  if  the 
cause  is  removed,  the  symptoms  soon  subside.  Occasionally,  however,  the 
inflammation  extends,  and  epididymitis  and  other  complications  occur,  as  in 
gonorrhea. 

Gouty  urethritis,  like  inflammation  of  the  bladder,  is  not  uncommon 
when  the  urine  is  loaded  with  uric  acid.  Usually  it  is  an  extension  of  the 
inflammation  from  the  neck  of  the  bladder,  and  the  discharge  is  preceded  for 
some  days  by  irritability,  increased  frequency  of  micturition,  and  sharp, 
cutting  pain  at  the  end  of  the  penis.  It  is  most  common  in  stoutly-built, 
middle-aged  men,  addicted  to  alcohol,  but  it  is  met  with  in  women  also  ;  and 
a  somewhat  similar  form,  dependent  upon  mal-assimilation,  and  attended 
with  a  deposit  of  uric  acid  crystals,  is  not  uncommon  among  poorly-fed  children, 
and  often  gives  rise  to  the  suspicion  of  calculus.  Unless  it  is  the  residue  of 
a  gonorrho3a  kept  up  by  the  condition  of  the  urine,  it  rarely  happens  that 
there  is  much  discharge,  or  that  it  is  purulent.  Berkeley  Hill  has  described 
a  very  obstinate  form  analogous  to  this,  eczematous  tircthritis,  occumng 
under  much  the  same  conditions,  but  associated  with  eczema  of  the  skin. 
The  surface  of  the  glans  is  reddened  and  tender,  and  the  anterior  part  of  the 
urethra  appears  to  be  affected  in  the  same  way ;  the  mucous  membrane  is 
bright  red  in  colour,  though  it  does  not  bleed  easily,  and  the  discharge  is 
scanty  and  milk-white.    Epididymitis,  prostatitis,  and  other  comphcations 
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may  occur  in  gouty  urethritis  as  well  as  in  the  rest  ;  but,  in  addition, 
inflammation  may  attack  the  joints,  the  eye,  the  testis,  the  fibrous  tissue 
of  the  back,  the  sheaths  of  nerves,  and  the  plantar  fascia,  just  as  in 
gonorrhcea  ;  and  unless  the  history,  the  condition  of  the  patient,  and  the 
state  of  the  urine  are  carefully  investigated,  it  is  very  difficult  to  distinguish 
one  from  the  other. 

Tubercular  urethritis  is  generally  secondary  to  inflammation  of  the 
bladder,  and  the  urethral  symptoms  are  completely  overshadowed  by  the 
intense  irritability  and  the  fearful  burning  pain  at  the  neck  when  it  con- 
tracts. The  discharge  is  generally  scanty  in  amount,  and,  unless  the 
anterior  part  of  the  urethra  is  involved,  is  only  seen  when  the  urine  washes 
it  down,  but  it  is  often  stained  with  blood  coming  from  the  surface  of  the 
ulcers  when  the  muscles  are  contracting.  The  sense  of  smarting  during 
micturition  is  sometimes  very  severe  ;  and,  owing  to  muscular  spasm,  is  apt 
to  continue  for  a  long  time  after  the  act  is  finished  ;  and  the  passage  of  a 
sound  or  catheter  gives  the  most  intense  pain  when  the  ulcers  are  reached. 
Cicatrisation  sometimes  occurs,  and  gives  rise  to  stricture  ;  but,  as  a  rule, 
the  bladder  and  other  organs  are  involved,  and  the  patient  rarely  lives 
long. 

Syphilitic  urethritis. — A  scanty  discharge,  with  a  certain  amount  of 
soreness  along  the  urethra,  is  not  infrequent  in  early  secondary  syphilis, 
caused,  in  all  probability,  by  the  eruption  of  a  few  roseolous  spots  upon 
the  mucous  lining.  As  a  rule  it  disappears  very  rapidly  under  specific 
ti'eatment. 

Treatment. — As  gonorrhoea  commences  by  infection  at  the  meatus,  it 
has  often  been  proposed  to  cut  short  the  attack  as  soon  as  the  redness  first 
makes  its  appearance  by  the  use  of  a  strong  astringent,  limited  to  the  anterior 
part  of  the  urethra.  Tannin  or  nitrate  of  silver  (gr.  v  ad  |j)  is  generally 
recommended  ;  and  so  long  as  the  penis  is  carefully  compressed  immediately 
behind  they  may  be  used  without  danger,  but  it  is  doubtful  whether  they 
are  of  much  service. 

1.  The  acute  stage. — Local  applications  are  better  avoided  so  long  as 
the  intense  hyperaemia  with  profuse  purulent  discharge  and  the  severe  pain 
continue.  The  patient  should,  if  possible,  be  kept  in  bed  ;  the  absolute 
rest  obtained  in  this  way  is  better  than  anything  else.  The  bowels  should 
be  kept  freely  open,  the  diet  carefully  regulated,  all  forms  of  highly  seasoned 
food  and  sauces,  pepper,  vinegar,  tea,  coffee,  rhubarb,  and  asparagus  being 
forbidden,  and  as  much  fluid  (barley  water,  milk,  &c.)  allowed  as  the  patient 
wishes ;  but  no  alcohol.  Claret  and  very  weak  gin  and  water  are  perhaps 
the  least  injurious  ;  champagne,  sherry,  and  beer  will  often  bring  back  a 
temporary  gleet  months  after  its  last  appearance.  If  the  urine  is  acid  and 
irritating,  alkalies  may  be  given  with  sedatives,  such  as  hyoscyamus  ;  but  if 
the  bicarbonates  are  used  they  should  always  be  taken  during  digestion,  not 
while  the  stomach  is  empty.  The  dressing  of  the  penis  itself  should  be 
light,  and  frequently  changed  ;  anything  that  prevents  evaporation,  or  that 
absorbs  the  pus  and  dries  upon  the  meatus  so  that  the  discharge  cannot 
escape,  is  injurious.  A  soft  linen  bag  in  which  it  can  hang  freely,  with  some 
wood-wool  at  the  bottom  to  soak  up  the  discharge,  is  as  convenient  as  any- 
thing. Dressings  retained  under  the  prepuce  are  liable  to  be  very  irritating; 
if  the  glans  cannot  be  exposed  it  is  better  to  introduce  a  soft  rubber  tube  by 
the  side  of  it  as  far  as  it  will  go,  and  irrigate  its  surface  thoroughly  several 
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times  a  day  witli  lead  lotion.  The  antiseptic  treatment  by  means  of  bougies, 
though  it  promises  well,  is  not  so  successful  in  practice. 

If  the  hypera^mia  is  so  great  as  to  threaten  retention  of  urine  it  may 
sometimes  be  checked  by  free  leeching  in  the  perinaeum,  or  by  the  applica- 
tion of  Leiter's  coil,  with  ice-cold  water.  If  it  comes  on  in  spite  of  this,  a 
soft  rubber  catheter  of  moderate  size  must  be  passed,  and,  if  necessary,  this 
must  be  repeated  three  times  a  day.  A  morphia  and  belladonna  suppository 
the  last  thing  at  night,  or  a  hypodermic  injection  in  the  perina;um,  will 
usually  stop  chordee.  Bromide  of  potash  in  full  doses  is  also  very  useful, 
and  camphor  is  said  to  be  of  value.  The  patient  should  be  directed  to  take  a 
warm  (not  hot)  sponge  bath,  at  night,  to  avoid  late  meals,  to  get  the  bowels 
to  act  freely  before  retiring  to  rest,  and  to  have  only  the  lightest  clothing  on 
while  in  bed.  Abscesses  around  or  in  connection  with  the  urethra  should 
be  opened  freely  and  as  soon  as  possible,  or  they  are  liable  to  degenerate 
into  troublesome  sinuses.  They  are  most  common  near  the  meatus,  starting 
from  the  follicles  in  the  fossa  navicularis,  or  else  forming  by  the  side  of  the 
fraeuum ;  sometimes,  however,  they  occur  farther  back  in  connection  with 
Cowper's  glands.  They  may  burst  into  the  urethra,  but  unless  there  is  a 
stricture  present  it  seldom  happens  that  the  fistulous  opening  persists. 

2.  The  subacute  stage. — When  the  active  hyperfemia  and  scalding  have 
subsided,  or  if  the  inflammation  is  only  subacute  from  the  first,  more  active 
measures  may  be  adopted.  Copaiba  and  cubebs  may  now  be  given  with 
advantage  ;  or  if  they  do  not  agree  with  the  patient,  gurjun,  sandal-wood, 
or  eucalyptus  oil.  These  all  appear  to  act  locally,  the  resin  being  excreted 
by  the  walls  of  the  urinary  passages.  Copaiba,  when  it  can  be  tolerated,  is 
perhaps  the  most  efficacious  ;  half-drachm  doses  may  be  given,  rubbed  up 
with  burnt  magnesia  in  the  form  of  a  bolus,  or  with  sulphuric  acid,  or  better 
still,  if  the  patient  will  take  it,  with  liquor  potassa?,  with  which  it  forms  a 
kind  of  soap.  Harrison  has  shown  that  it  is  much  more  effectual  when 
given  with  an  alkali  than  in  the  form  of  capsules.  Cubebs  are  more  stimu- 
lating, and  may  be  taken  with  it.  The  best  time  for  administration  is  either 
an  hour  before  meals  or  three  hours  after.  In  some  patients,  however,  copaiba 
produces  a  characteristic  roseolous  and  even  papular  eruption  upon  the 
skin  (copaiba  rash) ;  in  others  it  disturbs  digestion  to  such  an  extent  that  it 
cannot  be  endured  ;  and  it  even  has  the  credit  of  causing  h«maturia.  Few 
can  stand  it  for  any  length  of  time,  and  if  it  does  not  produce  a  definite  im- 
provement in  the  course  of  a  fortnight,  it  is  better  to  stop  it  altogether. 
Such  patients  are  often  more  benefited  by  tonics. 

In  the  majority  of  instances,  gonorrha?a  will  get  well  without  the  use  of 
injections  ;  but  in  the  subacute  stage,  when  the  discharge  shows  no  signs  of 
abating,  and  still  more  when  a  chronic  gleet  has  set  in,  they  may  be  used  with 
advantage.  So  long  as  there  is  extreme  hypera?mia  they  are  positively 
harmful.  The  ordinary  glass  syringe  is  useless,  unless  the  mischief  is  con- 
fined to  the  fossa  navicularis ;  "the  object  is  to  wash  out  the  discharge  from 
off  the  mucous  membrane,  so  that  it  may  not  remain  stagnant  in  its  folds 
or  recesses,  and  to  apply  a  very  mild  astringent  to  the  surface.  Durham's 
tube,  which  can  be  introduced  as  far  as  the  bulb,  and  which  is  provided  with 
openings  so  that  there  shall  be  a  recurrent  stream,  is  the  best,  but  in  its 
absence  a  small  flexible  rubber  catheter  may  be  employed.  This  should 
be  introduced  as  far  as  necessary,  and  then  connected  with  a  Higginson's 
syringe.    Hot  water  may  be  used"  first  to  wash  out  the  urethra  and  then  a 
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very  mild  astringent.  There  is  no  fear  of  any  injection  penetrating  as  far  as 
the  bladder,  if  ordinary  precautions  are  taken,  and  it  should  never  be  sufficiently 
strong  to  do  any  harm  if  it  does.  Chloride  of  zinc  (gr.  ss.  ad  sulphate 
of  zinc  (gr.  j  ad  5j),  acetate  of  lead  (gr.  ij  ad  ^j),  tannin,  mercuric 
chloride,  subnitrate  of  bismuth  (not  suspended  in  mucilage),  and  many  others 
are  of  use  ;  and  very  often  it  is  of  advantage  to  change  from  one  to  the  other. 
The  bulb  and  the  fossa  navicularis  may  be  thoroughly  douched  in  this  'way 
every  night,  or,  if  no  progress  is  made,  night  and  morning  ;  the  application 
causes  a  certain  amount  of  smarting,  but  if  it  is  really  painful,  either  the 
injection  is  too  strong  or  the  inflammation  still  too  acute. 

In  tubercular  urethritis  everything  must  be  done  to  maintain  the  strength 
of  the  patient  and  assiiage  as  far  as  possible,  by  morphia  and  belladonna,  the 
irritability  of  the  bladder.  If  the  urine  becomes  ammoniacal,  relief  may  be 
obtained  by  opening  the  bladder  in  the  perineum  and  draining  it.  Iodoform 
seems  to  be  the  best  local  application,  as  in  tubercular  cystitis.  Local  appli- 
cations are  rarely  of  service  when  urethritis  is  due  to  gout ;  the  urine  must 
be  rendered  as  unirritating  as  possible,  the  bowels  kept  open  with  mercurial 
purges,  and  careful  attention  paid  to  diet  and  exercise.  When  the  urethritis  is 
simply  caused  by  the  irritation  of  the  urine  it  can  easily  be  cured  ;  but  if 
there  is  gouty  inflammation  of  the  corpus  spongiosum  or  of  the  prostate,  the 
condition  is  exceedingly  obstinate,  and  epididymitis  and  other  sequelae  are 
not  unlikely. 

Chronic  Urethkitis 

Chronic  urethritis  rarely  occurs  unless  there  has  been  an  acute  attack  ;  the 
inflammation  subsides  up  to  a  certain  point,  and  then  from  some  cause,  local 
or  constitutional,  becomes  stationary,  the  discharge  persisting  as  a  gleet, 
sometimes  disappearing  for  a  few  days,  and  then  returning  again  almost  as 
bad  as  ever.  Even  in  healthy  persons,  the  mucous  membrane  of  the 
urethra  is  always  peculiarly  sensitive  after  an  acute  attack  ;  the  least  indis- 
cretion for  months  after  brings  back  a  certain  amount  of  gleet ;  and  a  very 
slight  cause  is  sufficient  to  keep  the  irritation  up  permanently.  Chronic  in- 
flammation of  this  description  is  the  main  cause  of  stricture  ;  for  months, 
and  even  years,  minute  quantities  of  lymph  are  constantly  being  poured  out 
into  the  mucous  and  submucous  tissues  ;  as  it  becomes  organised,  it  gra- 
dually renders  them  so  dense  and  hard  that  at  length  a  definite  organic 
obstruction  is  developed. 

The  reason  is  often  very  difficult  to  find.  Sometimes  it  appears  to  be 
due  to  general  debility  rather  than  anything  else  ;  the  patient's  health  gives 
way ;  the  mucous  membrane  remains  soft  and  relaxed,  without  any  great 
local  change,  and  the  catarrh  becomes  chronic,  as  it  occasionally  does  in 
other  parts  of  the  body.  In  other  cases  it  may  be  traced  to  errors  in  diet 
or  to  faulty  modes  of  living.  More  frequently  it  is  dependent  upon  some 
local  aiiection,  very  slight,  perhaps,  but  quite  sufficient  to  keep  up  irritation. 
Small  warts,  similar  to  those  on  the  prepuce  and  behind  the  glans,  can  be 
seen  sometimes  just  inside  the  meatus.  Pouches  and  dilatations  of  the 
mucous  membrane,  possibly  originating  from  inflamed  follicles,  are  found 
occasionally,  especially  in  the  fossa  navicularis  and  in  the  region  of  the  bulb. 
These  serve  to  collect  a  small  quantity  of  urine,  which  begins  to  decompose 
and  act  as  an  irritant  before  it  is  washed  away.    Chronic  inflammation  of 
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Cowper's  glands  sometimes  occurs  in  the  same  way.  A  granular  condition  of 
the  surface  is  still  more  common,  especially  in  the  region  of  the  bulb.  It 
closely  resembles  in  appearance  that  which  is  left  after  repeated  attacks  of 
conjunctivitis  ;  the  mucous  membrane  is  rough  and  tender  when  touched  ;  the 
colour  is  bright  red  ;  and  it  is  covered  with  small  papillaj.  Bliglit  strictures, 
again,  are  occasionally  the  cause  ;  the  exudation  of  lymph  is  not  sufficient  to 
affect  the  stream,  but  for  all  that  it  renders  the  mucous  membrane  hard 
and  unyielding,  so  that  it  cannot  unfold  itself  as  the  urine  is  passing. 
Finally,  in  some  cases,  the  whole  of  the  urethra  in  front  of  the  triangular 
ligament  continues  to  secrete  a  profuse  mucopurulent  fluid,  without  its  being 
possible  to  find  any  local  or  constitutional  cause  to  account  for  it.  Harrison 


Pig.  447. — Leitei-'s  panelectroscope,  from  Schall's  catalogue.    L,  lamp  ; 

V,  lens  for  correcting  any  defect  in  the  observer's  vision. 
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lias  described  several  such,  in  which  the  passage  appears  to  have  degenerated 
into  a  chronic  suppurating  sinus,  which  could  not  be  drained,  and  which,  in 
spite  of  injections,  and  in  one  case  of  internal  urethrotomy,  declined  to  im- 
prove in  any  way.  At  last  they  were  cured  by  giving  the  urethra  perfect  rest 
for  a  mouth,  opening  it  behind  in  the  periuseum,  and  draining  off  all  the 
urine  fi-om  the  bladder,  so  that  no  drop  should  flow  along  it. 

An  absolute  diagnosis  in  such  cases  can  only  be  made  by  means  of  an 
endoscope.  Leiter's  panelectroscope  is  perhaps  the  most  convenient:  it 
carries  a  small  incandescent  lamp  in  the  vertical  portion,  so  arranged  that 
its  rays  are  concentrated  by  a  mirror  and  reflected  down  the  tube,  while  the 
observer's  eye  looks  over  the  upper  edge.    It  is  an  additional  advantage  that, 
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with  this  instrument,  appHcations  may  be  made  to  any  part  of  the  m-ethra 
that  requires  them,  without  withdrawing  the  tube. 

Constitutional  treatment  should  be  thoroughly  tried.  If  the  patient  is 
broken  down  in  health  and  strength,  tonics  and  sea-air  often  prove  efficacious  ; 
or,  if  there  is  evidence  of  gout,  alkaHes  may  be  given,  or  the  patient  may  be 
sent  for  a  time  to  Bath  or  Homburg,  so  that  the  mode  of  life  may  undergo  a 
complete  change.  The  diet  should,  in  all  cases,  be  carefully  regulated, 
especially  as  regards  the  amount  of  alcohol ;  and,  according  to  some,  smoking 
is  particularly  injurious.  At  the  same  time,  the  deeper  part  of  the  urethra 
should  be  thoroughly  washed  out  with  some  mild  astringent,  as  in  chronic 
gonorrhoea,  only  this  should  be  done,  not  once  a  day,  but  after  each  act  ot 
micturition.  It  is  no  use  injecting  the  meatus  unless  it  is  known  there  is  a 
tender  spot  in  the  fossa  navicularis  ;  the  only  method  is  to  pass  a  soft 
rubber  tube  down  as  far  as  the  bulb,  and  with  Higginson's  syringe  gently 
douche  the  whole  length  from  behind,  varying  the  nature  of  the  application 
every  week  or  ten  days.  If  this  does  not  succeed,  a  full-sized  bulbous  instru- 
ment should  be  slowly  and  carefully  passed,  and  then  after  the  spasm  has 
subsided,  withdrawn  again.  Sometimes  this  of  itself  is  sufficient :  the  mus- 
cular fibre  of  the  urethra  is  stretched ;  the  spasm  ceases  for  a  time  ;  the 
mucous  membrane  gets  a  certain  amount  of  rest,  and  the  irritation  has  a 
chance  of  subsiding.  The  same  treatment  is  often  successful  in  obstinate 
cases  of  neuralgia,  which  persist  without  anything  being  found  to  account  for 
them. 

Most  frequently,  however,  the  persistence  of  the  symptoms  is  due  to  some 
local  change  in  the  mucous  membrane,  which  requires  special  treatment. 
The  method,  of  course,  must  vary  with  the  lesion  ;  small  warts  in  the  meatus 
may  be  snipped  off  or  touched  with  mild  caustics  ;  if  the  mucous  membrane 
is  rough  and  granular,  a  moderately  strong  astringent  may  be  applied  to  the 
surface  by  means  of  a  syringe,  as  in  chronic  prostatitis.  Glycerine  and 
tannic  acid  I  have  found  very  useful  to  commence  with  ;  if  this  fails,  nitrate 
of  silver  (gr.  v  ad  §j)  may  be  tried.  Sinuses  should  be  distended  with 
a  similar  injection,  after  each  act  of  micturition,  or,  if  near  the  meatus, 
they  may  sometimes  be  laid  open.  There  is  a  congenital  diverticulum 
occasionally  present  in  the  fossa  navicularis,  which  rarely  gets  well  until  it  is 
treated  in  this  way.  Its  existence  may  be  suspected  when  there  is  a  feeling 
of  pain  in  the  glans  at  the  commencement  of  micturition,  or  when  squeezing 
the  glans  suddenly  sometimes  causes  a  few  drops  of  discharge  to  make  their 
appearance  ;  but,  as  its  opening  lies  towards  the  bladder,  it  can  only  be  de- 
tected with  the  endoscope,  or  with  a  probe,  the  point  of  which  is  bent  back 
upon  itself.  Finally,  if  there  is  any  resistance  to  the  passage  of  a  sound, 
especially  as  it  is  being  withdrawn,  suggesting  the  presence  of  a  commencing 
stricture,  a  full-sized  instrument  should  be  passed  once  a  week,  until  it  is  no 
longer  grasped. 

Stkictuee 

Stricture  of  the  urethra  may  be  congenital  or  acquired.  The  former  is 
very  rare  and  only  occurs  at  the  meatus,  or  within  a  short  distance  of  it ; 
the  latter  is  met  with  in  every  part  except  the  prostatic,  and  is  always  the 
result  of  inflammation. 

Stricture,  in  the  true  sense  of  the  term,  must  be  a  structural  alteration 
in  the  wall  of  the  urethra ;  there  may  be  only  a  certain  degree  of  roughness 
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and  unevenness,  so  that  the  mucous  membrane  does  not  unfold  itself 
smoothly  when  urine  is  passing  ;  or  thickening  and  exudation  in  the  sub- 
mucous tissue,  leaving  the  surface  smooth  ;  but  in  every  case  there  is  a  defi- 
nite and  persisting  change.  Spasm  and  congestion  are  always  present  in 
addition,  owing  to  the  vascularity  of  the  part  and  to  the  amount  of  unstriped 
muscular  fibre,  especially  in  the  region  of  the  bulb  ;  and  in  certain  conditions 
(such  as  congestion  of  the  prostate)  these  of  themselves  are  sufficient  to  cause 
obstruction  and  retention  ;  but  they  are  in  reality  symptoms,  not  diseases,  and 
it  is  better  to  reserve  the  term  stricture  for  an  organic  change. 

Causes. — GoiiorrJum  is  by  far  the  most  common,  A  slight  attack 
merely  leaves  the  surface  tender  with  enlarged  hypertrophied  papillfe  ;  when 
it  is  more  severe  and  long  continued,  a  large  amount  of  exudation  is  poured 
out  into  the  submucous  tissue  ;  and  gradually,  as  it  becomes  organised,  it 
constricts  the  canal  more  and  more.  Ulceration  of  the  surface  and  cicatri- 
sation are  rare. 

Injury. — Rupture  of  the  urethra  may  cause  stricture  of  a  very  obstinate 
character  if  suppuration  occurs,  owing  to  the  dense  mass  of  cicatricial  tissue 
formed.  Impaction  of  a  calculus,  median  lithotomy,  when  the  urethra  is 
torn,  and  caustics  are  occasional  causes. 

Syphilis. — Primary  sores  not  unfrequently  cause  stricture  at  the  orifice  ; 
and  occasionally,  in  the  later  stages,  ulceration  of  the  mucous  membrane  or 
gummatous  exudation  into  the  corpus  spongiosum,  leads  to  the  same  result. 
A  few  instances  are  on  record  in  which  stricture  has  followed  tubercular 
ulceration. 

Many  different  terms  are  used  to  describe  strictures,  according  to  the 
prominence  of  special  features.  If  there  is  a  band  of  lymph  stretching  across 
the  canal  from  side  to  side,  it  is  called  a  bridle  ;  when  there  is  a  thickening 
round  the  whole  circumference,  as  if  apiece  of  string  were  tied  around  it,  it  is 
annular  ;  and  if  the  base  is  much  infiltrated,  indurated.  Sometimes,  espe- 
cially in  old  cases  where  there  are  fistulas,  this  is  so  hard  and  extensive  that 
the  stricture  is  said  to  be  cartilaginous.  Those  are  irritable  where  rigors 
occur  whenever  a  catheter  is  passed  ;  and  resilient  or  elastic  if  the  constric- 
tion returns  at  once  after  dilatation.  Very  often  they  are  tortuous ;  and 
sometimes,  but  probably  only  when  the  wall  of  the  urethra  has  sloughed,  they 
are  impermeable. 

So  far  as  concerns  the  question  of  treatment,  the  most  important  dis- 
tinctions are  the  locality  (whether  near  the  meatus  or  deep  down  in  the 
bulbous  part),  the  length  of  time  the  stricture  has  been  there,  and  the  amount 
of  induration.  If  recent,  the  infiltration  is  shght,  and  the  lymph  to  a  great 
extent  still  soft  and  cellular;  in  older  cases,  those  for  instance  of  some  years' 
duration,  an  inch  or  more  of  the  wall  of  the  urethra  may  be  converted  into  a 
dense  cicatricial  mass,  extending  into  the  corpus  spongiosum,  and  feeling 
from  the  outside  as  hard  and  resistant  as  cartilage. 

Locality .—^iviciwxe  never  occurs  in  the  prostatic  portion  of  the  urethra. 
The  most  common  situation  is  said  to  be  at  the  bulb,  though  in  a  very  large 
number  of  instances  it  is  really  in  front  of  this.  Various  reasons  have  been 
offered  in  explanation.  Some  consider  it  due  to  this  portion  of  the  urethra 
being  horizontal  when  the  body  is  erect ;  the  discharge  does  not  flow  away, 
and,  acting  as  an  irritant  to  the  mucous  membrane,  causes  a  greater  amount 
of  lymph  to  be  poured  out  here  than  elsewhere.  Others  have  assigned  it  to 
the  angle  that  the  penis  forms  in  front  of  this  spot,  so  that  the  walls  are 
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pressed  closely  together.  Probably  the  real  reason  is  the  unusual  amount 
and  the  looseness  of  the  mucous  and  submucous  tissues  allowing  a  larger 
quantity  of  lymph  to  collect.  The  urethra  is  only  patent  for  the  moment  that 
the  urine  is  passing  along  it ;  except  at  this  instant,  its  walls  are  in  contact 
and  thrown  into  longitudinal  or  spiral  folds.  If  it  becomes  inflamed,  these 
are  thickened,  swollen,  and  pressed  together  ;  and  if  the  lymph  that  is  poured 
out  is  allowed  to  become  organised,  the  canal  is  permanently  narrowed. 

When  traumatic,  the  seat  of  the  stricture  depends  naturally  upon  the 
injury.  Usually  the  urethra  is  torn  a  little  in  front  of  the  membranous  part 
or  just  where  this  joins  the  bulb.  Those  due  to  venereal  sores  are  nearly 
always  at  or  close  to  the  meatus. 

In  most  instances  stricture  is  single,  but  it  is  not  uncommon  to  find  two 
or  even  more,  and  in  a  few  cases  as  many  as  six  distinct  ones  have  been 
described  as  existing  at  the  same  time. 

Pathology. — Post  mortem  a  stricture  appears  as  a  contraction  of  part  of 
the  urethra.  Sometimes,  especially  when  near  the  meatus,  there  is  a  band 
stretching  across  from  one  wall  to  the  other,  or  a  distinct  cicatrix  on  the 
sides  ;  more  frequently  there  is  an  opaque  white  constriction,  extending 
around  the  whole  circumference,  dense  and  indurated,  and  varying  in  thick- 
ness in  different  parts,  so  that  the  canal  is  narrowed,  tortuous,  and  irregular. 
In  many  cases  the  mucous  membrane  is  affected  equally  with  the  submucous 
tissue,  its  elasticity  is  entirely  gone,  and  it  is  fixed  firmly  ;  but  sometimes  it 
can  be  dissected  off,  and  opened  out  to  its  full  extent,  almost  unaltered.  On 
the  other  hand,  in  old  cases,  especially  in  the  region  of  the  bulb,  the  mucous 
and  submucous  coats,  the  corpus  spongiosum,  and  even  the  areolar  tissue 
outside,  are  converted  into  a  gristly  cartilaginous  mass,  in  which  scarcely  a 
trace  of  any  of  the  original  structures  can  be  found. 

In  front  of  the  stricture  the  mucous  membrane  is  swollen,  reddened,  and 
hyperaemic,  ready  to  bleed  at  the  least  touch,  and  the  unstriped,  muscular  fibre 
is  in  a  state  of  tonic  contraction  ;  but  this,  of  course,  disappears  ^josi  mortem. 
The  surface,  however,  is  rough  and  irregular  with  small  granulations ; 
usually  it  is  discoloured  from  old  haemorrhages  ;  or  it  is  excoriated  or  covered 
over  with  mucus,  and  the  normal  folds  of  the  urethra  are  confused  and 
sometimes  altogether  lost. 

Behind,  the  effect  upon  the  other  organs  is  soon  apparent.  Owing 
to  the  increase  in  the  pressure,  the  urethra  becomes  dilated  ;  the  orifices  of 
the  small  ducts  enlarge  ;  some  of  the  bands  of  muscular  fibre  increase  in 
size,  leaving  between  them  depressions  in  the  thinned  and  stretched  mucous 
membrane,  similar  to  those  found  in  the  bladder,  only  on  a  much  smaller 
scale  ;  and  at  length  the  interior  may  become  reticulated  or  studded  with 
little  pouches  which  act  as  receptacles  for  decomposing  urine.  Then  the 
bladder  becomes  affected.  If  the  obstruction  is  sudden  and  extreme  from 
the  first,  too  great  for  the  muscular  coat  to  overcome,  it  yields  and  becomes 
atrophied,  the  cavity  enlarges,  and  the  walls  become  thin  and  soft.  If,  on 
the  other  hand,  the  resistance  is  of  slow  formation,  so  that  the  work  in- 
creases gradually,  and  if  there  is  any  irritation,  so  that  the  bladder  is  con- 
stantly contracting,  the  opposite  effect  is  produced— at  first,  at  any  rate  : 
the  wall  grows  thick  and  rigid  ;  the  cavity  diminishes  in  size ;  the  mus- 
cular coat  hypertrophies ;  and  the  fasciculi  stand  out  under  the  mucous 
membrane  in  ridges,  like  the  musculi  pectinati  of  an  auricle,  leaving 
between  them  deep  depressions.    As  time  passes,  these  changes  become 
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more  and  more  marked  :  each  time  the  bladder  contracts  the  urine  is  driven 
into  the  depression  between  the  ridges,  until  they  become  deep  enough  to 
project  on  the  outside  under  the  serous  covering  ;  and  then  they  soon  enlarge 
into  tunicary  hernice  or  sacculi.  There  is  no  muscular  fibre  in  their  wall ; 
they  cannot  resist  or  empty  themselves  ;  with  each  contraction  the  urine  is 
driven  into  them,  distending  them  in  all  directions  ;  and  not  unfrequently 
they  become  almost  as  large  as  the  bladder  itself,  with  which  they  communi- 
cate by  a  very  narrow  opening  (fig.  411).  The  same  influence  is  felt  by  the 
ureters  and  the  pelvis  of  the  kidneys  ;  there 
is  no  regurgitation,  but  owing  to  the  great 
increase  in  the  pressure,  they  become  more 
and  more  distended,  at  the  expense  of  the 
glandular  part,  until,  in  the  case  of  the 
kidneys,  the  secreting  power  is  serioixsly 
impaired. 

The  effect,  however,  is  rarely  limited  to 
mechanical  dilatation.  I  have  known  cases 
in  which,  though  the  bladder  was  distended 
to  the  umbilicus,  and  though  it  had  been 
in  that  condition  for  months  and  even 
years,  the  urine  on  being  drawn  off  was 
normal  and  acid  ;  but  this  is  the  exception. 
Inflammation  nearly  always  breaks  out 
sooner  or  later,  probably  extending  up- 
wards from  the  stricture.  Ulceration  may 
then  set  in  behind,  in  the  dilated  part  of 
the  urethra,  and  lead  to  extravasation  of 
urine ;  an  abscess  may  form  in  the  sub- 
stance of  the  stricture  tissue,  and  burst 
in  the  perinaaum,  leaving  behind  it  a  fis- 
tulous opening ;  suppuration  may  occur 
around  the  prostate  ;  or  the  inflammation 
may  spread  down  the  vas  deferens  to  the 
testes. 

The  bladder  is  usually  the  first  in- 
volved, but  the  ureters  and  kidneys  follow 
suit  very  soon.  At  first  there  is  merely 
catarrhal  cystitis  and  pyelitis,  but  when 
the  urine  becomes  more  irritating,  and 
especially  when  it  decomposes,  the  eflect 
is  much  more  marked.  The  mucous  mem- 
brane becomes  ulcerated  and  coated  with 
phosphatic  debris ;  the  pus  spreads  along  the  connective  tissue  in  the  sub- 
stance of  the  kidney  ;  numbers  of  minute  abscesses  form  under  the  capsule 
and  in  the  cortex  ;  the  apices  of  the  pyramids  are  destroyed ;  and  at  length 
the  kidney  is  almost  disorganised  ;  it  is  reduced  in  size,  hard,  and  irregular 
on  the  surface,  from  old  interstitial  inflammation  ;  the  capsule  is  adherent ; 
when  it  is  stripped  off  there  are  numbers  of  little  abscesses  beneath  ;  and 
the  pelvis  is  enlarged,  irregular  in  shape,  blackened  and  ulcerated  on  the 
surface,  and  filled  with  a  mixture  of  stinking  pus  and  phosphatic  debris. 

Symptoms,    (a)  Tliose  due  to  the  ohstruction. — Complete  retention  is 
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Pig.  448. — StricUive  of  urethra,  showing 
fascicuhited  and  contracted  bladder ; 
dihxted  prostatic  urethra  with  reticu- 
lations consequent  upon  distension  of 
the  2^1'ostatic  follicles;  ulceration 
above  the  stricture,  and  orifice  of  false 
passage  below. 
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sometimes  almost  the  first.  In  recent  strictures  the  urethra  is  often  pecuHarly 
sensitive  ;  spasm  and  congestion  may  be  caused  by  the  shghtest  irritants 
and  close  the  channel  altogether,  even  though  the  opening  is  still  fairly  wide. 
More  frequently  the  outflow  is  merely  impeded.  Simple  twistmg  or  flatten- 
ing of  the  stream  may  be  due  to  the  shape  of  the  meatus,  and  means  nothing  ; 
but  if  it  is  forked  or  much  reduced  in  size  or  force  it  is  very  suggestive.  In 
old  cases,  when  the  obstruction  becomes  very  great,  the  stream  may  fail 
completely,  the  urine  only  coming  in  drops.  Generally,  after  micturition  is 
finished,  the  last  few  drops  flow  away  of  themselves,  owing  to  the  action  of  the 
urethral  muscles  being  interfered  with  ;  but  this  happens  also  in  enlargement 
of  the  prostate,  and  even  after  exposure  to  cold. 

{b)  Those  due  to  inflammation — Usually  there  is  a  slight  mucopurulent 
discharge  (gleet),  especially  of  a  morning,  or  after  exercise.  In  general  it  is 
only  a  drop  or  two,  and  many  patients  are  unaware  of  its  existence,  but  it 
may  cause  great  annoyance.  Pain  is  seldom  felt,  unless  there  is  some  in- 
flammatory complication,  or  the  urethra  is  forcibly  distended.  In  cases  of 
long  standing  there  is  usually  thickening  about  the  corpus  spongiosum  or 
the  bulb.  Spasm  is  rarely  wanting,  and  often  leads,  especially  in  recent 
strictures,  to  complete  retention.  As  they  grow  old  and  cartilaginous,  either 
the  muscle  loses  its  power  or  the  surface  its  sensibility  ;  but  in  this  there  is 
a  strong  personal  element,  and  the  urethra  is  much  more  sensitive,  especially 
when  inflamed,  in  some  than  in  others.  Any  slight  irritant,  an  excess  of  uric 
acid  for  example,  alcohol,  sexual  indulgence,  exposure  to  cold  or  wet, 
constipation,  or  even  an  inflamed  pile,  may  set  up  sufficient  spasm  to 
render  the  closure  complete. 

.  This  is  of  great  consequence  in  relieving  retention  due  to  stricture.  If 
a  catheter  cannot  be  passed  at  once,  teasing  the  stricture  only  makes  the 
spasm  and  congestion  worse  ;  while  relief  (for  a  time,  until  more  efficient 
measures  can  be  adopted),  can  almost  always  be  obtained  by  hot  baths  and 
other  measures  that  procure  muscular  relaxation. 

The  course  of  stricture,  if  left  to  itself,  is  simply  from  bad  to  worse. 
Temperament  and  the  position  of  the  stricture  are  of  some  influence  :  deep 
ones,  that  is  to  say,  are  worse  than  those  near  the  meatus  ;  but  the  chief  ele- 
ment in  prognosis  is  the  condition  of  the  kidneys.  As  the  bladder  becomes 
involved,  micturition  becomes  more  frequent  and  the  straining  greater  ;  the 
patient  has  to  rise  at  night ;  retention  is  always  liable  to  occur ;  at  first  it 
may  be  relieved  with  an  instrument  or  baths  and  purgatives,  but  each  time  it 
leaves  a  permanent  change  for  the  worse  ;  pain  becomes  a  more  prominent 
feature ;  there  is  a  constant  dull,  aching  pain  in  the  loins  ;  and  rupture, 
hfemorrhoids,  and  other  troubles  follow.  Then  the  kidneys  become  affected  : 
the  specific  gravity  of  the  urine  diminishes  ;  the  amount  of  solids  is  lessened  ; 
the  patient  grows  weak  and  anaemic  ;  digestion  fails  ;  chills  and  feverish 
attacks  are  of  common  occurrence  ;  the  skin  becomes  harsh  and  dry,  and  the 
health  breaks  down  completely.  Urinary  abscess  is  of  common  occurrence  : 
extravasation  may  take  place  ;  calculi  may  form ;  inflammatory  troubles  of 
all  kinds  may  follow ;  or,  if  none  of  these  things  happen,  the  quantity  as 
well  as  the  quality  of  the  urine  diminishes  ;  the  albuminuria  becomes  more 
pronounced ;  and  death  is  caused  either  by  urethral  fever  and  suppression, 
or  more  frequently  by  some  intercurrent  disorder,  such  as  pneumonia  or 
pleurisy. 

Diagnosis. — The  diagnosis  of  stricture  can  only  be  made  by  sight  or 
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touch.  With  the  exception  of  those  at  the  meatus,  either  an  endoscope  or  a 
sound  must  he  employed.  Each  has  its  separate  uses  ;  one  cannot  replace 
the  other.  As  most  patients  do  not  apply  for  relief  until  the  narrowing  of 
the  canal  is  advanced,  the  sound  is  of  greater  service ;  but  in  earlier  cases, 
where  there  is  little  organic  change,  and  where  the  symptoms  are  mainly  due 
to  spasm  and  congestion,  the  endoscope  tells  much  more.  With  the  one  it 
is  only  possible  to  say  that  there  is  a  tender  spot  in  the  wall  of  the  urethra, 
giving  rise  to  spasm,  congestion,  and  pain  ;  with  the  other,  the  size,  locality, 
and  nature  of  the  lesion  can  be  accurately  determined,  in  most  cases  with 
the  greatest  ease. 

For  diagnosis,  metal  sounds  are  preferable  to  flexible  ones  ;  the  informa- 
tion they  give  is  more  precise.  For  treatment  this  does  not  hold  good  ;  a  soft 
flexible  instrument  can  often  find  its  way  along  the  folds  of  the  mucous 
membrane  into  the  orifice  of  a  stricture,  while  a  rigid  one  becomes  entangled 
at  once.  The  best  are  of  steel,  as  this  takes  a  higher  polish  and  the  curve 
should  be  short  and  abrupt.  The  smaller  sizes  may  be  of  the  same  diameter 
throughout,  but  in  the  case  of  the  larger  ones  the  shaft  is  slender,  so  that  it 
may  move  freely  in  the  urethra,  and  the  end  expanded  like  a  bulb.  This 
may  be  either  conical  or  ovoid  ;  the  former  are  used  for  ascertaining  the 
length  of  a  stricture,  the  conical  shape  passing  readily  through  the  narrowed 
part ;  on  being  withdrawn  the  shoulder  catches  at  once.  Unfortunately 


Fig.  449. — Otis'  ureihrameter. 


English  sizes  are  so  arbitrary  that  it  is  scarcely  possible  to  be  accurate  with 
them  ;  the  smallest  is  usually  about  one-fifth  of  an  inch  in  circumference, 
the  largest  (No.  12)  nearly  an  inch.  The  French,  on  the  other  hand,  are 
graduated  accurately  from  one  millimetre  in  circumference  up  to  forty. 

The  size  of  the  urethra. — There  is  a  distinction  between  the  normal  dia- 
meter of  the  urethra  during  life  and  the  size  to  which  it  can  be  stretched 
without  injury.  Even  when  urine  is  passing  in  full  stream  the  walls  are 
contracted  and  maintain  a  certain  degree  of  tonic  pressure  upon  it  so  as  to 
ensure  its  ejection  ;  and  they  can  be  stretched,  so  far  at  least  as  the  penile 
part  is  concerned,  far  beyond  this.  If  a  stricture  is  to  be  considered  cured, 
it  must  be  dilated  until  its  width  is  as  great  as  that  of  the  adjacent  part  of 
the  urethra  when  distended  to  its  utmost.  Clearly,  if  it  contracts  again,  it 
will  close  much  sooner  if  it  has  been  dilated  to  No.  12  English  than  if  it 
has  been  dilated  to  No.  16.  But  this  is  not  all :  if  it  is  in  a  part  which  can 
be  distended  more  widely  (even  though  its  diameter  is  equal  to  that  of  the 
rest  v/hen  urine  is  passing),  it  remains  an  obstruction  still ;  the  walls 
are  hard  and  rigid  instead  of  being  soft  and  flexible,  and  they  must  be 
stretched  until  the  induration  is  gone  and  the  lining  membrane  falls  into  its 
natural  folds  again.  How  wide  this  may  be  differs  in  each  part,  and  probably 
in  each  person  ;  and  the  only  way  to  ascertain  it  is,  either  by  carefully  ex- 
ploring with  bullet  sounds  of  different  sizes  (enlarging  the  meatus  if  neces- 
sary to  admit  them),  or  by  measuring  it  directly  with  a  urcthrameter.  The 
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most  convenient  form  of  this  instrument  is  that  invented  by  Otis  ;  it  consists 
of  a  straight  shaft,  carrying  at  its  end  a  small  expanding  bulb.  The  size  of 
this  can  be  increased  or  diminished  by  means  of  a  screw  near  the  handle. 
The  measurement  is  recorded  on  a  gauge. 

The  relation  described  by  Otis  between  the  size  of  the  penis  and  that  of 
the  urethra  only  holds  good  in  a  limited  number  of  cases  ;  and  a  stricture 
dilated  to  No.  12  E.  may  be  cured  in  one  person,  while  in  another  No.  18  E. 
is  not  too  large. 

The  meatus  varies  from  a  mere  pinhole  to  the  size  of  No.  16  E.  (30mm.  F.); 
very  often  it  is  the  narrowest  part,  and  it  never  dilates  readily.  The  fossa 
navicularis,  on  the  other  hand,  is  fairly  wide,  and  can  be  enlarged  without 
difficulty.  After  this  the  canal  is  narrow  again,  the  diameter  slowly  increas- 
ing as  the  bulb  is  approached';  but  the  mucous  membrane  is  so  abundant 
and  the  tissues  around  so  soft,  that  in  most  cases  No.  16  E.  (30  F.)  and  even 
No.  18  E.  (34  F.)  will  pass  with  very  little  pressure  and  without  anyhfemor- 
rhage.  At  the  membranous  part  again  there  is  a  very  sudden  constriction  ;  ■ 
but  here  the  structures  around  the  canal  are  so  rigid  and  unyielding  that  it  can 
rarely  be  dilated  beyond  No.  12,  or  at  the  utmost  No.  13  E.  ;  and  very  often 
instruments  of  this  size  only  pass  with  considerable  pain.  After  this  in  the 
prostatic  portion  the  distensibility  increases  to  such  an  extent  that  the  fore- 
finger (if  an  opening  is  made  in  the  perinfeum)  can  be  passed  through  it 
without  difficulty,  and  without  lacerating  the  mucous  membrane. 

There  are  certain  consequences  which  not  macommonly  follow  the  intro- 
duction of  a  bougie  or  catheter  ;  and,  so  far  at  least  as  most  of  them  are 
concerned,  the  liability  to  their  occurrence  is  distinctly  greater  when  a 
stricture  is  present,  especially  if  it  is  recent  and  the  mucous  membrane  is 
soft,  hyperfemic,  and  over-sensitive.  In  old  cases,  or  where  a  catheter  has 
been  repeatedly  passed,  it  may  be  conjectured  that  the  nerve-endings  have 
to  a  great  extent  lost  their  sensibility. 

Most  of  these  have  been  already  mentioned ;  some  are  due  to  mechanical 
violence  (hasmorrhages  and  false  passages,  for  example)  ;  others  to  inflam- 
mation, affecting  the  urethra,  bladder,  or  prostate  ;  and  others  again  to  the 
influence  upon  the  nerve-centres.  Of  these  the  most  important  are  atony  of 
the  bladder  muscle,  leading  to  retention  ;  paralysis  of  the  vasomotor  nerves  of 
the  kidney,  causing  hfematuria,  or  suppression  ;  syncope  ;  shock  ;  rigors,  and 
urethral  fever  in  its  various  forms. 

The  same  precautions  should  be  used  in  exploring  the  urethra  with  a 
sound  as  in  passing  a  catheter.  The  patient  should  be  prepared  in  the  same 
way  and  the  same  method  adopted  ;  but  as  the  object  is  not  to  get  into  the 
bladder  with  the  least  friction,  but  to  ascertain  what  sources  of  friction  there 
are  in  the  urethra,  anaesthetics  and  cocaine  are  not  advisable. 

Method  of  exploration. — As  a  rule  it  is  best  to  commence  with  a  sound  of 
moderate  size.  No.  8  or  No.  9  E.  (15  to  17  F.)  ;  if  this  passes  smoothly  and 
easily  along  the  mucous  membrane,  stretching  out  the  folds  without  meeting 
with  any  resistance,  a  larger  one,  No.  11  E.  (20  or  21  F.)  may  be  tried  ;  and  if 
this  is  equally  successful,  it  may  be  concluded  that  there  is  no  serious  degree 
of  contraction. 

More  frequently  the  instrument  is  grasped  and  held  as  soon  as  the  point 
passes  the  fossa  navicalaris.  The  unstriped  muscular  fibre  slowly  contracts 
upon  it,  holds  it  fast  for  a  minute  or  two,  and  then  gradually  tires  itself  out 
and  releases  it  again.    For  this  reason  bulbous  sounds  with  a  comparatively 
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slender  shaft  are  more  useful  for  exploring  than  those  of  which  the  diameter 
is  the  same  throughout  ;  with  the  former  the  enlargement  only  is  held,  and 
the  degree  of  resistance  in  different  parts  of  the  canal  can  be  appreciated  ; 


Fig.  450. — Bulbous  sound  for  diagnosis. 


with  the  latter  the  shaft  is  grasped  with  as  much  tenacity  as  the  end,  and 
the  delicacy  of  touch  is  to  a  great  extent  lost. 

This  occurs  even  when  the  urethra  is  perfectly  healthy,  especially  if  a 
catheter  is  being  passed  for  the  first  time,  or  if  the  patient  suffers  from  gout 
or  froin  highly  acid  urine  ;  the  instrument  is  firmly  grasped  the  whole  way 
down.    Very  often  a  second  sound  several  sizes  longer  can  be  passed  more 
easily  than  the  first.    If,  however,  before  the  membranous  part  is  reached, 
there  is  one  spot  more  sensitive  than  the  rest,  or  if,  after  passing  easily  for 
an  inch  or  two,  the  sound  is  suddenly  arrested  and  held  for  a  time,  and  per- 
haps is  stopped  again  a  little  farther  on  (especially  at  the  bulb,  for  the 
muscular  coat  is  thickest  there),  there  is  probably  some  local  affection,  not 
sufficient  of  itself  to  cause  distinct  narrowing  of  the  canal,  but  quite  enough 
to  render  it  tender  and  sensitive  when  touched,  and  to  make  the  muscular 
fibre  of  the  deeper  part  of  the  urethra  involuntarily  contract  upon  the  offend- 
ing body  and  bar  its  further  progress.    In  the  bulbous  part  this  is  not  un- 
usual ;  and  if  the  front  portion  of  the  urethra  is  not  examined  with  sufficient 
care  the  mistake  may  be  made  of  imagining  that  there  is  an  organic  stricture 
deep  down,  while  the  real  cause  is  some  superficial  lesion,  a  mass  of  granu- 
lations perhaps,  or  a  little  inflammatory  thickening  near  the  orifice.  Ex- 
amination with  the  endoscope  under  an  anaesthetic  usually  reveals  at  once 
the  true  state  of  things ;  unlike  an  organic  or  true  stricture,  the  obstruction 
disappears  completely  as  the  mucous  membrane  becomes  insensitive,  even 
with  cocaine ;  the  largest  tube  then  that  the  meatus  will  admit  can  be  in- 
serted without  the  least  pain,  and  an  accurate  diagnosis  made,  both  as  to  the 
seat  and  the  nature  of  the  lesion. 

When  there  is  a  definite  organic  stricture  the  sound  is  either  stopped 
abruptly,  or,  if  the  spasmodic  contraction  relapses  sufficiently  to  allow  it  to 
pass,  the  surface  feels  rough  and  irregular.  The  situation  of  the  stricture, 
its  size  and  length,  and  whether  it  is  the  only  one  present,  must  next  be 
ascertained.  Smaller  sounds  must  be  used  for  this,  until  one  will  pass  ;  but 
now,  as  the  object  is  not  to  ascertain  the  presence  of  a  stricture,  but  to  find 
out  how  wide  it  is,  flexible  instruments,  which  will  find  the  easiest  path  for 
themselves,  are  better  than  rigid  ones.  The  length  can  only  be  ascertained 
by  passing  through  the  stricture  a  sound  with  the  shaft  graduated  in  inches, 
and  a  conical  bulb  at  the  end  ;  as  this  is  drawn  out,  the  base  of  the  cone 
catches  against  the  edge  of  the  stricture  and  marks  the  farthest  hmit.  Great 
care,  however,  is  necessary  for  this.  Recent  strictures  are  easily  displaced, 
owing  to  the  looseness  of  the  submucous  tissue  ;  and  if  the  shaft  of  the  sound 
is  too  flexible,  or  if  it  is  not  held  in  the  axis  of  the  canal,  it  is  easy  to  manu- 
facture a  stricture  at  any  point  ;  as  the  bulb  is  withdrawn,  it  throws  the 
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mucous  membrane  of  the  urethra  into  httle  transverse  wrinkles,  over  which 
it  shps  with  almost  the  same  sensation  as  over  a  definite  fibrous  ring. 
Deeper  strictures  of  course  can  only  be  found  out  when  they  are  narrower 
than  the  superficial  ones. 

Treatment. — The  object  in  treating  stricture  is  not  merely  to  dilate  that 
portion  of  the  urethra  to  its  full  dimensions,  but  to  prevent  it  narrowing 
again.  The  first  is  usually  easy  ;  the  second  exceedingly  difficult,  as  the 
lymph  thrown  out  resembles  scar-tissue  in  its  tendency  to  contract ;  but  as 
cicatrices  differ  in  this  respect,  according  to  their  cause,  those  due  to  burns 
being  the  worst,  so  it  is  claimed  for  some  of  the  methods  used  that  they 
either  insert  in  the  stricture,  as  it  were,  a  splice  of  material  less  prone  to  con- 
tract, or  even  cause  the  disappearance  of  the  cicatricial  tissue  itself. 

General. — The  first  thing  in  all  cases  is  to  allay  as  far  as  possible  the 
spasm  and  congestion  that  are  nearly  always  present.  In  cartilaginous 
strictures,  it  is  true,  they  are  not  of  so  much  importance  ;  but  in  recent  cases, 
of  only  a  year  or  two's  duration,  they  are  not  unfrequently  the  main  obstruction. 
It  is  a  very  common  thing  to  find  that  a  stricture  which  at  first  appears 
almost  impassable,  after  a  few  days'  rest  in  bed  under  proper  treatment,  allows 
a  No.  4,  or  even  No.  5,  English  to  slip  through  with  ease. 

When  the  attack  is  recent  and  acute,  accompanied  by  retention  of  urine, 
this  demands  the  first  consideration.  Either  a  catheter  must  be  passed  at 
once,  or  the  patient  must  be  placed  in  a  hot  bath,  the  bowels  opened  as  soon 
as  possible,  and,  if  the  condition  of  the  kidneys  is  such  as  to  allow  it,  a  full 
dose  of  opium  given.  Where  the  case  is  not  so  urgent  a  great  deal  may  be 
done  by  attention  to  general  treatment :  the  diet  should  be  light  and  un- 
stimulating  ;  the  bowels  kept  well  open  ;  and  if  the  urine  is  very  acid,  or 
if  there  is  a  large  amount  of  urates,  the  liver  should  be  made  to  act 
thoroughly.  Alkalies  and  hyoscyamus  are  of  the  greatest  use ;  opium,  if 
required,  should  be  given  in  the  form  of  a  suppository.  No  stimulants 
should  be  allowed  ;  the  patient  should  have  a  warm  bath  every  night ;  and, 
if  he  is  not  kept  in  bed  or  confined  to  his  room,  care  should  be  taken  that 
his  clothing  is  warm,  and  that  he  is  not  in  any  way  exposed  to  cold. 

Irritability  of  the  urethra  and  spasmodic  obstruction,  provided  there  is 
no  organic  change,  usually  disappear  in  a  very  short  time,  and  a  catheter 
slips  in  readily  and  without  pain.  If  the  spasm  persists,  the  urethra  may 
be  stretched  every  second  or  third  day  by  passing  a  full-sized  bougie  as  far 
as  the  bulb,  and  leaving  it  until  it  is  no  longer  grasped.  At  first  the  dis- 
turbance is  often  a  little  increased,  but,  provided  there  is  nothing  local  to 
keep  up  the  spasm,  this  rarely  fails.  If  it  does,  the  endoscope  usually  reveals 
some  cause,  such  as  a  small  mass  of  granulations,  or  a  slight  roughness  of 
the  mucous  membrane  in  the  anterior  part  of  the  urethra,  which  will  not 
get  well  without  local  treatment. 

Local. — There  are  five  chief  methods  of  treating  stricture — dilatation, 
rupture,  incision,  excision,  and  electrolysis.  Of  these,  the  first  three  are  the 
most  important,  and  each  of  them  is  capable  of  being  carried  out  in  various 
different  ways. 

1.  Dilatation. — This  may  be  either  interrupted  or  continuous.  In  the 
former  instruments  are  passed  every  two  or  three  days,  but  are  not  left  in  ; 
they  are  simply  introduced  and  withdrawn  again  ;  three  or  four  sizes  may  be 
passed  at  each  sitting,  but  none  should  be  so  large  as  to  be  tightly  grasped 
by  the  stricture  ;  and  each  time  it  is  as  well  to  commence,  not  with  the  largest 
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used  on  the  previous  occasion,  but  with  one  a  size  smaller.  In  the  latter  an 
instrument  is  passed  and  left  in,  so  that  the  end  only  lies  just  at  the  neck  of 
the  bladder.  The  principle  in  the  two  is  somewhat  different ;  the  former 
relies  merely  on  mechanical  means  ;  in  the  latter  the  instrument  sets  up  a 
certain  amount  of  irritation,  which  must  have  some  effect  upon  the  stricture 
tissue,  for  the  dilatation  succeeds  as  well  with  a  small  sound  as  with  a 
large  one.  Indeed,  if  the  instrument  fits  the  stricture  tightly,  it  is  very  likely 
to  set  up  so  great  a  disturbance  as  to  require  the  treatment  to  be  stopped  for 
a  time. 

(a)  Interrupted  iUlatation.~The  instruments  used  for  this  purpose  may 
be  either  catheters  or  bougies  :  the  former  have  the  advantage  of  allowing  a 
drop  of  urine  to  flow  away,  and  of  showing  that  the  bladder  has  been  success- 
fully reached ;  but  against  this  there  is  the  serious  objection  that,  especially 
in  the  case  of  the  smaller  sizes,  they  are  more  inclined  to  break,  owing  to  the 
eye,  and  also  that  it  is  not  so  easy  to  ensure  absolute  cleanliness.  Soft  ones 
should  always  be  preferred  to  rigid  :  if  the  stricture  is  of  wide  calibre,  they 
pass  just  as  well  ;  if  it  is  small,  they  find  their  way,  if  they  are  properly 
made,  infinitely  better.  A  small  metal  instrument  may  be  guided  by  the  hand 
more  easily,  it  is  true  ;  but  the  point  is  as  sharp  as  a  needle,  and  unless  it  is 
held  with  the  lightest  touch,  it  is  sure 'to  perforate  the  mucous  membrane, 
and  either  make  a  false  passage  or  else  convert  an  annular  stricture  into  a 
bridle. 

!  The  bougies  in  common  use  are  of  various  kinds.  The  English  or  gum- 
I  elastic  are  made  of  woven  silk,  coated  with  copal  varnish,  so  that  they 
retain,  to  some  extent,  when  cold,  the  shape  given  them  when  heated. 
These  are  of  the  same  circumference  the  whole  way  down.  The  French  or 
black  bougies  are  made  of  the  same  material,  but  are  much  more  flexible, 
and  of  difi'erent  shape.  Some  little  distance  from  the  point  the  instrument 
tapers  gradually  until  it  becomes  exceedingly  pliant ;  the  point  itself  is 
either  left  unguarded,  or,  in  the  olivary  bougies,  is  expanded  into  a  small 
bulb  supported  upon  a  slender  neck.  Genuine  French  bougies  are  as 
flexible  as  india-rubber  tubing,  and  if  the  bulb  touches  anything  the  neck 
bends  at  once.  English  black  ones  are  stiffer,  the  neck  especially  is  not  so 
pliant,  the  bulb  is  usually  too  large,  and,  as  soon  as  any  pressiu-e  is  made 
upon  it,  instead  of  the  curve  being  limited  to  the  neck,  it  involves  a  fourth 
of  the  length.  The  smaller  sizes  must  be  carefully  exammed  to  see  that 
th.  varnish  is  not  cracked  at  the  neck  ;  there  is  not  so  much  danger  as  in 
the  case  of  catheters,  but  it  is  not  uncommon  for  the  bulb  to  break  off 
suddenly,  and  this  might  easily  happen  in  the  urethra  with  very  serious 
results.  Sometimes  the  shaft  is  made  rigid  by  weaving  it  round  a  metal 
stylet,  so  that  the  instrument  can  be  bent  to  any  shape.  For  very  narrow 
strictures  bougies  are  made  of  whalebone,  catgut,  or  silkworm  gut.  The 
first-named  is  too  rigid,  even  when  softened  in  boiling  water,  to  be  of  much 
service.  Catgut  is  more  useful,  but  it  soon  grows  soft  in  the  urethra,  and 
then  bends  upon  itself.  Silk-worm  gut  is  employed  where  bougies  of 
moderate  length  and  great  tenuity  are  required-  Some  of  these  should  be 
straight,  others  bent  or  twisted  a  little  at  the  point,  so  that  if  the  orifice  is 
not  found  at  once,  the  whole  face  of  the  stricture  may  be  explored  systemati- 
cally, one  part  after  the  other,  by  merely  twisting  the  instrument  between 
the  finger  and  thumb. 

Besides  these  there  are  many  contrivances  for  special  occasions  or  for 
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very  narrow  and  tortuous  strictures.  Harrison's  whip-like  bougies  are 
about  two  feet  long,  very  thin,  and  tapering  to  a  fine  point  at  the  end.  If 
this  slips  through  the  stricture,  the  thicker  part  will  follow,  and  coil  up  in 
the  bladder  out  of  the  way.  Then  it  may  either  be  left  in  to  dilate  the 
stricture,  the  urine  passing  by  the  side  of  it,  or  it  may  be  used  as  a  guide  or 
pilot  for  a  railroad  or  tunnelled  catheter  (i.e.  one  with  an  opening  at  the 
end  instead  of  the  side),  or  for  the  hollow  staff  of  a  Maisonneuve-Teevan 
urethrotome.  Sometimes  a  silver  tube,  open  at  both  ends,  is  of  help ;  it 
should  be  about  six  inches  long,  and  as  large  as  the  meatus  will  admit. 
This  may  be  passed  down  to  the  face  of  the  stricture,  and  then  filled  with  a 
number  of  filiform  bougies  ;  if  these  are  tried  one  after  the  other,  occasion- 
ally one  will  slip  in.  An  instrument  known  as  a  path-finder  is  further 
elaborated  from  this :  it  consists  of  a  straight  tube  (20mm.  F.  in  diameter), 
the  end  of  which  is  closed  by  a  disc  Avhich  can  be  made  to  revolve.  In  the 
disc  is  a  small  perforation  through  which  a  filiform  bougie  passes,  and  as 
the  disc  rotates  this  is  carried  successively  all  round  the  stricture,  until  at 
length  the  orifice  is  found.  The  endoscope  answers  better  still :  if  the 
opening  of  the  stricture  can  once  be  seen,  a  fine-pointed  bougie  can  often  be 
guided  into  it  without  difiiculty. 

A  stricture  should  never  be  condemned  as  impermeable  so  long  as  a  drop 
of  urine  comes  out  from  the  meatus  ;  by  trying  one  kind  of  bougie  after  an- 
other, by  carefully  and  systematically  exploring  the  face  of  the  obstruction, 
the  orifice  can  be  found  in  nearly  every  case.  Cocaine  is  of  great  value  :  a 
few  drops  of  a  10  per  cent,  solution  injected  into  the  urethra  render  it  in- 
sensitive, and  do  away  to  a  great  extent  with  the  muscular  spasm  ;  but,  of 
course,  care  must  be  taken  not  to  injure  the  mucous  membrane.  An 
ahfesthetic  is  rarely  necessary.  Sometimes  a  drachm  of  oil  may  be  injected 
into  the  urethra  with  benefit ;  occasionally  the  little  granulation  or  fold  of 
mucous  membrane  which  often  covers  in  the  orifice  and  prevents  the  bougie 
entermg  can  be  floated  off  in  this  way;  and  in  some  instances,  where 
nothing  else  succeeds,  a  bougie  can  be  passed  during  the  act  of  micturition. 

False  passages  give  most  trouble :  they  nearly  always  start  from  the 
floor  of  the  urethra,  and,  though  they  are  most  common  in  the  region  of  the 
bulb,  they  may  occur  in  any  part.  As  a  rule  a  slight  check  is  felt  at  the 
moment  the  point  of  the  instrument  slips  to  one  side,  and  if  this  is  carefully 
noted  it  may  be  avoided  afterwards.  The  patient  very  often  feels  it  as  well, 
and  sometimes  is  able  to  give  valuable  information.  When  there  are 
several,  or  when  flexible  bougies  persist  in  following  the  wrong  track,  metal 
instruments  may  succeed,  the  point  being  guided  by  the  finger  in  the 
rectum.  Sometimes,  if  the  opening  in  the  mucous  membrane  is  occupied 
by  one  instrument,  a  second  may  be  passed  by  the  side  of  it  in  the  right 
direction,  but  when  two  or  three  of  these  passages  start  immediately  in  front 
of  a  stricture,  the  difficulty  of  avoiding  them  all  is  very  great. 

If  there  has  been  great  difficulty  in  introducing  a  bougie,  it  may  be  tied 
in  for  a  time,  beginning  with  continuous  dilatation.  When  this  is  not 
necessary,  the  bougie  is  withdrawn,  being  left  only  so  long  as  the  spasm 
continues,  and  a  larger  one  is  passed  at  once  before  the  track  is  lost.  Two 
or  three  sizes  may  be  passed  in  this  way  every  second  or  third  day  with  the 
minimum  cf  inconvenience  ;  the  best  time  is  in  the  morning,  an  hour  before 
the  patient  is  allowed  to  get  up.  When  the  stricture  admits  No.  8  or  9 
EngUsh  (15  to  17mm.  F.),  the  intervals  may  be  prolonged,  but  the  dilata- 
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tion  should  be  continued  until  no  obstruction  can  be  felt  with  a  full-sized 
bullet-sound.  Even  after  this  a  catheter  must  be  passed  occasionally— once 
a  week  at  first,  then  once  a  month,  and  after  a  time  perhaps  at  longer 
periods  still,  to  ensure  that  there  is  no  recontraction.  Unless  the  stricture 
is  a  very  recent  one,  so  that  the  greater  part  of  the  infiltration  is  still 
cellular,  permanent  cure  is  not  to  be  expected. 

The  dilatation  can  be  effected  much  more  quickly  by  the  use  of  conical 
or  bellied  sounds.  The  best  are  Lister's,  made  of  plated  steel,  so  as  to 
combine  weight  with  perfect  smoothness  of  surface.  The  ends  are  enlarged 
a  little ;  behind  the  neck  they  increase  gradually  in  thickness  until,  at  the 
other  end  of  the  curve,  they  are  about  three  sizes  (English)  larger  than  the 
point.  With  these  the  strictured  tissue  may  ])e  rapidly  stretched  to  almost 
any  size,  and  without  tearing  the  mucous  membrane.  Many  patients,  how- 
ever, resent  the  tension  they  cause,  and  there  is  the  disadvantage  that  the 
point  of  the  sound  is  no  longer  the  only  part  of  the  instrument  that  touches 
the  mucous  membrane  and  conveys  sensations  to  the  hand  of  the  operator. 

(b)  Continuous  dilatation. — In  this,  as  already  mentioned,  the  instru- 
ment is  left  lying  in  the  stricture  for  twenty-four  or  forty-eight  hours,  the 
patient  being  confined  to  bed,  or,  in  exceptional  cases,  allowed  to  move 
about  a  little  in  his  room.  A  longer  tune  than  this  without  changing  the 
instrument  is  not  advisable ;  and,  owing  to  the  irritation  that  is  set  up,  it 
is  usually  as  well  to  allow  an  interval  of  two  or  three  days  before  the  next  is 
introduced.  Even  then  there  is  usually  a  mucopurulent  discharge  from  the 
urethra. 

The  instrument  should  never  be  so  large  as  to  fill  the  stricture  ;  a  small 
one  acts  just  as  well  as  a  large  one,  and  is  much  less  likely  to  cause  nervous 
symptoms  ;  and  it  should  be  tied  in  so  that  the  point  lies  just  in  front  of  the 
neck  of  the  bladder.  Either  a  bougie  or  a  catheter  may  be  used  ;  if  the 
former,  the  urine  comes  by  the  side ;  if  the  latter,  the  instrument  may  be 
pushed  into  the  bladder  every  now  and  then,  and  withdrawn  again.  In 
this  way  a  stricture,  through  which  No.  1  English  can  scarcely  pass,  will 
admit  a  No.  5  and  even  a  No.  G  easily,  after  forty-eight  hours.  The 
presence  of  the  foreign  body  sets  up  a  certain  degree  of  hyperemia  ;  the 
fibrous  tissues  become  soft  and  swollen  ;  all  the  meshes  are  filled  with  fluid, 
and  the  denseness  of  the  cicatrix  disappears  for  a  time.  Unhappily,  if  left 
to  itself,  without  instruments  being  passed  at  frequent  intervals,  contraction 
sets  in  even  sooner  than  when  the  stricture  is  treated  in  the  intermittent 
manner. 

Merits  of  dilatation.— This  method  is  most  useful  in  recent  strictures, 
in  which  the  effusion  of  lymph  is  still  more  or  less  cellular,  and  has  not  yet 
spread  beyond  the  mucous  and  submucous  layers,  or  involved  the  peri- 
urethral tissues.  Those  near  the  meatus,  and  those  in  which  a  band  of  lymph 
passes  across  from  wall  to  wall,  can  be  treated  much  more  satisfactorily  in 
other  ways.  Dense  old  cartilaginous  strictures  frequently  will  not  dilate  at 
1,11,  the  tissues  are  too  hard  ;  or,  if  they  do,  it  is  only  up  to  a  certain  point, 
No.  5  or  6  (English) ;  then  they  stop  and  seem  to  be  entirely  unaffected 
iy  anything  further.  Sometimes,  too,  strictures  recontract  so  rapidly  that 
ncision  offers  a  better  prospect ;  and,  occasionally,  instances  are  met  with 
n  which  patients  resent  the  passage  of  an  instrument  to  such  an  extent, 
hat  it  is  advisable  to  get  rid  of  the  stricture  at  all  hazards  by  one  operation, 
t  is  not  uncommon  to  find  that  though,  so  long  as  a  stricture  persists, 
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every  attempt  at  passing  a  catheter  is  followed  by  a  rigor,  almost  anything^ 
may  be  done,  and  with  impunity,  as  soon  as  the  constriction  is  divided. 

Continuous  dilatation  may  be  employed  where  there  is  a  very  small 
stricture  and  great  diffictdty  in  finding  the  orifice,  but  it  is  distinctly  more 
liable  to  be  followed  by  suppression  of  urine,  acute  nephritis,  and  other 
serious  consequences,  and  relapses  are  more  rapid.  Further,  it  practically 
necessitates  confinement  to  bed,  but  in  many  cases  it  is  almost  essential  as  a 
first  step  towards  something  else. 

2.  Bu'pUire. — Many  instruments  have  been  devised  for  rapidly  stretching 
or  tearing  through  stricture  tissue  without  dividing  the  mucous  membrane. 
Thompson's  is  composed  of  two  blades  which  are  passed  into  the  urethra 
closed,  and  then  very  slowly  separated  to  any  required  extent  by  means  of 
a  lever  worked  from  the  handle  of  the  instrument.  Holt's  is  shaped  like  a 
catheter  divided  into  parallel  halves  except  at  the  tip  :  between  these  there  is  a 
fine  central  guiding  rod  (fig.  451).  Dilatation  is  effected  by  passing  on  this 
tubes  of  various  size,  so  that,  when  they  are  forced  down  between  the  blades, 
these  are  driven  asunder.  In  Berkeley  Hill's  a  wedge  on  the  end  of  a  slender 
shaft  is  used  instead,  so  that  there  is  much  less  friction  and  the  dilatation  is 
limited  to  one  part  at  a  time. 

The  tissue  of  which  a  stricture  is  formed  is  quite  inelastic ;  and  it  is 
claimed  that  by  the  use  of  these  instruments  it  is  either  stretched  to  its 
utmost,  or  actually  ruptured,  without  the  mucous  membrane  being  torn, 
though  of  course  it  is  badly  bruised.  The  process  is  exceedingly  simple,  but  as 
a  matter  of  fact  the  mucous  membrane  is  always  torn  or  crushed,  and  there  is 
no  guarantee  that  the  force  is  applied  to  the  right  place  :  the  weakest  part, 
wherever  it  is,  gives  way  first.  Moreover,  this  method  is  peculiarly  liable  to 
be  followed  by  the  more  severe  forms  of  constitutional  disturbance — rigors, 
urethral  fever,  and  suppression  of  urine ;  and  relapses  occur  more  quickly 
than  they  do  after  gradual  dilatation.  Even  when  it  is  essential  for  some 
reason  that  the  stricture  should  be  dilated  at  once,  some  form  of  urethrotomy, 
where  what  is  done  can  be  felt  and  regulated  at  the  time,  is  to  be  preferred. 

3.  Urethrotomy. —  (a)  Internal,  incising  the  stricture  from  the  urethra. 
This  may  be  done  in  two  ways,  either  from  in  front,  cutting  backwards  to- 
wards the  bladder,  or  from  behind.  In  either  case  something  must  be  passed 
through  the  stricture  first :  in  the  former  to  act  as  a  guide  for  the  blade  of 
the  urethrotome  ;  in  the  latter  to  dilate  the  narrowed  part  sufficiently  to 
allow  the  instrument  to  pass  through.  Whichever  plan  is  adopted,  it  is 
essential  that  the  stricture  should  be  fixed  in  some  way,  and  that  it  should 
be  divided  through  its  whole  length  and  depth.  Serious  hgemorrhage  does 
not  occur  so  long  as  the  incision  is  limited  to  the  proper  structures.  The 
incision  is  generally  made  along  the  floor  of  the  urethra  :  if  Civiale's  instru- 
ment is  used,  this  is  necessary,  as  the  main  guide  as  to  the  depth  of  the  cut 
is  the  sensation  conveyed  to  the  finger  placed  on  the  skin  over  the  stricture  : 
with  the  others  it  is  not  essential,  and  the  incision  may  be  made  at  the  sides 
if  required.  Owing  to  the  presence  of  large  veins,  the  roof  of  the  urethra  is- 
better  avoided,  so  far  at  least  as  the  penile  part  of  the  urethra  is  concerned. 

Division  from  behiad  is  scarcely  possible  unless  the  stricture  will  admit  a 
No.  5  English,  or  at  least  a  No.  4  ;  so  that  if  this  plan  is  followed  it  must  in  a 
large  number  of  cases  be  preceded  by  dilatation.  There  are  two  methods  in 
which  it  may  be  accomplished.  In  Civiale's  instrument  the  end  of  the  shaft 
is  dilated  into  a  bulb,  concealing  a  fine  cutting  blade  ;  by  means  of  a  screw  in 
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the  handle  this  can  be  protruded  to  the  extent  required  (fig.  452).    The  bulb 

is  passed  through  the  stricture  with  the  blade  sheathed :  the  penis  is  drawn 

up  as  far  as  possible  so  as  to  tix  the  part  that  is  to  be  divided,  and  the  screw 

tiirned.    The  forefinger  of  the  other  hand 

is  pressed  firmly  on  the  skin  over  the  stric- 
ture, and  the  knife  is  drawn  through,  cut- 
ting deeper  and  deeper,  until  all  the  tough 

fibrous  bands  which  grate  like  so  much 

tendon  against  the  edge  are  thoroughly 

divided.    Then  the  knife  is  sheathed  again 

and  the  instrument  withdrawn.    In  Otis's, 

on  the  other  hand,  the  stricture  is  fixed 

and   stretched  until  it  is  quite  tight  by 

gradually  separating  the  two  parallel  rods  ; 

then  the  knife  is  protruded  as  far  as  is 

thought  advisable  and  drawn  quickly  across 

the  tightened  bands  (fig.  453).  If  the  division 

is  not  complete  the  side  rods  are  screwed 

apart  again  and  a  fresh  incision  made. 
In  the  anterior  part  of  the  urethra 

these  succeed  equally  well ;  the  one  because 

the  strictured  part  can  be  held  firmly  with 

the  fingers,  and  every  fibre  felt  as  it  is 
divided  ;  the  other  because  the  touch  of  the 
instrument  is  so  light  when  it  is  but  a 
short  way  down  the  canal.  In  the  deeper 
part,  especially  near  the  bulb,  Civiale's  is 
the  most  convenient. 

A  stricture  that  is  too  small  to  admit 
these  may  be  divided  from  in  front  by 
means  of  Maisonneuve's  urethrotome,  as 
modified  by  Teevan  and  Berkeley  Hill  (fig. 
454).  A  filiform  bougie  must  first  be  passed, 
and  on  this  an  exceedingly  fine  catheter,  so 
as  to  make  sure  that  the  end  is  really  in 
the  bladder,  not  coiled  up  in  some  false 
passage.  The  catheter  may  then  be  with- 
drawn and  the  guide  that  screws  on  to  the 
«'nd  of  the  urethrotome  passed  instead. 
^J^he  instrument  itself  consists  of  two 
parallel  rods,  together  only  equal  to  a 
No.  3  English,  joined  at  the  tip,  but  allow- 
ing a  wedge  on  the  end  of  the  shaft  to  slide 
down  between  them  as  far  as  the  curve. 
The  knife  is  concealed  in  the  wedge,  and 

is  not  protruded  until  this  has  been  passed  as  far  as  it  will  go  ;  in  this  way 
the  wall  of  the  urethra  and  the  stricture  are  firmly  held  ;  and  the  wedge 
being  pushed  forward  bit  by  bit,  as  the  tissue  is  divided  with  the  knife,  the 
whole  length  may  be  cut  through  without  endangering  anything  else. 

The  success  of  this  operation  depends  very  greatly  upon  the  after-treatment ; 
if  urine  becomes  infiltrated  into  the  wound,  suppuration  is  sure  to  occur. 
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leaving  behind  it  a  cicatrix  wliicli  reproduces  the  stricture  in  a  still  worse 
form  ;  and  there  is  very  great  danger  of  other  troubles — rigors,  urethral  fever, 
abscesses  and  even  pyiemia.  A  full-sized  bullet-sound,  No.  14  or  15  EngUsh,- 
must  be  passed  to  make  sure  that  the  stricture  is  thoroughly  divided;  the 
urine  that  remains  in  the  bladder  drawn  off ;  and  the  cavity  washed  out  with 
boracic  acid  or  a  very  dilute  solution  of  corrosive  sublimate.  No  catheter 
should  be  tied  in  unless  there  is  profuse  and  continuous  lijemorrhage. 
A  morphia  suppository  (if  the  kidneys  are  fairly  sound)  may  be  placed 
in  the  rectum,  and  then  the  patient  must  be  removed  to  bed,  and  enjoined 
to  delay  micturition  as  long  as  possible,  in  order  that  the  surface  of  the  wound 
may  be  sealed  with  lymph  before  urine  is  allowed  to  flow  over  it.  When  the 
bladder  must  be  emptied,  which  is  often  not  for  six  or  seven  hours,  a  large 
cup  of  tea  should  be  given,  with  five  grains  of  quinine  and  half  an  ounce  of 


Fig.  452. — Civiale's  urethrotome. 


brandy,  and  the  patient  placed  in  a  hot  bath,  so  that  the  flow  of  urine  may 
be  as  fi'ee  as  possible,  and  without  any  straining.  If  this  plan  is  adopted 
there  is  rarely  any  fever  after  the  operation  ;  sometimes  a  rigor  occurs  after 
micturition  :  Avithin  a  few  minutes  the  temperature  begins  to  rise,  the  patient 
feels  chilly  and  begins  to  shiver,  there  is  a  feeling  of  the  most  intense  dis- 
tress ;  the  thermometer  reaches  104°  F.  and  even  higher  ;  then  after  twenty 
minutes  or  half  an  hour  it  begins  to  fall  and  profuse  sweating  sets  m  ;  but 
this  is  seldom  of  any  import.  In  any  case  the  patient's  temperature  should 
be  carefully  taken  after  micturition,  and  if  there  is  a  sensible  rise  it  should 
be  met  at  once  by  repeating  the  quinine.  No  instrument  should  be  passed 
for  at  least  a  week ;  the  patient  must  be  kept  in  bed,  on  light  diet  and 
without  stimulants ;  the  bowels  may  be  opened  on  the  third  day,  and  a 


Fig.  453. — Otis's  urethrotome. 

warm  bath  taken  every  night.  At  the  end  of  a  week  a  No.  13  English 
bullet-sound  may  be  carefully  passed  down  the  urethra  and  withdrawn 
again ;  if  the  operation  has  been  successful,  no  hitch  should  be  felt  any- 
where and  there  should  be  no  stain  of  blood.  Three  days  later  another  may 
be  passed,  and  then  the  patient  may  be  instructed  how  to  make  use  of  one 
for  himself. 

Internal  urethrotomy  is  employed  by  some  to  a  very  much  greater  extent 
than  by  others,  but  there  are  certain  cases  in  which  it  is  generally  preferred. 

1.  Strictures  near  the  meatus,  especially  those  at  the  orifice  itself; 
these  may  often  be  divided  with  an  ordinary  bistoury. 

2.  Strictures  wliich  re-contract  rapidly  after  dilatation. 

3.  Strictures  in  patients  who  suffer  severely  from  rigors  or  other  troubles' 
whenever  a  catheter  is  passed.    In  such  cases  it  is  best  to  finish  the  operation 
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at  a  single  sitting,  and  it  is  often  found  that  the  irritabihty  of  the  urethra 
disappears  altogether  as  soon  as  the  stricture  is  divided. 

4.  If  there  is  a  permfeal  abscess  present,  and  the  stricture  is  divided  before 
the  mucous  membrane  has  given  way,  a  fistula  may  sometimes  be  avoided. 

Dense  cartilaginous  strictures  that  refuse  to  dilate  may  be  treated  in 
this  way,  but  they  frequently  require  more  than  one  operation,  and  for  them 
external  urethrotomy  is  certainly  to  be  preferred. 

In  recent  strictures,  or  where  there  is  advanced  disease  of  the  kidneys, 
or  where  the  urethra  is  inflamed,  a  cutting  operation  is  not  advisable.  In 
advanced  cases  of  cystitis,  where  the  urine  is  ammoniacal  and  loaded  with 
mucus,  the  stricture  may  be  divided  and  an  opening  made  in  the  perinajum 
to  drain  the  bladder  and  to  prevent  decomposing  urine  flowing  over  the 
surface  of  the  wound.  ° 

Complications.— Internal  urethrotomy  is  liable  to  be  followed  by  the 
same  complications  as  simple  catheterism,  but  some  are  more  common  and 
more  serious  than  others.  Rigors  have  been  already  mentioned.  Hjemor- 
rhage  (either  at  the  time  of  the  operation  or  later,  especially  at  night,  if  there 
is  an  erection)  is  sometimes  very  profuse.  In  the  penile  part  it'  may  be 
controlled  by  passing  a  large  gum-elastic  catheter  down  the  urethra,  and 


Pig.  i'ji. — TefvuiTM  urethrotome. 


compressing  the  bleeding  point  against  it  with  a  bandage,  until  a  coagulum 
lias  formed;  or  an  ice-bag  may  be  laid  upon  it ;  when  it  is  at  the  bulb  a 
well-padded  firm  crutch  after  Otis's  plan  answers  best. 

If  there  is  evidence  of  infiltration  of  urine  at  the  seat  of  operation,  a 
staff  should  be  passed  down  the  urethra  and  a  free  incision  made  from  the 
outside.  Abscesses  should  be  opened  as  soon  as  possible  ;  but  if  they  occur 
in  connection  with  the  prostate  they  usually  make  their  way  into  the 
urethra.  Acute  epididymitis  is  not  uncommon,  especially  if  the  urethra  is 
explored  too  soon  and  too  much  after  the  operation  ;  and,  particularly  if  the 
kidneys  are  diseased,  partial  or  complete  suppression  of  urine  may  occur, 
though  the  liability  to  this  occurrence  may  be  greatly  lessened  by  taking 
proper  precautions. 

Subcutaneous  urethrotomy. — In  the  penile  portion  of  the  urethra  short 
strictures  may  be  divided  from  the  outside  by  means  of  a  long  narrow 
tenotomy  knife.  A  staff  is  passed  down  the  urethra,  the  stricture  fixed  with 
the  fingers,  and  the  knife  thrust  through  the  skin,  making  a  minute 
puncture,  and  carried  along  the  staff  until  all  the  resisting  portion  of  the 
stricture  has  been  divided.  It  is  then  withdrawn,  and  the  puncture  sealed. 
The  after-treatment  should  be  the  same  is  in  internal  urethrotomy. 
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{b)  External  urethrotomy,  where  an  incision  is  made  from  the  outside  into 
the  urethra,  passing  through  the  whole  of  the  stricture  tissue. 

There  are  two  distinct  classes  of  cases  in  which  this  may  be  required. 
In  the  first  a  catheter  can  be  passed  through  the  stricture  ;  in  the  second 
it  cannot,  either  because  the  urethra  has  been  destroyed  by  extensive 
sloughing,  or  because  it  is  so  tortuous  that,  though  urine  can  find  its  way 
out,  it  is  impossible  to  worm  a  bougie  through  it. 

Syvie's  operation,  external  urethrotomy  in  the  strict  sense  of  the  term, 
where  an  instrument  can  be  passed  into  the  bladder.  Syme's  staff  consists 
of  two  parts  of  different  diameters  ;  for  the  last  two  inches  and  a-half, 
it  is  about  the  size  of  No.  2  English,  and  this  is  grooved  on  the  convexity  ; 
the  rest  of  the  instrument  is  equal  to  a  No.  10  or  11  E.  The  junction 
of  the  two  is  abrupt,  so  that  there  is  a  sharply  marked  shoulder,  which  is 
intended  to  rest  upon  the  face  of  the  stricture  ;  the  groove  is  continued  on 
to  this,  but  no  farther.  This  is  passed  into  the  bladder,  the  finger  being 
placed  in  the  rectum,  to  make  sure  that  it  has  not  entered  a  false  passage, 
and  given  to  an  assistant  to  hold.  The  patient  is  then  tied  up  in  the 
lithotomy  position,  and  the  assistant  directed  to  push  the  convexity  of  the 
staff  downwards  towards  the  perinteum.  The  left  forefinger  is  placed  in 
the  rectum,  and  an  incision  made  exactly  in  the  middle  line,  about  an  inch 
in  front  of  the  anus,  and  carefully  carried  down  until  the  groove  in  the 
narrow  portion  of  the  staff  is  reached  :  this  is  usually  behind  the  stricture. 


Pig.  455. — Syme's  staff. 

The  knife  is  carried  forwards,  cutting  from  the  anus,  in  the  groove  of  the 
staff,  right  through  the  stricture  as  far  as  the  shoulder.    A  probe-pointed 
narrow  gorget  is  introduced  through  the  wound  into  the  groove,  and  pushed 
on  until  it  enters  the  bladder  ;  the  staff  is  withdrawn,  and  a  full-sized 
catheter  passed  from  the  urethra  along  the  gorget,  using  it  as  a  director. 
Generally  the  catheter  is  tied  in  for  the  next  three  days,  and  then  withdrawn  ; 
but  I  have  not  found  this  necessary.    If  the  stricture  is  divided  thoroughly, 
the  wound  may  be  left  entirely  to  itself,  the  patient  being  kept  in  bed,  and 
treated  in  the  same  way  as  after  the  oj)eration  of  internal  urethrotomy.    At  ^ 
the  end  of  a  week  a  full-sized  bullet-sound  may  be  passed,  following  the  ™ 
roof  of  the  urethra,  a  few  drops  of  a  ten  per  cent,  solution  of  cocaine  being  I 
injected  into  the  wound  to  prevent  pain  ;  and  this  may  be  repeated,  at  first  | 
every  second  day,  and  then  gradually  at  longer  and  longer  intervals. 

This  operation  is  especially  useful  in  dense  cartilaginous  strictures  com- 
plicated with  fistulse,  where  internal  urethrotomy  has  no  chance  of  succeed- 
ing ;  and  it  may  be  performed  with  very  great  benefit  in  advanced  stricture 
deep  in  the  urethra,  where  the  bladder  is  diseased,  the  urine  ammoniacal, 
and  the  kidneys  affected.  In  this  case,  however,  a  drainage-tube  should 
be  passed  through  the  wound  into  the  bladder,  and  connected  with  a  receiver 
outside  the  bed.  Of  course  the  prognosis  in  such  cases  is  not  good,  but  it 
relieves  the  bladder  at  once,  the  urine  gradually  becomes  clear  and  acid, 
the  amount  of  mucus  diminishes,  the  constant  desire  to  micturate  ceases,  the 
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patient  enjoys  such  rest  as  he  has  not  had  for  years,  and  very  often  the 
general  health  begins  to  improve  at  once. 

There  is  another  advantage  claimed  for  this  operation  :  that  it  holds  out 
a  prospect  of  permanent  cure.  There  is  no  doubt  that  sometimes,  if  external 
urethrotomy  is  performed  in  cases  of  rupture  of  the  urethra  before  extravasa- 
tion of  urine  has  taken  place,  the  formation  of  a  stricture  can  be  prevented  ; 
but  Harrison  has  described  cases  in  which  a  dense  cartilaginous  stricture 
has  apparently  completely  disappeared.  In  1867  Bickersteth  performed 
Syme's  operation  for  traumatic  stricture  and  urinary  fistula?  of  the  worst 
type  ;  in  1869  the  man  was  known  to  be  quite  well,  though  no  precautions 
appear  to  have  been  taken  by  the  patient.  After  his  death  in  1885  the 
urethra  was  removed  and  carefully  examined,  and  no  signs  of  the  stricture 
could  be  found  ;  in  fact,  the  urethra  is  described  as  being  of  larger  calibre 
in  proportion  to  the  rest  of  the  canal,  opposite  the  line  of  section,  as  if  the 
cicatrix  had  yielded  to  the  pressure  of  the  urine.  I  have  myself  the  notes 
of  a  patient  on  whom  external  urethrotomy  was  performed  eighteen  years 
before  he  came  under  my  care,  and  though  he  assures  me  that  he  has  not 
taken  the  slightest  precaution  since,  there  is  no  evidence  of  any  recontraction . 


Fig.  4oG.-Wlieelliouse's  operaUon,  showing  tlie  sides  of  the  urethra  held  apart  by  temporaxy 
sutures,  and  the  apex  of  the  triangle  stretched  up  by  the  button  on  the  end  of  the  staft. 

When  a  catheter  cannot  be  introduced  into  the  bladder,  either  the 
urethra  is  laid  open  in  fi-ont  of  the  stricture,  so  that  the  face  of  it  may  be 
seen  (Wheelhouse's  operation)  ;  or  an  incision  is  made  mto  the  urethra 
behind,  throudi  the  perinfeum,  and  prolonged  forwards  through  the  stricture 


Pir;.  457.— Grooved  staff,  with  button-like  end. 

tissue  until  the  canal  is  reached  again  in  front  (Guthrie's  perinatal  section, 
or  Cock's  operation). 

Wheelhouscs  oim-ation.—'Ilie  patient  is  placed  in  the  lithotomy  position 
and  a  special  staff  nassed  down  as  far  as  the  stricture.  This  instrument  is 
straight,  with  on  one  side  a  groove,  which  runs  down  until  withm  halt  an 
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inch  of  the  pomt,  and  on  the  other,  at  the  point  itself,  a  projection  in  the 
form  of  a  bhmt  hook.  An  incision  is  made  on  to  the  staff  so  as  to  open  the 
urethra  a  quarter  of  an  inch  in  front  of  the  stricture,  and  two  sutures  are 
looped  through  the  edges  of  the  mucous  membrane  so  that  the  sides  can  be 
held  apart  by  assistants.  The  staff'  is  withdrawn  until  the  end  appears  in 
the  wound,  and  turned  round  so  that  the  projection  is  hooked  into  the  upper 
angle  of  the  opening  in  the  urethra.  This  is  stretched  in  this  way  into  the 
shape  of  a  triangle,  the  base  of  which  is  formed  by  the  front  of  the  stricture^ 


Fig.  458. — Teale's  probe-gorget. 


There  is  very  little  haemorrhage,  and  nearly  always  the  orifice  can  be  seen 
at  once.  A  probe  is  then  carefully  passed  through  the  stricture,  and  the 
whole  length  is  carefully  and  deliberately  divided  along  its  under  surface. 
The  subsequent  proceedings  and  the  after-treatment  are  the  same  as  in 
Syme's  operation,  a  probe-pointed  narrow  gorget  being  used  to  pass  into  the 
bladder  through  the  wound  and  act  as  a  guide  for  the  catheter. 

Perinczal  section. — The  patient  is  directed  to  hold  his  urine  if  possible 
for  some  hours  before  the  operation,  so  that  the  neck  of  the  bladder  and  the 

proximal  part  of  the  urethra 
may  be  distended.  The 
position  is  the  same,  and 
the  surgeon  begins  by  pass- 
ing his  left  forefinger  into  the 
rectum,  to  draw  it  back,  and 
to  feel  the  apex  of  the  pro- 
state. An  incision  is  then 
made  exactly  in  the  middle 
line  of  the  perinasum  an  inch 
and  a  half  in  length,  and 
half  an  inch  in  front  of  the 
anus ;  and  it  is  gradually 
deepened,  until,  if  the  patient 
strain  or  cough,  the  urethra 
bulges  into  the  wound.  If 
this  does  not  happen,  the  point  of  the  knife,  guided  by  the  finger  in  the 
rectum,  must  be  pushed  forwards  so  as  to  hit  off  the  membranous  portion 
of  the  urethra  or  the  apex  of  the  prostate.  If  urine  escapes  through  the 
puncture,  difficulty  is  at  an  end.  A  director  is  then  passed  into  the  bladder, 
and  along  this  a  narrow  probe-pointed  gorget.  The  stricture  may  either  be 
dealt  with  at  once  (the  other  end  is  easily  found  by  passing  an  instrument 
down  the  urethra)  or  the  bladder  may  simply  be  allowed  to  drain  itself  for 
some  days.  It  is  not  uncommon  to  find  that  a  stricture  which  obstinately 
resisted  all  attempts  before  the  operation  can  be  easily  passed  afterwards  and 
either  dilated  or  divided. 
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In  cases  in  which  a  hirge  portion  of  the  urethra  has  been  destroyed  by 
sloughing,  and  it  is  doubtful  whether  it  is  possible  to  establisli  a  new  canal 
or  whether  if  it  is  established  the  patient  will  take  the  trouble  to  maintain  . 
its  patency,  an  opening  may  be  made  into  the  bladder  over  the  pubes,  and 
fitted  with  an  india-rubber  tube  and  stopcock.  With  this  arrangement 
patients  may  hve  and  continue  their  ordinary  occupation,  not  only  with 
perfect  safety,  but  almost  without  inconvenience. 

4.  Excision. — In  exceptional  cases  strictures  in  the  penile  portion  of  the 
urethra  have  been  excised,  and  the  edges  of  the  mucous  membrane  sutured 
together  ;  and  even  strips  of  mucous  membrane  from  other  parts  of  the  body 
have  been  spliced  in.  Such  operations,  however,  can  very  rarely  be  required, 
as  most  strictures  so  placed  are  amenable  to  simpler  treatment. 

5.  Electrolysis. —The  treatment  of  stricture  by  electrolysis  has  recently 
been  revived  by  Newman,  Bruce-Clarke,  Steavenson,  and  others.  The  negative 
electrode  is  passed  down  the  urethra,  and  allowed  to  remain  in  contact  with 
the  face  of  the  stricture  for  the  space  of  some  minutes  to  half  an  hour  ;  the 
positive  is  applied  to  some  other  part  of  the  patient's  body,  and  a  current  of 
three  to  five  milli-ampei'es  used.  In  stricture  near  the  meatus  the  gradual 
melting  away  of  the  cicatricial  tissue,  under  the  influence  of  the  caustic  set 
free  on  the  surface  of  the  electrode,  .can  be  seen,  and  there  is  no  doubt  the 
same  process  takes  place  when  the  stricture  is  deeper  ;  but  in  many  patients 
it  is  attended  with  quite  as  much  pain  as  gradual  dilatation.  There  is  usually 
a  considerable  degree  of  soreness  and  irritation  afterwards,  and,  unless  the 
same  precautions  are  taken,  there  is  no  greater  degree  of  immunity.  It  is 
true  that  in  some  instances  recontraction  does  not  occur  for  a  considerable 
time ;  but  in  picked  cases  the  same  may  be  said  of  nearly  every  other 
method  ;  and  I  have  known  it  take  place  within  six  months. 

Extravasation  of  Ubine 

Urine  may  escape  from  the  ureter  and  pelvis  of  the  kidney,  from  the 
bladder  (entering  the  peritoneal  cavity  or  the  cellular  tissue),  or  from  the 
urethra.  The  last  mentioned  is  by  far  the  most  common,  and  is  generally 
understood  by  the  term  extravasation. 

Causes. — The  urine  may  come  from  the  prostatic,  membranous,  or  penile 
portions  of  the  urethra.  In  the  first  case  the  causes  (and  the  symptoms)  are 
practically  the  same  as  those  of  extra-peritoneal  rent  of  the  bladder.  It  rarely 
occurs  except  as  a  result  of  fracture  of  the  pelvis,  or  of  operations,  such  as 
lateral  Hthotomy  when  the  lobe  of  the  prostate  has  been  too  freely  incised. 
In  children,  however,  it  sometimes  happens  from  severe  compression  without 
fracture,  owing  to  the  elasticity  of  the  bones  of  the  pelvis.  The  urine  escapes 
into  the  prevesical  space  (that  which  is  bounded  by  tlie  two  lamella?  of  the 
transversalis  fascia,  the  one  going  to  the  pubes,  the  other  along  the  urachus 
to  the  bladder),  above  the  deep  layer  of  the  triangular  ligament,  or  else 
directly  into  the  pelvic  cellular  tissue,  above  the  rectovesical  fascia. 

Extravasation  from  the  membranous  or  penile  portion  of  the  urethra  is 
caused  either  by  injury  (rupture,  impacted  •calculus,  urethrotomy,  &c.),  or  by 
stricture.  The  latter  is  by  far  the  more  common.  It  may  be  either  sudden 
or  gradual.  In  the  former  case  the  urethra  becomes  thinned  and  dilated 
behind  the  stricture,  owing  to  the  constant  pressure  upon  it,  until,  some  day, 
under  the  effort  of  micturition  it  suddenly  gives  way,  and  the  urine  pours  out 
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into  the  tissues.  In  the  latter  a  small  follicular  abscess  forms,  and  gradually 
extends,  ulcerating  through  everything  under  the  constant  pressure  of  the 
septic  and  decomposing  urine,  until  at  length  it  works  its  way  to  the  ex- 
terior, and  the  urine  escapes  through  a  fistula  without  having  been  widely 
spread  in  the  cellular  tissue.  This  is  not  nearly  so  severe  a  form  as  the 
other,  at  any  rate  so  far  as  the  immediate  symptoms  are  concerned. 

When  the  extravasation  commences  between  the  two  layers  of  the  tri- 
angular ligament,  it  naturally  remains  limited  imtil  one  of  them,  usually  the 
anterior  gives  way.  If,  on  the  other  hand,  it  is  superficial  to  this,  under  the 
■deep  layers  of  the  superficial  fascia,  it  spreads  at  once  until  it  may  actually 
reach  the  ensiform  cartilage.  Behind  its  progress  is  limited  by  the  attach- 
ment of  the  fascia  to  the  posterior  margin  of  the  triangular  ligament ;  in  the 
middle  line  it  cannot  extend  farther  back  than  the  centrum  tendineum  of  the 
perinseum  ;  under  cover  of  the  rami  of  the  ischium,  it  can  reach  as  far  as  the 
tuberosity,  but  it  never  enters  the  ischiorectal  fossa.  At  the  sides  the  fascia 
joins  the  periosteum,  so  that  the  urine  cannot  extend  on  to  the  thighs. 
Only  in  front  is  the  passage  free,  and  if  it  is  driven  with  any  force  it  rushes 
into  the  scrotum  under  the  dartos,  passes  over  the  pubes,  and  covers  the 
surface  of  the  abdomen,  as  low  as  Poupart's  ligament  at  the  sides,  and 
perhaps  as  high  as  the  ensiform  cartilage  in  the  middle. 

Consequences. — Wherever  urine  spreads  it  causes  inflammation  and 
gangrene.  The  cellular  tissue  sloughs  wherever  it  comes  ;  the  skin  perishes, 
and  exposes  intensely  foetid  masses  of  dark-coloured  tissue,  sodden  with 
urine  and  pus  ;  and  even  the  penis,  testes,  and  other  structures  may  be  de- 
stroyed when  the  planes  of  fascia,  which  serve  at  first  to  limit  the  urine  in 
certain  directions,  break  down. 

'  Symptoms. — Sudden  extravasation  of  urine  is  unmistakable.  There  is 
a,  history  of  obstruction,  of  some  difficulty  in  emptying  the  bladder,  for  weeks 
or  months  before,  if  due  to  stricture — for  the  first  time  if  the  urethra  has 
been  ruptured  ;  then,  of  the  obstruction  having  suddenly  given  way,  and .  of 
the  bladder  having  emptied  itself  with  a  feeling  of  intense  relief,  but  without 
any  urine  being  passed  externally.  In  a  few  minutes,  a  smarting  sensation 
is  felt  in  the  perinagum  and  scrotum  ;  soon  they  begin  to  burn  and  throb  ; 
in  a  few  hours  they  swell  to  more  than  double  the  size  ;  the  patient  becomes 
anxious  and  feverish,  and  a  condition  of  extreme  prostration  sets  in. 

By  the  next  day,  especially  if  the  urine  was  already  septic,  the  sloughing 
is  well  advanced.  The  perinasum  projects  under  the  scrotum,  reddened, 
tense,  and  hard ;  the  scrotum  itself  is  swollen  out  to  an  enormous  size,  and 
is  glazed  and  shining,  with  a  peculiar  translucent  appearance  from  the  amount 
of  oedema  ;  and  the  skin  over  the  abdomen  is  dusky,  pitting  on  pressure,  and 
in  bad  cases  crackling  from  incipient  putrefaction.  If  there  is  a  gangrenous 
spot  on  the  penis,  the  prognosis,  as  Brodie  first  showed,  is  almost  hopeless. 
The  fever  may  be  high,  but  more  frequently  the  temperature  is  only  mode- 
rately raised ;  the  patient  lies  in  a  state  resembling  typhoid ;  the  pulse  is 
small  and  quick,  the  respiration  hurried  and  shallow,  the  tongue  dry  and 
brown  ;  often  there  is  muttering  delirium  ;  and  the  eyes  are  sunken,  and  the 
face  pinched,  with  a  look  upon  it  that  cannot  be  mistaken. 

Treatment. — This  admits  of  no  delay  :  the  patient  must  at  once  be 
placed  in  the  lithotomy  position,  and  a  free  incision  made  deep  in  the  middle 
line  of  the  perineum,  until  the  main  source  is  tapped.  Then  other  incisions 
must  be  made  all  over  the  dusky  area  ;  in  the  penis  they  must  be  perfectly 
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straight  and  longitudinal,  or  the  subsequent  cicatrisation  may  lead  to  serious 
trouble  ;  on  the  scrotum  one  on  each  side  is  usually  sufficient,  but  it  should 
extend  thoroughly  into  the  sodden  cellular  tissue  ;  over  the  abdomen  their 
direction  should  correspond  with  the  vessels.  In  most  cases  it  is  sufficient 
to  make  them  two  or  three  inches  long ;  as  soon  as  the  oedema  subsides  they 
shrink  more  than  half ;  sometimes  there  is  sharp  hfemorrhage  from  a  cuta- 
neous vessel,  but  this  may  always  be  stopped  by  pressure  with  dried  lint. 
Any  sloughs  that  are  loose  should  be  extracted  at  once,  and  as  much  of  the 
putrid  fluid  as  possible  squeezed  out  of  the  openings. 

The  treatment  of  the  bladder,  and  of  the  stricture  (if  there  is  one),  next 
requires  consideration.  It  is  distinctly  of  advantage  to  drain  the  former 
thoroughly,  not  only  because  it  prevents  more  urine  being  extravasated,  but 
because  itself  it  is  almost  sure  to  be  in  a  state  of  advanced  cystitis,  half  full 
of  an  intensely  offensive  putrid  fluid.  This  may  be  accomplished  either  by 
dilating  the  prostatic  portion  of  the  urethra  with  the  finger,  first  introducing 
a  probe-pointed  gorget  into  the  bladder  as  a  guide,  or,  better,  by  passing 
in  a  full-sized  soft  rubber  catheter,  and  connecting  it  with  a  receptacle  under 
the  bed.  Whether  the  stricture  should  be  touched  or  not  depends  upon  the 
condition  of  the  patient.  In  most  instances  it  is  better  to  leave  it  alone  ;  if 
the  patient  recovers,  a  catheter  can  often  be  passed  without  any  difficulty  ; 
owing  to  the  prolonged  rest,  the  spasm  and  congestion  entirely  disappear. 
When,  however,  the  case  is  not  a  severe  one,  it  is  more  expeditious  to  pass  a 
staff  down  the  urethra,  and  at  once  lay  the  whole  stricture  open,  as  in  external 
urethrotomy. 

Great  care  must  be  taken  to  keep  the  patient  dry  :  all  the  discharges  (and 
they  are  often  profuse),  must  be  soaked  up  with  frequently  changed  pads  of 
absorbent  wool,  or  finely  picked  oakum.  Warm  hip-baths,  containing  small 
quantities  of  some  antiseptic,  are  of  great  service,  if  the  patient's  health 
permits.  Sloughs  should  be  removed  as  soon  as  possible,  and  the  strength 
sustained  by  nourishing  diet,  quinine,  and  stimulants.  The  temperature  re- 
quires very  careful  watching,  as,  like  all  operations  about  the  urinary  organs, 
extravasation  is  liable  to  be  followed  by  pyaemia.  If  the  patient  does  not 
die  from  this,  exhaustion,  or  renal  disease,  the  wounds  granulate  in  a  very 
short  time,  and  the  cicatrices  left  are  always  surprisingly  small. 

Ubinaey  Abscess 

Peri-urethral  abscesses  are  not  uncommon  in  the  glans  by  the  side  of  the 
frfpnum  in  acute  gonorrha;a,  and  occasionally  they  are  met  with  in  other 
parts  of  the  corpus  spongiosum,  but  the  perineum  is  by  far  the  favourite 
locality.  They  may  be  divided  into  two  classes,  those  which  communicate 
with  tiie  urethra  from  the  first,  having  commenced  on  the  surface  of  the 
mucous  membrane,  and  gradually  involved  deeper  and  deeper  structures ; 
and  those  which  originate  independently  of  it,  and  if  they  do  communicate 
only  do  so  secondarily,  the  mucous  membrane  covering  them  bacoming 
thinner  and  thinner  until  at  last  it  gives  way. 

Causes.  1.  Gonorrhcea. — Abscesses  occasionally  form  in  the  corpus  spon- 
giosum, but  (except  in  the  glans)  they  areaiot  often  met  with  unless  there  is 
an  old  stricture,  or  unless  it  has  been  necessary  to  pass  a  catheter  frequently. 
Sometimes  they  extend  down  from  the  mucous  follicles;  but  they  may 
originate  independently,  and  if  the  pus  is  let  out  in  time  they  may  never 
communicate  with  the  urethra  at  all. 
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Cowper's  glands  are  sometimes  affected  in  this  way.  There  is  a  small, 
hard,  exceedingly  tender  spot,  not  quite  in  the  middle  line,  hy  the  root  of  the 
scrotum.  After  a  time  it  works  its  way  through  the  triangular  ligament, 
towards  the  skin,  or  towards  the  rectum,  so  that  its  origin  is  often  not 
recognised. 

2.  Injury. — Rupture  of  the  urethra,  impacted  calculus,  the  formation  of 
a  false  passage,  internal  urethrotomy,  and  forcible  splitting  of  strictvires,  are 
occasionally  followed  by  perinfeal  abscesses.  Some  of  these  are  due  to  in- 
filtration of  urine  ;  but  when,  for  example,  a  stricture  is  ruptured  without 
the  mucous  membrane  being  torn,  or  when  suppuration  occurs  in  conse- 
quence of  a  catheter  having  been  tied  into  the  urethra,  it  is  probable  that  the 
communication,  if  it  exists,  is  secondary. 

3.  Stricture.- — This  is  by  far  the  most  common. 

Usually  the  suppuration  commences  outside  the  urethra,  in  the  thickness 
of  the  stricture  tissue  ;  sometimes,  however,  it  spreads  fi'om  the  interior — the 
mucous  membrane  is  thinned  and  driven  into  pouches,  which  often  contain 
small  quantities  of  decomposing  urine ;  ulceration  spreads  from  these  into 
the  mass  of  inflammatory  exudation  around,  and  the  communication  exists 
from  the  first. 

Abscesses  may,  of  course,  occur  in  the  perinteum  from  other  causes,  the 
urethra  not  being  concerned  in  any  way.  Suppuration,  for  example,  may 
occur  in  connection  with  the  rectum,  and  work  its  way  outwards  in  front  of 
the  anus;  and  periprostatic  abscesses  sometimes  point  in  the  same  situation. 

Symptoms. — Urinary  abscess,  except  when  it  is  the  result  of  gonorrhoea, 
is  usually  of  slow  formation.  If  it  occm-s  in  the  glans,  there  is  a  small  hard 
mass  on  one  or  both  sides  of  the  frfenum,  exceedingly  tender  to  the  touch, 
and  rapidly  coming  to  the  surface.  In  the  perinreum  it  depends  to  a  certain 
extent  upon  the  situation.  Usually  it  is  in  the  middle  line,  unless  it  origi- 
nates in  inflammation  of  Cowper's  glands  ;  if  it  is  in  connection  with  the 
bulb,  or  the  deeper  part  of  the  corpus  spongiosum,  it  stands  out  to  a  certain 
extent  from  the  fixed  tissues  beneath,  and  often  runs  forwards  with  a  hard 
spur-hke  process  in  the  median  raphe  of  the  scrotum.  When  it  begins  be- 
tween the  layers  of  the  triangular  ligament,  there  is  merely  a  hard,  but 
exceedmgly  tender  spot,  scarcely  raised  above  the  level  of  the  rest.  Fluc- 
tuation cannot  be  felt  unless  the  abscess  is  superficial. 

The  pain  at  the  first  is  dull  and  throbbing,  Avith  a  great  sense  of  weight ; 
the  stream  of  urine  (even  when  there  is  no  stricture),  is  reduced  in  size  and 
force  ;  complete  retention  may  occur,  especially  when  the  suppuration  is  in 
connection  with  the  fixed  portion  of  the  urethra ;  and  sitting  and  walking 
are  attended  with  great  discomfort.  Then,  as  the  pus  forms,  the  pain  be- 
comes more  intense,  and  shoots  down  the  thighs  and  into  the  groin  ;  very 
often  there  is  high  fever,  with  perhaps  a  rigor  ;  and  constitutional  symptoms 
of  great  severity  may  set  in.  If  the  abscess  is  allowed  to  break  of  itself,  it 
may  discharge  into  the  urethra  ;  there  is  a  sense  of  intense  relief ;  a  certain 
amount  of  pus  is  washed  down  with  the  urine,  and  sometimes  the  cavity 
contracts  and  heals  without  any  extravasation,  and  without  an  external 
opening.  More  often,  especially  if  there  is  a  stricture,  the  abscess  bursts 
externally  as  well  as  internally,  and  though  the  channel  contracts  as  soon  as 
the  tension  is  removed,  urine  escapes  through  the  opening,  and  a  fistula  is 
formed. 

Treatment. — Urinary  abscess  should  be  opened  in  all  cases  as  soon  as 
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possible.  It  is  no  use  waiting  for  fluctuation,  the  sheets  of  fasciiiD  are  so 
dense  that  the  pus,  if  left  to  itself,  often  burrows  long  distances  before  it 
reaches  the  surface  ;  and  if  there  is  no  internal  opening,  a  timely  external 
■one  may  prevent  its  occurrence.  Buckston-Browne  has  pointed  out  that 
in  cases  of  stricture  associated  with  perinasal  abscess,  if  internal  urethrotomy 
is  performed,  and  the  abscess  opened  freely  from  the  outside,  a  fistula  may 
often  be  prevented.  Care  must  be  taken  that  the  incision,  if  the  abscess  is  in 
the  perinEEum,  is  kept  absolutely  to  the  middle  line. 

Ueinauy  Fistula 

Fistulffi  may  occur  in  connection  with  the  kidney,  ureter,  or  bladder, 
■after  wounds  or  operations,  and  as  a  result  of  malignant  disease.  Some- 
times they  open  directly  on  to  the  exterior ;  sometimes  they  communicate 
with  other  organs — the  rectum,  vagina,  or  even  the  small  intestine.  Recent 
ones,  in  which  there  has  been  no  great  loss  of  tissue,  and  which  are  not 
kept  open  by  a  permanent  irritant,  generally  close  of  themselves  if  the 
natural  channel  is  patent.  Attention  to  drainage  and  position  (the  patient, 
for  example,  lying  prone  when  there  is  an  opening  between  the  bladder  and 
rectum),  the  free  use  of  antiseptics  and  astringents,  and  the  occasional 
application  of  caustics,  such  as  the'  actual  cautery,  or  nitrate  of  silver 
melted  on  a  probe,  are  of  material  assistance.  If,  however,  they  are  old, 
and  the  walls  have  degenerated  into  dense  suppurating  sinuses,  the  surface 
of  which  is  very  likely  coated  over  with  a  layer  of  phosphates  ;  or  if  there  is 
any  persistent  irritant  (the  capsule,  for  example,  of  a  scrofulous  kidney 
drained  through  the  loin),  further  and  sometimes  extensive  operations  are 
required.  These,  however,  and  vesico-vaginal  fistute  must  be  dealt  witli  liy 
themselves. 

Urethral  fistula;. — These  differ  in  severity,  and  may  be  divided  into 
three  classes : 

1.  Simple  straight  channels,  of  recent  formation,  opening  directly  on  to 
the  exterior,  without  much  induration  around. 

2.  Complicated  fistulas,  sometimes  very  numerous  (as  many  as  fifty  have 
been  described),  opening  in  all  directions,  over  the  penis,  in  the  groin,  in 
the  ischiorectal  fossa — anywhere  near,  in  fact,  with  pouches  and  sinuses  in 
Avhich  urine  collects  and  decomposes,  and  embedded  in  dense  cicatricial 
tissue. 

3.  Fistulfe,  very  often  in  the  penile  part,  in  which,  owing  to  extrava- 
sation of  urine,  phagedena,  or  othei*  causes,  there  has  been  great  loss 
of  tissue. 

Urethral  fistula,  except  in  those  rare  cases  in  wliich  portions  of  the  penis 
are  removed  by  injury,  is  always  the  result  of  inflammation,  and  therefore 
nearly  always  of  stricture.  Abscesses,  however,  leaving  sinuses  behind 
them,  do  occasionally  occur  from  other  causes,  such  as  rupture  of  the 
urethra,  impacted  calculus,  or  urethrotomy.  It  is  not  material  whether  the 
suppuration  commences  on  the  surface  of  the  mucous  membrane,  in  connec- 
tion with  an  inflamed  follicle  or  dilated  pouch  ;  or  whether  it  originates 
independently  of  this,  in  the  tissues  around  ;  in  either  case  the  urine  finds  its 
way  out  through  an  easier  channel,  and  a  fistula  is  formed.  In  the  majority 
of  instances  it  affords  little  or  no  relief  to  the  stricture.  If  there  is  a  very 
wide  opening,  or  if,  as  in  suprapubic  pimcture  of  the  bladder,  the  sinus  is  fitted 
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with  a  suitable  instrument,  so  that  there  is  free  exit  for  the  urine,  the  bladder,, 
being  relieved  from  all  tension,  may  recover  its  normal  condition — to  a  certain 
extent  at  least — and  the  ill  effects  of  stricture  be  avoided ;  but,  except  in 
such  cases  as  these,  the  orifice  of  the  fistula  soon  contracts  until  it  is  no 
larger  than  a  pinhole,  fresh  inflammation  takes  place  around  it,  more 
abscesses  form,  each  leaving  a  new  fistula,  and  at  length  the  whole  perinaeum 
is  converted  into  a  dense  mass  of  cicatricial  tissue,  riddled  with  openings  in 
all  directions. 

Treatment. — The  treatment  of  urinary  fistula  depends  upon  the  cause. 
The  first  thing  is  to  remove  any  foreign  body  that  is  present  (a  calculus, 
for  example),  and  to  see  that  the  natural  exit  for  the  urine  is  unimpeded  in 
any  way. 

If  the  fistula  is  recent,  and  dependent,  as  it  usually  is,  upon  stricture, 
it  wiU  nearly  always  contract  and  heal  up  as  soon  as  the  stricture  is  cured. 
Sometimes  it  helps  to  stimulate  the  walls  by  injecting  tincture  of  iodine,  or 
to  touch  up  the  deeper  part  of  the  sinus  with  the  actual  cautery,  or  with  a 
probe  upon  which  some  nitrate  of  silver  has  been  fused.  If,  in  spite  of  this, 
it  will  not  close,  means  must  be  taken  to  prevent  any  urine  passing  through. 
Occasionally  it  is  sufficient  to  press  firmly  with  the  finger  upon  the  external 
orifice  during  the  act  of  micturition.  More  frequently  it  is  necessary  to 
draw  the  urine  off  with  a  soft  catheter  as  often  as  may  be  required,  so  that 
no  drop  shall  flow  along  the  urethra.  This  must,  of  course,  be  done  before 
each  act  of  defaecation,  and  if,  in  spite  of  these  precautions,  the  least  drop 
escapes  the  urethra  must  at  once  be  thoroughly  washed  out  with  a  weak 
astringent.  It  is  no  use  tying  a  catheter  in  the  bladder  (unless  it  is  con- 
nected with  some  constantly  acting  exhausting  apparatus  to  suck  the  urine 
out),  some  will  always  pass  by  the  side,  no  matter  what  the  size  may  be  ; 
and  not  unfrequently  it  is  positively  injurious  from  the  amount  of  irritation 
it  creates. 

If  this  does  not  succeed  and  the  stricture  is  fully  dilated,  it  is  possible 
that  the  irritation  is  kept  up  by  some  outlying  sinus  which  cannot  drain. 
In  such  a  case  it  is  best  to  perform  external  urethrotomy  at  once,  cutting 
through  the  whole  of  the  dense  tissue  in  which  the  fistula  lies.  If  there  are 
many  openings,  or  if  there  is  an  old  cartilaginous  stricture  to  deal  with,  this 
is  almost  always  necessary. 

Where  a  considerable  portion  of  the  wall  has  been  destroyed  by  slough- 
ing, a  plastic  operation  may  have  to  be  performed  in  order  to  close  the 
opening.  To  secure  union  by  the  first  intention,  the  bladder  should  be 
drained,  either  through  the  rectum,  introducing  a  winged  soft  catheter,  or 
through  an  opening  in  the  perineum,  according  to  the  position  of  the 
fistula.  Then  the  edges  may  be  pared  and  brought  together,  or  a  flap  of 
skin  may  be  raised  from  some  adjoining  part,  and  shifted  so  as  to  cover  in 
the  orifice. 

The  Female  Ueethba 

The  urethra  in  women  is  so  short,  and  the  extent  of  surface  so  small  in 
comparison  with  that  of  the  male,  that  it  is  much  less  likely  to  become 
inflamed,  and  stricture  and  other  consequences  are  more- rare. 

Acute  inflammation,  commencing  with  great  severity,  and  attended  with 
scalding  and  a  purulent  discharge,  is  not  infrequent  as  a  result  of  gonorrhoeal 
infection  of  the  vulva.    Milder  forms  are  occasionally  met  with  as  a  conse- 
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quence  of  cystitis,  and  a  slight  but  very  troublesome  degree  of  irritation, 
with  increased  secretion  of  mucus,  is  not  uncommon  during  pregnancy,  in 
malposition  of  the  uterus,  and  in  other  affections  of  the  generative  organs. 
As  a  rule,  unless  the  cause  is  a  persistent  one,  it  subsides  readily  under  the 
use  of  astringent  injections,  combined  with  hot  baths  and  purgatives. 
Stricture,  as  a  result  of  inflammation,  is  rare ;  but  it  may  occur  from 
chancres  or  other  sores  at  the  orifice,  and  from  sloughing  of  part  of  the 
anterior  wall  of  the  vagina.  It  may  be  treated  either  by  dilatation  or 
incision  ;  rigors  have  been  known  to  occur,  as  in  men,  but  very  seldom. 

The  opposite  condition,  dilatation,  is  occasionally  met  with,  and  when  it 
involves  the  upper  third,  and  still  more  the  whole  length,  there  is  the  most 
distressing  incontinence.  It  may  result  from  long-continued  or  often- 
repeated  displacement,  or  from  mechanical  stretching.  The  adult  urethra 
admits  the  forefinger  easily,  and,  as  a  rule,  if  the  dilatation  is  effected 
rapidly,  no  ill  result  happens  ;  but  if  it  is  often  repeated,  or  if  it  is  carried 
beyond  this,  as  in  extracting  a  calculus,  it  may  become  permanent.  Some- 
times the  middle  portion  only  is  dilated  into  a  pouch  (urethrocele)  felt  in 
the  anterior  wall  of  the  vagina,  and  this,  acting  as  a  receptacle  for  decom- 
posing urine,  keeps  up  the  irritation.  When  there  is  incontinence,  due 
to  impaired  power  at  the  neck  of  the  bladder,  galvanism,  tonics,  strychnia, 
cold,  and  other  measures  must  be  employed  to  restore  the  tone  of  the 
muscle. 

Urethral  caruncle,  a  small  vascular  growth  at  the  meatus,  occurring 
more  frequently  in  married  women  than  in  young  unmarried  girls,  may  give 
rise  to  the  greatest  distress.  It  bleeds  with  the  least  touch,  and  causes  the 
most  intense  suffering  during  micturition  or  when  the  parts  are  moved ;  at 
the  same  time  there  is  usually  great  irritability  of  the  bladder  and  a  profuse 
discharge  of  mucus.    The  symptoms  cease  at  once  on  its  removal. 

Fissure  at  the  neck  of  the  bladder  is  also  occasionally  met  with,  but  it 
can  only  be  diagnosed  with  the  endoscope.  There  is  a  small  superficial 
erosion  of  the  mucous  membrane,  circular  when  the  sphincter  is  stretched, 
but  appearing  like  a  fissure  as  soon  as  it  contracts.  It  gives  rise  to  constant 
tenesmus  and  straining,  with  an  intense  burning  pain  at  the  end  of  micturi- 
tion, and  occasionally  a  few  drops  of  blood.  It  may  readily  be  cured  by 
means  of  a  light  application  of  caustic,  or  by  mechanically  dilating  the 
sphincter  so  as  to  give  the  surface  rest.  The  former  method  is  preferable, 
as  it  is  not  always  possible  to  graduate  the  effects  of  the  latter  sufficiently 
in  individual  cases. 


4  o 
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CHAPTEE  XXIV 

INJURIES  AND  DISEASES  OF  THE  MALE  ORGANS 

MALFOEMATION  AND  DISEASES  OF  THE  PENIS 

The  roof  may  be  defective  (epispadias)  ;  or  the  floor  (hypospadias)  ;  or  th( 
invagination  that  forms  the  fossa  navicularis  may  fail  to  meet  the  part  behind 
if  in  this  case  there  is  no  other  defect,  the  m'ethra  is  imperforate,  th( 
kidneys  become  cystic,  and  the  child  dies  at  or  before  birth.  Usually,  how- 
ever, there  is  hypospadias,  and  occasionally  the  two  channels  run  one  above 
the  other  for  a  considerable  distance. 

Hypospadias. — The  orifice  is  usually  at  the  base  of  the  glans,  or  a  little 
farther  back  ;  the  fraenum  is  wanting  ;  the  prepuce  forms  a  great  fold  on 
the  dorsum  like  a  cowl,  and  the  corpus  spongiosum  possesses  scarcely  an} 
erectile  tissue.  In  other  cases  it  lies  at  the  end  of  the  membranous  urethra 
the  bulb  and  the  scrotum  failing  to  unite  in  the  middle  line,  and  forming 
labia,  as  in  the  female.  When  the  defect  is  slight,  the  fossa  navicularis 
may  run  back  and  end  blindly  ;  in  other  cases  the  penis  is  small,  and  the 
corpus  spongiosum  (if  it  is  developed)  incapable  of  erection. 

Epispadias. — The  complete  form  is  always  associated  with  ectopia 
vesicae  :  occasionally  the  urethra  opens  behind  the  corona,  the  rest  of  the 
penis  being  well  developed. 

The  treatment  is  not  very  promising.  If  the  defect  is  slight,  and 
micturition  not  impeded,  it  is  better  not  to  interfere.  The  orifice  should 
be  dilated  to  prevent  any  strain  upon  the  structures  behind ;  and  if  the 
urethra  fails  in  front,  so  that  it  is  impossible  to  direct  the  stream,  an  attempt 
should  be  made  to  carry  it  forwards  by  means  of  a  plastic  operation.  The 
flap  must  be  double,  so  that  a  cutaneous  surface  may  face  the  new  chamiel ; 
the  deeper  layer  is  taken  from  the  side  of  the  penis  near,  and  twisted  round 
upon  itself ;  the  superficial  one  borrowed  from  the  redundant  prepuce,  the 
centre  of  the  cowl  being  dissected  up,  and  the  glans  thrust  through  the 
opening  so  that  the  dorsal  surface  becomes  inferior,  or  vice  versa,  as  the 
case  may  be. 

Pliiviosis  may  be  congenital  or  acquired,  following  balanitis,  soft  sores, 
chancre  or  injury.  In  the  former  case  the  glans  is  often  adherent,  and  the 
orifice  may  be  reduced  to  the  size  of  a  pinhole,  so  that  the  prepuce  swells 
out  with  each  act  of  micturition.  Circumcision  should  always  be  performed, 
unless  the  corona  can  be  thoroughly  and  easily  exposed  :  the  secretion 
collects  inside  ;  there  is  a  constant  risk  of  balanitis  and  paraphimosis ; 
preputial  calculi  may  form  ;  and  the  liability  to  syphilis  and  phagedena  is 
much  greater.  If  gonorrhoea  occurs,  it  is  more  severe  ;  and  the  constant 
irritation  undoubtedly  favours  carcinoma. 
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Circumcision. — The  prepuce  is  drawn  well  forward,  and  clipped  with  a 
pair  of  polypus-forceps  in  front  of  the  glans  ;  the  projecting  end  cut  off;  the 
cutaneous  sheath  allowed  to  retract ;  and  the  mucous  membrane  slit  up 
along  the  dorsum  as  far  as  its  attachment.  Each  half  is  then  cut  away, 
following  the  line  of  the  corona,  and  leaving  the  frajnum  and  just  enough  to 
hold  a  few  sutures.  If  catgut  is  used,  and  the  wound  dried  and  covered  with 
iodoform,  the  dressing  may  remain  on  until  the  skin  has  united. 

Paraphimosis  is  the  condition  produced  by  forcing  the  glans  through  the 
orifice  of  the  prepuce,  when  it  is  too  narrow  to  admit  it.  The  immediate 
result  is  congestion  and  inflam- 
mation, ending,  if  left,  in  ulcera- 
tion and  sloughing.  The  glans 
becomes  swollen :  the  prepuce 
overhangs  it  like  an  osdematous 
collar,  and  concealed  behind  this 
is  a  tight  unyielding  ring  formed 
by  the  orifice.  In  early  cases 
reduction  can  usually  be  efl'ected 
by  oiling  the  parts  well,  and 
drawing  the  foreskin  forwards 
with  the  index  and  middle  fingers 
of  the  two  hands,  while  the 

Fig.  460. — Mode  of  dividing  prepuce  iu 

thumbs  compress  the  glans  ;  or  paraphimosis, 
the  penis  may  be  wrapped  round 

with  lint,  and  gently  squeezed  in  the  hand  until  the  oedema  disappears  ;  but 
in  cases  that  have  already  lasted  some  days,  it  is  often  necessary  to  shp  the 
end  of  a  director  under  the  constricting  band  on  the  dorsum,  and  divide  it 
with  a  bistoury. 

Epithelioma  op  the  Penis 

Squamous  epithelioma  is  not  uncommon  after  middle  life,  commencing 
on  the  glans  or  the  inner  surface  of  the  prepuce,  especially  in  cases  of 
phimosis.  It  usually  begins  as  a  warty  nodule,  which  soon  breaks  down 
into  an  ulcer,  with  intensely  hard  base  and  edges.  If  left,  the  growth 
spreads  rapidly,  owing  to  the  constant  irritation  of  the  urine ;  the  corpora 
cavernosa  and  the  glans  are  quickly  infiltrated ;  the  lymphatics  in  the  groin 
become  involved,  and  secondary  deposits  follow.  The  diagnosis  from 
syphilis  rests  chiefly  on  the  character  of  the  base,  which  is  covered  with 
decaying  epithelium,  and  the  intense  induration  beneath  and  around. 

Amputation  is  the  only  treatment.  Until  recently  this  was  accomplished 
either  with  a  single  sweep  of  the  knife,  or  more  deliberately,  formmg  a  flap 
of  skin  to  cover  the  surface  of  the  wound,  leaving  the  corpus  spongiosum 
and  the  urethra  longer  than  the  rest,  and  stitching  the  edge  of  the  mucous 
membrane  to  that  of  the  skin.  Recurrence,  however,  is  exceedingly  common 
after  this  operation ;  cicatricial  stricture  at  the  orifice  invariable  ;  and  all 
power  of  directing  the  stream  of  urine  lost.  To  avoid  this,  Thiersch  recom- 
mends an  oval  incision  round  the  root  of  the  penis,  prolonged  a  little  back- 
wards in  the  median  raphe  of  the  scrotum,  and  then  dissecting  off  the  whole 
of  the  corpora  cavernosa  from  the  rami  of  the  pubes  and  the  triangular 
hgament.  The  corpus  spongiosum  and  the  urethra  are  dealt  with  separately. 
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through  an  incision  in  the  median  line  of  the  perinaeum  behind,  as  muc' 
being  removed  as  appears  desirable,  and  the  rest  sutured  to  the  skin  in  froB 
of  the  anus.  Micturition  must  of  course  be  effected  in  the  sitting  posturt 
but  there  is  not  the  same  tendency  to  the  formation  of  stricture,  and  ther 
is  much  greater  freedom  from  return  of  the  growth. 

Wheelhouse  has  pointed  out  the  greatly  increased  comfort  the  patien 
experiences  when  the  testes  are  removed  as  well. 


DISEASES  OF  THE  SCEOTUM 

(Edema  may  occur  in  Bright's  disease,  causing  enormous  swelling  ;  anc 
a  similar  affection  (probably  inflammatory  in  origin)  is  occasionally  me 
with  in  infancy. 

Inflammation  is  very  common,  but  unless  the  cause  is  very  grave  (as  ii 
extravasation  of  urine),  or  the  nutrition  much  enfeebled,  as  in  specific  fevers 
sloughing  and  gangrene  rarely  occur.  It  may  arise  from  injury,  eczema,  th( 
irritation  of  the  urine,  or  retained  perspiration,  or  it  may  start  from  the  in 
terior,  or  spread  from  other  tissues.  The  swelling  is  usually  immense,  bui 
the  other  signs,  pain,  heat,  and  redness,  are  seldom  in  proportion. 

Elephantiasis. — Enormous  hypertrophy  of  the  tissues  of  the  scroturc 
may  be  caused  by  lymphatic  obstruction,  or  by  repeated  attacks  of  inflamma 
tion,  as  in  cases  of  urinary  fistula.  The  skin  and  subcutaneous  tissues  onl) 
are  affected,  the  cellular  elements  and  the  fibrous  tissue  being  immensely 
increased,  while  all  the  interstices  are  filled  with  lymph,  or  in  rarer  cases 
with  a  mixture  of  this  with  chyle.  Hydrocele  is  usually  associated  with  it, 
and  the  skin  of  the  penis  may  become  involved,  but  the  testes  are  nevei 
affected  (see  p.  313). 

Epithelioma  is  of  interest  from  the  fact  that  its  origin  can  nearly  always 
be  traced  to  local  irritation  caused  by  soot — whence  its  common  name, 
chimney-sweep's  cancer. 

It  begins  as  a  wart  or  nodule,  which  slowly  spreads  at  the  margin  as  it 
decays  and  ulcerates  in  the  centre.  Induration  is  its  chief  feature.  The 
edges  are  raised,  hard,  and  ill-defined  :  the  base  is  covered  with  decaying 
epidermis  and  fiorid  granulations  which  discharge  a  thin  offensive  fluid,  and 
the  tissues  around  are  swollen  and  oedematous.  At  first  it  can  be  pinched 
up  from  the  structures  beneath,  and  merely  feels  like  an  induration  in  the 
skin ;  soon  it  infects  the  lymphatic  glands  in  the  groin,  spreads  to  the  rest 
of  the  scrotum  and  the  penis,  and  involves  the  testicles  as  well. 

Fortunately  its  character  is  so  well  known  among  those  liable  to  it 
(soot  may  cause  it  in  other  parts  of  the  body,  and  there  is  reason  to  believe 
that  tar  may  do  the  same),  and  its  progress  (for  epithelioma)  is  so  slow  that 
removal  in  time  is  usually  possible.  Even  if  the  inguinal  glands  are  enlarged 
and  broken  down,  the  whole  of  the  disease  may  sometimes  be  successfully 
scraped  out. 

EXAMINATION  OF  SCKOTAL  SWELI/INGS 

Swellings  of  the  scrotum  are  divided  into  those  that  occupy  the  canal  as 
well  as  the  scrotum,  and  those  that  are  confined  to  the  latter  situation.  The 
distinction  is  made  by  feeling  the  cord  immediately  below  the  pubes,  whether 
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it  is  the  natural  size,  with  all  its  components  distinct,  or  whether  it  is 
thickened  or  concealed  in  any  way. 

1.  Swellings  that  occupy  the  Canal  as  well  as  the  Sckotum  : 
OF  these  some  are  reducible,  others  are  not 

(a)  lieduciblc 

Buhonoceh  and  scrotal  hernia  may  be  recognised  by  the  way  in  which 
they  disappear,  whether  they  consist  of  intestine  or  omentum. 

Varicocele,  by  its  characteristic  feel :  the  way  in  which  it  disappears  when 
the  patient  lies  dow  and  the  scrotum  is  raised,  and  refills  in  spite  of  the 
pressure  of  the  finger  on  the  ring. 

Congenital  hydrocele  by  its  translucency.  As  tlie  neck  of  the  canal  is 
often  long  and  narrow,  reduction  is  not  always  easy. 

(6)  Irreducible 

Hernia,  either  because  it  is  strangulated  (in  which  case  there  is  no  im- 
pulse on  coughing),  or  because  it  is  irreducible,  i.e.,  so  altered  in  shape,  or 
so  tied  down  by  adhesions,  that  it  cannot  pass  back.  In  strangulation,  con- 
stitutional symptoms  are  present  as  well. 

Infantile  hydrocele. — The  neck  of  the  tunica  vaginalis  is  obliterated  only 
at  the  internal  abdominal  ring,  and  a  collection  of  fluid  extends  from  the 
bottom  of  the  scrotum  along  the  inguinal  canal.  The  slow  formation,  com- 
mencing below  and  extending  upwards,  the  translucency  and  the  absence  of 
true  impulse  (if  it  extends  really  into  the  canal  there  may  be  a  kind  of  shock 
transmitted),  are  distinctive. 

Inflammatory  affections  of  the  cord. — In  urethral  epididymitis  this  is 
sometimes  swollen  to  a  considerable  size  ;  in  tubercular  disease  the  vas  only 
is  thickened,  and  all  the  structures  of  the  cord  can  be  isolated. 

Growths  on  the  cord. — The  most  common  is  encysted  hydrocele,  a  small 
round  and  tense  fluid  swelling,  due  to  incomplete  obliteration  of  the  funicular 
portion  of  the  tunica  vaginahs.  It  is  movable  in  the  canal,  but  cannot  really 
be  reduced,  and  it  is  adherent  to  the  cord,  forming  part  of  it  and  moving 
with  it. 

Li2]oma,  sarcoma,  and  other  growths  may  occur,  but  they  are  very  rare. 
Secondary  infiltration  is  always  present  in  malignant  disease  of  the  testis,  if 
the  gland  is  not  speedily  removed.  Ilcemcttoccle  of  the  cord  has  been 
-described. 

2.  Swellings  confined  to  the  Scrotum 

(a)  Those  connected  with  the  Scrotum  itself 

a:dema.— In  Bright's  disease,  the  whole  scrotum  sometimes  becomes 
enormously  distended,  without  the  legs  being  much  aftected.  A  moment's 
consideration  is  sufficient,  but  I  have  known  'serious  mistakes  made. 

Elc2:)hantiasis.— In  the  troi^ical  variety  there  can  be  no  hesitation,  but 
occasionally  a  greatly  thickened  and  hardened  condition,  not  so  plainly 
recognised,  is  met  with  as  a  result  of  neglected  stricture. 

Lipoma,  epithelioma,  and  other  varieties  of  new  growths  may  occur. 
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(b)  Those  connected  ivith  the  Testis  and  its  coverings  :  these  may  be  solid 

or  fluid 

The  former  include  inflammatory  diseases  and  tumours  of  the  testis.  The 
chief  difficulty  occurs  with  hfematocele  and  old  hydrocele,  the -walls  of  which 
may  be  so  thick  that  they  are  practically  solid. 

The  latter  may  be  connected  with  the  tunica  vaginalis  (hydrocele  or 
haematocele)  ;  the  testis  or  epididymis  (encysted  hydrocele)  ;  or  the  lower 
end  of.  the  cord  (hydrocele  of  the  cord) ;  or  they  may  be  independent 
cysts — dermoid,  for  example,  or  hydatid.  Some  difficulty  may  arise  from 
what  is  known  as  hydrosarcocele,  a  collection  of  fluid  in  the  tunica  vaginalis, 
surrounding  and  concealuig  an  enlargement  of  the  testis  ;  and  the  diagnosis 
may  remaui  uncertain  iintil  the  fluid  is  drawn  ofl^. 

Malformations  op  the  Testes 

The  full  development  of  the  testis  is  not  reached  until  sexual  maturity. 
It  may  fail :  (1)  either  in  its  original  formation;  (2)  in  its  evolution  (in- 
cluding its  descent  into  the  scrotum)  ;  or  in  both  together.  In  addition,  it 
occasionally  happens  that,  though  perfectly  developed,  it  becomes  displaced 
(malposition). 

(1)  Defective  formation. — The  testis  and  epididymis  are  developed  in- 
dependently of  each  other,  although  they  are  in  close  connection  ;  sometimes 
one  fails,  sometimes  the  other.  If  the  former,  the  epididymis  and  the 
vas  may  occupy  their  normal  situation,  the  gland  itself  being  represented 
only  by  a  nodule  ;  if  the  latter,  the  testis  may  be  well  developed  and  of  its 
normal  size,  although  its  secretion  fails  to  reach  the  urethra.  Sometimes 
the  whole  of  the  epididymis  is  wanting  ;  more  frequently  only  part,  and^the 
vas  terminates  blmdly.  If  both  testicles  are  wanting,  sexual  development  at 
puberty  does  not  take  place,  and  often  there  is  malformation  of  the  other 
organs. 

(2)  Defective  evolution. — The  testis  may  fail  to  attain  the  normal  size,  or 
its  normal  position,  or  both. 

(a)  Imperfect  evolution  of  the  testis  when  in  its  normal  situation. — In 
most  instances  the  cause  is  unknown  :  the  subject  of  it,  when  the  affection  is 
bilateral,  has  an  effeminate  appearance  ;  the  voice  does  not  break  ;  the  larynx 
remains  small ;  there  is  no  growth  of  hair  ;  and  the  limbs  are  smooth  and 
rounded.  When  it  is  unilateral,  it  is  often  associated  with  varicocele,  but 
it  is  more  probable  that  they  are  both  dependent  upon  the  same  cause, 
whatever  that  may  be,  than  that  one  is  the  consequence  of  the  other. 

(6)  Non-descent. — Descent  of  the  testis  may  be  delayed,  or  may  fail  to  take 
place,  wholly  or  in  part.  In  the  former  case  the  testis  is  usually  well  de- 
veloped and  the  descent  is  completed  at  puberty,  when  the  organ  becomes 
sexually  mature.    In  the  latter  it  is  usually  small  and  flabby. 

The  cause  is  very  uncertain,  except  in  those  cases  in  which  there  is  a 
distmct  mechanical  impediment,  such  as  fusion  of  the  two  glands.  Adhesions 
to  neighbouring  structures  (especially  the  intestine)  are  often  present,  but 
there  is  no  proof  that  they  are  the  reason.  The  gland  may  remain  in  its 
original  position,  or  be  arrested  in  the  iliac  fossa  or  in  the  inguinal  canal. 
The  sac  of  the  tunica  vaginalis  nearly  always  remains  open  ;  hernia  is,  in 
consequence,  very  often  present  as  well,  and,  if  not,  is  always  liable  to  occur ; 
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and,  not  unfrequently,  owing  to  slight  attacks  of  inflammation,  there  are 
adhesions  between  the  intestine  and  the  gland. 

The  symptoms  and  treatment  depend  upon  its  position  and  mobility. 

If  it  lies  in  the  iliac  fossa,  it  is  well  out  of  the  way  of  injury,  and  nothing 
is  required  but  a  truss  to  prevent  the  development  of  hernia. 

If  it  hes  in  the  inguinal  canal  and  is  sufficiently  movable  to  pass  out  of 
the  external  ring,  the  same  treatment  may  be  adopted,  a  horseshoe-pad  being 
used  to  avoid  undue  pressure  upon  it. 

If  it  is  fixed  between  the  muscles  the  conditions  are  different.  In  most 
cases  a  truss  cannot  be  worji,  and  there  is  constant  danger  of  hernia.  The 
gland  itself  is  always  liable  to  injury  and  inflammation  ;  if  this  occurs, 
satisfactory  evolution  at  puberty  is  improbable  ;  and,  hke  other  ill-developed 
organs,  it  is  liable  to  become  the  seat  of  malignant  disease.  Under  these 
circumstances,  if  the  tendency  to  hernia  cannot  be  prevented,  or  if  there  has 
been  an  attack  of  inflammation,  the  gland  is  better  removed.  It  is,  in  all 
probability,  functionally  useless,  and  is  a  constant  source  of  danger. 

In  cases  of  strangulated  hernia  the  treatment  of  the  glaird  depends  upon 
its  condition.  If  it  appears  fairly  well  formed  and  not  too  much  tied  down 
by  adhesions,  and  if  the  vas  is  of  sufficient  length  and  the  scrotum  will  admit 
it,  an  attempt  may  be  made  to  transplant  it.  If  this  cannot  be  done  it  should 
be  excised. 

3.  Malposition. — The  testis  may  be  in  its  normal  position,  but  inverted  ; 
the  epididymis  and  the  vas  deferens  lying  in  front  of  the  other  structures.  If 
hydrocele  or  hfematocele  occurs,  and  this  condition  is  not  recognised,  the 
gland  is  liable  to  be  punctured  instead  of  the  tunica  vaginalis. 

In  other  cases  the  testis  passes  out  through  the  inguinal  canal  into  the 
perinaeum,  or  misses  this  altogether  and  slips  into  the  crural  ring,  even 
passing  out  on  to  the  thigh.  The  treatment  consists  either  in  transplantation 
(waiting  until  the  child  is  two  or  three  years  old)  or  excision,  according  to 
the  condition  of  the  scrotum  and  the  gland  and  the  amount  of  inconvenience 
it  is  likely  to  cause. 

Neuralgia  of  the  Testis 

Pain  and  retraction  of  the  testis  are  of  fi'equent  occurrence  in  disease  of  the 
kidneys  and  affections  involving  branches  of  the  lumbar  plexus  ;  further,  after 
obliteration  of  the  vas,  sexual  intercourse,  or  even  excitement,  may  be  attended 
with  severe  pam  and  swelling  of  the  gland ;  in  addition  to  this,  however,  the 
testes  in  certain  people  are  liable  to  attacks  of  intense  neuralgia,  coming  on 
at  regular  intervals  or  excited  by  the  most  trivial  irritant.  Usually  one  only 
is  affected,  but  both  may  be  ;  the  gland  may  be  apparently  well  nourished,  or 
it  may  be  small  and  flabby ;  it  may  be  exceedingly  irritable,  resenting  the 
slightest  touch,  or  there  may  be  nothing  noteworthy  about  it. 

In  many  cases  there  is  a  history  of  injury,  but  it  seldom  stands  cross- 
examination.  Gout,  malaria,  ansemia,  and  other  constitutional  ailments  are 
sometimes  present.  It  may  occur  m  the  most  continent  ;  and  though  in 
many  there  is  a  history  of  abuse,  it  is  difficult  to  connect  one  condition  directly 
with  the  other.  Sexual  hypochondriasis  may  be  associated  it,  and  often 
the  family  history  is  decidedly  neurotic. 

Treatment  is  very  unsatisfactory.  Any  local  or  constitutional  cause  that 
can  be  detected  must  of  course  receive  thorough  consideration  ;  a  suspender 
must  be  worn  ;  lead,  or  some  other  cooling  lotion  apphed  ;  and  the  thoughts 
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and  ideas  as  far  as  possible  directed  into  other  channels.  Cupping  over  the 
loins,  massage  of  the  back,  and  the  free  (local)  use  of  anodynes  may  be  tried 
as  well.  If  there  is  a  large  varicocele,  operation  may  give  relief,  but  castra- 
tion is  useless. 

Atbophy 

Rupture  or  ligature  of  the  spermatic  artery  and  occasionally,  acute 
orchitis  (especially  that  variety  which  is  associated  with  mumps)  are  the  chief 
causes,  the  testicle  shrinking  to  a  small  nodule.  I  have  known  the  same 
thing  occur  after  a  blow.  Rupture  or  ligature  of  the  vas  deferens  ;  chronic 
epididymitis  ;  the  pressure  of  ill-fitting  trusses  ;  and  abuse,  may  be  followed 
by  the  same  efi'ect,  but  the  wasting  is  seldom  so  extreme.  Whether  it  is 
ever  a  result  of  varicocele  is  doubtful,  though  this  is  often  associated  with  a 
soft  and  flabby  condition  of  the  gland. 

The  opposite  result,  hypertrophy,  is  said  to  occur  as  compensation  in  cases 
of  unilateral  retention. 


OECHITIS  AND  EPIDIDYMITIS 

Inflammation  of  the  testis  may  be  caused  by  injury,  morbid  conditions  oi 
the  blood,  as  in  gout  or  rheumatism,  extension  from  neighbouring  structures, 
or  the  presence  of  specific  irritants,  such  as  those  of  tubercle  and  syphilis. 
It  may  afiect  the  testis,  only  or  chiefly  (orchitis) ;  or  the  epididymis  (epi- 
didymitis) ;  and  it  may  be  acute  or  chronic,  ending  in  resolution,  organisation, 
caseation,  or  suppuration,  according  to  the  cause.  In  addition,  acute  orchitis 
is  sometimes  due  to  '  metastasis  '  in  connection  with  mumps,  but  only  after 
puberty,  and  not  apparently  with  equal  frequency  in  all  epidemics. 

1.  Acute  Inflammation 

{a)  Acute  orchitis  may  be  caused  by  metastasis  (the  parotid  is  occa- 
sionally not  affected),  injury  or  pyaemia  ;  or  it  may  be  due  to  extension  from 
the  epididymis  or  tunica  vaginalis.  Sub-acute  attacks  are  not  uncommon  in 
gout  and  syphilis. 

The  gland  is  swoUen  and  exquisitely  tender,  but  owing  to  the  toughness 
of  the  tunica  albuginea  it  retains  its  shape,  and  is  not  so  large  as  in  epi- 
didymitis, or  flattened  on  the  side.  The  skin  is  red  and  (Edematous ;  the 
temperature  raised,  the  veins  swollen,  and  the  cord  thickened  and  tender,  but 
the  structures  composing  it  are  not  matted  together,  and  the  vas  is  but  little 
affected.  The  tunica  vaginalis  is  filled  with  fluid  (acute  hydrocele)  and 
sometimes  obscures  the  local  signs  altogether — there  is  merely  evidence  of 
intense  inflammation  without  its  being  possible  to  say  from  the  appearance 
of  the  swelling  whether  it  is  confined  to  the  tunica  vaginalis  or  involves  the 
testis  inside.  Pain  is  always  severe  and  of  a  peculiarly  sickening  character, 
with  heavy  dragging  in  the  loins  ;  and  the  constitutional  symptoms  are  often 
very  grave,  delirium  sometimes  occurring  in  the  metastatic  variety. 

Locahsed  peritonitis  with  spasmodic  contraction  of  the  abdominal 
muscles  is  not  unfrequent  when  a  retained  testis  is  inflamed,  and  it  has  been 
knoAvn  to  prove  fatal. 

(b)  Acute  epididymitis  is  nearly  always  due  to  extension  from  the  urethra, 
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thougli  the  actual  outbreak  is  often  determined  by  local  injury.  It  may  be 
caused  by  any  irritation  affecting  tlie  prostatic  portion,  gonorrhoia  (not  the 
acute  stage,  but  later  when  the  gleet  is  chronic),  impacted  calculus,  mjections, 
litliotrity,  or  even  the  passage  of  a  catheter.  Exceptionally  it  follows  in- 
jury alone,  or  occurs  in  the  course  of  pyagmia.  Sub-acute  varieties  are  met 
with  in  the  early  stage  of  secondary  syphilis,  and  occasionally  as  a  result  of 
stricture  and  chronic  urethritis.  This  is  of  special  importance,  as  sometimes, 
when  there  has  been  no  acute  attack,  the  enlargement  closely  resembles 
that  due  to  tubercle  before  caseation  has  begun. 

The  general  symptoms  are  the  same  as  those  of  acute  orchitis,  but  the  two 
affections  can  nearly  always  be  distinguished.  The  shape  is  different :  instead 
of  being  rounded,  it  is  flattened  by  the  pressure  of  the  thigh  upon  the  outer 
side  ;  and  the  testis  can  be  felt,  soft  and  almost  painless  in  the  front.  The 
skin  is  red  and  oedematous,  especially  behind  and  below,  and  it  cannot  be 
pinched  up  into  a  fold  or  lifted  off  the  subjacent  structures.  The  pain  begins 
in  the  loins  before  there  is  local  tenderness,  and  in  the  same  way  the  groin 
may  be  exquisitely  sensitive  before  the  testis  is  affected.  But  the  most  im- 
portant point  of  all  is  the  condition  of  the  cord  :  the  vas  deferens  is  enlarged  ; 
the  cord  immensely  thickened  ;  and  all  the  structures  in  it  matted  together  so 
that  they  cannot  be  isolated.  Epididymitis  is  rather  more  common  upon  the 
left  side  than  the  right,  and  seldom  involves  both  at  the  same  time,  though 
the  second  is  frequently  attacked  as  the  first  is  getting  well. 

The  urethral  discharge  ceases  so  long  as  the  inflammation  is  acute,  and 
begins  again  as  it  subsides. 

Termination. — Acute  inflammation,  whether  it  involves  the  testis  or  the 
epididymis,  or  both  (for  it  not  unfrequently  extends  from  one  to  the  other), 
usually  ends  in  resolution,  but  not  always.  Partial  organisation  may  occur, 
affecting  especially  the  exudation  in  and  around  the  globus  minor.  An  in- 
durated mass  is  left,  painless,  gradually  sinking  into  a  small  hard  nodule, 
apparently  insignificant,  but  often  leading  to  obstruction  or  stricture  of  the 
vas.  If  it  occurs  on  both  sides  and  does  not  undergo  speedy  resolution  the 
subject  is  sterile.  Atrophy  may  occur,  and  in  the  case  of  orchitis  be  com- 
plete. Epididymitis,  even  when  the  vas  is  obstructed,  seldom  leads  to  this  ; 
sexual  intercourse  may  be  very  painful  and  be  followed  by  the  swelling  of 
the  gland,  but  unless  the  artery  is  obliterated  at  the  same  time  the  testis 
seldom  wastes  altogether.  A  curiously  irritable  condition  sometimes  per- 
sists, the  testis  and  even  the  skin  of  the  scrotum  remainmg  exquisitely 
tender.  Suppuration  occasionally  follows:  gangrene  of  the  scrotum  and 
sloughing  of  the  testis  have  been  known  ;  and  tubercular  disease  is  not  un- 
common. Whether  epididymitis  has  any  connection  with  the  vagnial 
hydrocele  that  so  frequently  develops  in  later  life  is  uncertain.  The  acute 
effusion  that  accompanies  the  attack  subsides  with  it,  though  it  may  leave 
permanent  adhesions,  and  sometimes  causes  obhteration. 

Treatment.— If  possible  the  patient  should  be  confined  to  bed  with  the 
scrotum  raised  on  a  small  pillow  between  the  thighs.  In  other  cases  a 
suspender  must  be  used,  but  the  effect  is  not  nearly  so  good.  The  bowels 
should  be  freely  opened,  liquid  diet  only  allowed,  and  rest  ensured  by  means 
of  morphia  or  chloral.  In  young  plethoric  patients  with  a  hard,  bounding 
pulse  full  doses  of  antimony  may  be  given  at  frequent  intervals  until  there 
is  a  distinct  feeling  of  nausea,  but  this  is  of  no  good  after  the  first  twenty- 
four  hours,  and  only  when  the  fever  begins  with  severity.    Smaller  doses 
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three  times  a  day  are  useful  later,  if  the  skin  continues  hot  and  dry,  or  the 
headache  is  severe. 

In  urethral  epididymitis  cold  is  by  far  the  best  application,  especially  at 
the  beginning.  An  ice-bag  may  be  laid  upon  the  part,  or  Leiter's  coils  used, 
lead  lotion  being  substituted  after  twenty-four  hours.  If  the  patient  cannot 
remain  in  bed,  the  skin  of  the  scrotum  should  be  covered  over  with  extract  of 
belladonna  and  glycerine  ;  and  then,  the  other  testis  being  pushed  out  of  the 
way,  surrounded  with  many  layers  of  cotton-wool  and  subjected  to  gentle  com- 
pression by  means  of  a  laced-up  bag  suspender.  A  few  common  rubber  bands 
may  be  placed  outside  this  with  advantage.  The  application  should  be  re- 
newed at  least  twice  a  day,  the  patient  fomenting  the  part  each  time  with  hot 
water,  or,  better,  sitting  .in  a  hot  bath.  If  the  belladonna  causes  any  irrita- 
tion, lead  may  be  substituted  for  it.  The  urethra  should,  of  course,  be  left 
alone,  not  only  during  the  inflammation,  but  after  it  has  subsided. 

If  the  effusion  into  the  tunica  vaginalis  is  at  all  considerable,  a  few 
punctures  may  be  made  with  a  fine  tenotomy  knife,  or  an  ordinary  trocar 
and  cannula  may  be  introduced  ;  and  if  the  veins  of  the  scrotum  are  distended, 
they  may  be  pricked  and  encouraged  to  bleed ;  or  leeches  may  be  placed 
upon  the  inguinal  canal ;  but,  although  it  is  largely  practised  by  some 
surgeons,  and  apparently  with  impunity,  puncture  of  the  testis  itself  is  not 
advisable. 

acute  symptoms  are  beginning  to  subside,  the  testis 
The  afl'ected  organ  is  separated  from  its  fellow,  and 


Later,  when  the 
should  be  strapped, 
isolated  by  winding 


round  above  it  a  long  narrow  strip  of  soft  leather 
covered  with  emplastrum  plumbi.  The 
end  that  is  applied  first  should  be 
narrower  than  the  other,  so  as  to  pre- 
vent the  edge  cutting  into  the  skin. 
Then  narrow  strips  of  ordinary  plaster 
are  arranged  so  as  to  cover  the  whole 
organ  evenly,  beginning  from  the  hori- 
zontal piece  in  front,  passing  down 
round  the  bottom  of  the  scrotum,  and 
ending  on  it  again  beliind.  Afterwards 
a  circular  piece  is  placed  over  all  the  ends  to  keep  them  secure.  If  a  small 
nodule  obstinately  persists,  mercurial  ointment  may  be  rubbed  in  over  it,  or 
a  thick  layer  of  it  may  be  applied  upon  lurt  under  the  strapping,  but  care 
must  be  taken  that  it  does  not  irritate  the  skin. 

Traumatic  orchitis  may  be  treated  in  the  same  way.  When  due  to 
metastasis  warm  fomentations  are  better  from  the  first ;  and  if  there  is 
much  infiltration  of  the  scrotum,  so  that  the  condition  of  the  circulation  is 
doubtful,  or  if  the  patient  is  old  and  feeble,  cold  should  not  be  used  for  fear 
of  gangrene. 


Fie.  4G1. — strapping  testicle. 


2.  Cheonic  Inflammation 

This  may  begin  as  such  or  be  the  relic  of  an  acute  attack.  When  con- 
fined to  the  body  of  the  testis  it  is  nearly  always  due  to  syphilis  ;  gout  and 
malaria  are  exceptional  causes.  If  the  epididymis  only  is  concerned,  it  is 
probably  tubercular  or  urethral,  and  in  the  latter  case  it  may  be  either  the 
remains  of  an  acute  attack  or  chronic  from  the  first.    Syphihs  occasionally 
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affects  tlie  epididymis  only  (m  the  early  secondary  period),  and,  not 
unfrequently,  both  epididymis  and  testis. 

The  diagnosis  is  usually  straightforward ;  but  sometimes,  when  it 
commences  insidiously,  without  any  obvious  degree  of  inflammation,  involv- 
ing the  body  of  the  gland,  and  not  the  epididymis,  and  affecting  one  side 
only,  it  is  difficult  to  distinguish  it  from  incipient  malignant  disease,  except 
by  watching  the  progress  of  the  case  and  the  effect  of  treatment. 


(a)  SyiMlitic  Inflammation 

Subacute  epididymitis  may  occur  in  the  early  secondary  stage,  a  painful 
irregular  swelling  making  its  appearance  at  the  back  of  the  testicle,  involv- 
ing the  cord  to  a  slight  extent.  It  never  possesses  the  severity  of  urethral 
epididymitis  ;  tlie  skin  may  be  reddened,  bat  it  is  not  oedematous  ;  and,  like 
the  other  secondary  symptoms  with  which  it  occurs,  it  subsides  rapidly  under 
mercury. 

True  orchitis  appears  later,  either  during  the  intermediate  period  (when 
both  glands  are  involved),  or  with  the  tertiary  symptoms,  when  one  is  often 
attacked  long  before  the  other.    As  a  rule  it  does 
not  affect  the  epididymis  or  the  cord,  and  is  very  >       ■  -  -a 

chronic  in  its  progress  ;  but  often,  in  neglected  '  ^Z- 

cases,  after  the  first  testicle  has  been  enlarged  ■ 
for  some  time,  the  second  suddenly  becomes 
acutely  inflamed,  the  skin  grows  hot  and  red,  the  , 
tunica  vaginalis  distended,  the  epididymis  affected 
as  much  as  the  testis,  and  the  pain  so  severe  that 
the  patient  is  compelled  to  apply  for  relief. 

Symptoms. — The  character  of  the  swelling  •  i' 

depends  upon  the  distribution  of  tlie  syphilitic     ■  • 
exudation,  and  the  changes  it  undergoes.  In 
some  cases,  especially  the  earlier  ones,  there  is  ^ 
uniform  enlargement  of  the  whole  gland,  so  that         ^■^^^■■^c-  -*  > 
it  remains  ovoid,  smooth  and  even,  and  merely  ,        ^.  , 

,  ,  T  •    ,         111-,,         11        Fig.  4(52— Syphilitic  disease  of 

becomes  heavy  and  mtensely  hard;  m  others  the       testis;  a  central  gumma, 
surface  is  nodular  and  uneven  in  consistence, 

dense  indurated  patches  alternating  with  others  that  are  soft  and  elastic. 
The  exudation,  in  other  words,  may  be  uniformly  distributed  throughout  the 
whole  of  the  fibrous  tissue  of  the  gland  ;  or  aggregated  either  into  one 
central  gumma  or  into  numerous  scattered  ones  of  various  sizes ;  and, 
according  to  the  success  of  the  treatment,  it  may  be  completely  absorbed, 
merely  leaving  a  slight  depression,  or  become  organised  into  cicatricial 
bands,  or  break  down  and  undergo  caseation  and  liquefaction.  Occasionally 
this  ends  in  suppuration  and  hernia  testis ;  more  frequently  partial  absorp- 
tion takes  place,  and  a  hard  irregular  mass  is  left,  sometimes  in  the  middle, 
sometimes  at  one  side  of  the  testis,  composed  of  a  caseous  or  even  calcareous 
centre,  surrounded  by  an  immense  thiclmess  of  cicatricial  tissue— a  so-called 
chronic  abscess. 

The  size  a  testicle  may  reach  under  these  conditions  is  something  enor- 
mous ;  usually  when  large  it  is  painless  and  devoid  of  testicular  sensation. 
Heat,  redness,  thickening  of  the  cord,  oedema  of  the  skin,  and  effusion  into 
the  tunica  vaginalis,  are  signs  of  acute  inflammation,  and  are  only  present 
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when  the  testicle  is  first  attacked,  or  when  a  fresh  gumma  suddenly  develops. 
I  have  known  cases  of  this  kind  last  for  over  ten  years,  with  occasional  sub- 
acute attacks  compelling  the  patient  to  apply  for  relief,  until  at  length  the 
testicles  were  enormously  enlarged,  irregular  in  shape,  hard,  painless,  and 
absolutely  devoid  of  sensation. 

The  diagnosis  of  syphilitic  orchitis  is  rarely  difficult ;  the  only  form  that 
resembles  it  is  that  which  occurs  in  gout.  The  chief  features  are  the 
essentiaUy  chronic  character  of  the  affection  (varied  from  time  to  time  by 
more  acute  attacks) ;  the  smooth,  hard,  heavy  character  of  the  swelling  ;  the 
disappearance  of  the  epididymis,  which  in  many  instances  is  so  flattened 
out  that  it  cannot  be  felt  (occasionally  it  is  enlarged)  ;  the  absence  of  pain 
(during  the  greater  part. of  the  time),  and  of  testicular  sensation;  and  the 
fact  that  both  testes  are  mvolved,  though  rarely  equally. 

Treatment. — In  epididymitis  and  recent  orchitis,  mercury  may  be  given 
freely  with  a  view  of  causing  speedy  absorption  ;  later,  especially  if  the  disease 
has  relapsed,  more  benefit  is  derived  from  small  doses  of  bichloride,  con- 
tinued with  occasional  breaks.  Iodide  of  potash  always  causes  a  rapid  diminu- 
tion in  size,  but  absorption  of  the  syphilitic  exudation  is  rarely  complete  ; 
it  progresses  up  to  a  certain  point,  continues  as  the  dose  is  increased,  and 
then  comes  to  a  standstill,  leaving  a  dense  mass,  over  which  nothing  appears 
to  have  any  influence.  The  acute  symptoms,  however,  are  quickly  relieved 
by  it.  Occasionally  other  remedies  are  of  service  :  mercury,  for  example, 
rubbed  into  the  skin  on  the  inner  side  of  the  thigh  (it  cannot  be  applied  to 
the  scrotum) ;  strapping  ;  or  the  removal  of  hydrocele  fluid.  If  suppuration 
occurs,  the  abscess  must  be  opened ;  and  at  length,  if  the  testis  becomes 
useless,  and  is  a  constant  source  of  pain  and  suffering,  castration  may  be 
advisable. 

(b)  Tubercular  Disease 

This  is  most  common  about  puberty  and  in  young  adult  life,  although  it 
may  develop  at  any  age,  and  it  may  be  either  primary,  and  followed  by  ex- 
tension to  other  organs,  or  secondary,  sometimes  occurring  as  part  of 
general  tuberculosis.  Except  in  this  case  (which  from  the  condition  of  the 
patient  rarely  admits  of  diagnosis  during  life)  it  always  begins  in  the  epididy- 
mis as  a  deposit  of  grey  miliary  tubercle  in  the  lymphoid  intertubular  tissue. 
From  this  it  may  spread  into  the  body  of  the  gland,  working  its  way  through 
the  mediastinum  testis,  and  infecting  the  lymphoid  tissue  around  the  tubuli 
seminiferi ;  or  up  the  vas,  to  the  vesiculas  seminales,  prostate,  and  bladder  ; 
or  it  may,  under  happier  circumstances,  after  attaining  a  certain  size,  gra- 
dually cease  to  enlarge,  and  either  discharge  itself  externally  as  a  mass  of 
caseous  debris,  or  undergo  calcification  or  fibroid  degeneration.  One  side  is 
usuaUy  attacked  first,  but  it  rarely  happens  that  the  other  remains  exempt 
for  long. 

Symptoms. — The  beginning  is  rarely  noticed  :  a  hard  nodule,  already  of 
some  size,  is  usually  discovered  accidentally  at  the  back  of  the  gland.  It  is 
quite  painless  ;  there  is  no  hydrocele,  and  scarcely  any  inflammation  ;  it  is 
only  slightly  tender  even  on  pressure,  and  testicular  sensation  is  not  im- 
paired. At  first  it  may  be  rounded  or  irregular,  but  after  a  time  it  becomes 
crescentic,  and  grows  out  above  and  below  the  testis  as  well  as  behind.  The 
gland  itself  is  rarely  affected  at  this  stage. 

Sometimes  this  diminishes  in  size,  and  becomes  harder  and  more  irregu- 
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lar,  probably  undergoing  fibroid  degeneration.  More  frequently  it  continues 
to  increase  ;  one  part  becomes  softer  than  the  rest ;  the  skin  over  it  grows 
red  and  adherent ;  then  becomes  thinner  and  thiimer  until  it  breaks,  and 
gives  exit  to  a  turbid  caseous  liquid  resemblmg  pus.  Occasionally  even  then 
the  morbid  process  ceases  ;  more  frequently  other  deposits  break  down  ; 
more  sinuses  form  ;  the  testis  and  vas  become  involved ;  and  at  length 
secondary  deposits  make  their  appearance  elsewhere.  Hernia  testis  may 
occur,  although  it  is  not  so  common  as  in  syphilis. 

Diagnosis. — -Urethral  epididymitis  is  usually  acute.  Sometimes  it  is 
chronic  from  the  first ;  but  then  there  is  seldom  a  real  increase  in  size  :  there 
is  merely  a  certain  degree  of  induration,  usually  limited  to  the  globus  minor. 
The  secondary  syphilitic  form  disappears  within  a  week  or  ten  days  under 
mercury.  Cysts  may  cause  a  little  trouble,  but  when  they  occur  in  connec- 
tion with  tubercular  epididymitis  they  are  never  very  large  or  distinct. 

Treatment. — Constitutional  measures  are  of  the  highest  importance  :  in 
the  early  stage,  when  the  diagnosis  is  still  uncertain,  or  before  the  patient 
will  allow  an  operation,  they  may  succeed  in  arresting  the  disease  ;  in  the 
later,  when  there  is  no  longer  any  hope 
of  effecting  a  cure  by  local  measures, 
they  will  often  check  it  for  a  time. 
Perfect  rest,  especially  avoidance  of 
sexual  excitement,  is  most  important ; 
sea-air,  often  a  long  sea-voyage,  answers 
better  than  anything ;  the  food  must 
be  nutritious  ;  a  moderate  supply  of 
stimulants  allowed ;  and  tonics,  espe- 
cially cod-liver  oil,  given  freely. 

The  local  treatment  depends  upon 
the  stage  the  disease  has  reached.  If 
the  globus  minor  is  merely  indurated, 
without  there  being  any  definite  in- 
crease in  size,  as  compared  with  the 
other  one,  or  any  distinct  nodule,  the 
condition  of  the  urethra  should  be 
carefully  examined,  and  the  testis  strapped  over  iodide  of  lead  ointment. 
In  most  cases,  however,  this  stage  is  already  past,  and  there  is  a  definite 
nodule,  often  commencing  to  soften,  at  the  back  of  the  testis,  or  even 
several  of  them.  If  the  rest  of  the  epididymis  is  free,  and  the  vas  not 
thickened,  an  attempt  may  be  made  to  arrest  the  progress  of  the  disease  by 
laying  it  open,  scraping  out  all  the  tubercular  tissue,  and  plugging  the 
cavity  with  iodoform.  Such  a  state  of  things,  however,  is  rare  :  nearly 
always  the  whole  epididymis  is  aflected,  and  the  vas  distinctly  enlarged 
before  the  patient  applies  for  treatment.  Under  these  conditions,  if  the 
opposite  gland  is  sound,  and  no  enlargement  of  the  vesiculte  seminales  can 
be  detected,  the  diseased  organ  should  be  removed  at  once,  the  vas  being 
divided  as  high  up  as  possible.  When  the.  disease  is  more  advanced,  much 
may  still  be  done  to  husband  the  patient's  strength  ;  sinuses  may  be  scraped 
out  and  filled  with  iodoform  ;  the  testicle  carefully  protected ;  the  inflam- 
mation checked  by  lead  lotion  or  belladonna  ;  and  if  there  is  any  serious 
amount  of  discharge,  weakening  or  distressing  the  patient,  or  if  hernia  testis 
forms,  castration  may  be  performed. 


Fig.  iG'd. — Tubercular  disease  of  the  epidi- 
dymis %vith  miliary  deposit  in  the  testis. 
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(c)  Gouty  Orchitis 

This  is  much  more  rare  than  either  the  syphilitic  or  tubercular  variety, 
and  in  many  of  the  cases  in  which  it  is  assigned  as  the  cause  the  evidence  of 
gout  is  not  so  clear  as  might  be  wished.  Subacute  orchitis,  however,  is  not 
uncommon  in  men  past  middle  life,  especially  those  of  gouty  habit,  and  occa- 
sionally is  distinctly  associated  with  gout.  The  testis  itself  is  involved,  not 
the  epididymis  ;  a  certain  amount  of  hydrocele  is  usually  present  ;  the  pain 
and  inflammation  are  severe,  though  not  to  the  same  extent  as  in  urethral 
epididymitis  ;  and  some  chronic  induration  is  not  unfrequently  left. 

In  addition  to  this,  subacute  orchitis  may  occur  in  connection  with  urethral 
arthritis,  hereditary  syphilis,  and  possibly  other  disorders. 

3.  SUPPUEATION 

Acute  orchitis,  unless  it  is  due  to  pyaemia,  rarely  breaks  down  and  suppu- 
rates. In  urethral  epididymitis  this  termination  is  rather  more  common, 
but  the  abscess  is  seldom  acute.  Most  cases  arise  in  connection  with  syphilis 
or  tubercle,  suppuration  either  occurring  around  the  caseous  mass  before  it 
breaks  the  skin  and  makes  its  way  out,  or,  after  this  has  happened,  in  which 
case  the  pyogenic  organisms  may  gain  entrance  through  the  wound.  In  any 
case  the  abscess  should  be  opened  as  soon  as  possible  and  drained. 


HEENIA  TESTIS 


Hernia  testis,  like  hernia  cerebri,  is  a  protrusion  of  the  substance  of  the 
organ  through  an  opening  in  its  unyielding  capsule,  due  to  inflammation. 
Suppuration  is  not  essential  to  its  production,  but  it  is  so  uniformly  present 
that  it  is  usually  regarded  as  the  cause  ;   the  opening  in  the  capsule 

might,  however,  be  produced  in  other 
ways,  and  the  increased  tension  in  the 
interior  and  softening  of  the  subjacent 
layers  might  arise  from  other  causes, 
such  as  syphilis  or  tubercle. 

Hernia  testis  must  be  distinguished 
from  '  malignant  fungus  '  of  the  testis, 
or '  fungus  hsematodes  ' — the  protrusion 
of  a  malignant  growth  through  the 
coats ;  and  also  from  what  has  been 
called  '  false  hernia  ' — a  prolapse  of  the 
testis,  covered  with  a  layer  of  granula- 
tions, through  an  opening  in  the  tunica 


Fig.  464— Hernia  of  the  testicle  following 
tubercular  disease,  removed  from  infant, 
iBt.  2. 


vaginalis  and  scrotum. 


In  the  majority  of  cases  hernia 
testis  is  due  to  syphilis  :  a  gumma  forms  in  the  substance  of  the  organ  and 
breaks  down  ;  the  layers  of  the  tunica  vaginalis  fuse  with  each  other  and 
with  the  skin  ;  this  grows  thinner  and  thinner,  until  at  last  it  gives  way, 
exposing  a  cavity  filled  with  caseous  or  sloughing  debris,  and  lined  by  a  still 
growing  layer  of  syphilitic  exudation.  The  external  pressure  is  removed  by 
the  rupture  of  the  fibrous  wall,  and  if  the  syphilitic  growth  or  the  suppura- 
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tion  is  active,  a  mass,  sometimes  of  granulations,  sometimes  of  the  tubuli 
seminiferi  themselves,  is  forced  out  through  the  orifice  by  the  vascular 
tension.  The  same  thing  may  occur  vv'ith  tubercle  when  this  involves  the 
testis,  and  with  other  forms  of  suppurative  orchitis. 

The  appearance  is  characteristic.  A  soft  red,  granular  mass,  occasionally 
covered  with  sloughs  or  caseous  debris,  projects  through  an  opening  in  the 
scrotum,  to  the  margins  of  which  it  is  closely  adherent.  In  some  instances 
it  seems  as  if  the  whole  testis  is  driven  out,  and  the  edges  of  the  opening  are 
everted  and  concealed  beneath  a  mushroom-shaped  mass  ;  in  others  there  is 
merely  an  open  sore  with  protuberant  granulations  at  the  bottom.  It  does  not 
bleed  very  readily  (like  the  malignant  form),  and,  as  there  is  now  no  tension, 
is  not  very  painful ;  but,  particularly  in  the  tubercular  variety,  it  may  prove 
a  serious  drain  upon  the  patient's  strength. 

Treatment. — As  in  hernia  cerebri,  the  first  point  is  to  stop  the  inflam- 
mation. If  this  can  be  done  the  protrusioji  soon  subsides  spontaneously  ; 
the  wound  becomes  a  granulating  sore,  and  cicatrisation  begins.  Occasionally, 
if  the  surface  is  perfectly  clean,  this  may  be  hastened  by  Syme's  operation — 
removing  the  narrow  edge  of  unhealthy  skin  around  it  by  means  of  two 
elliptical  incisions,  one  on  each  side,  and  drawing  together  the  margins  over 
it ;  but  it  often  fails.  In  tubercular  cases,  in  which  the  testis  is  practically 
destroyed  and  the  caseous  process  will  not  cease,  castration  is  usually  advisable, 
not  with  a  view  of  curing  the  patient  so  much  as  of  relieving  him  of  a  source 
of  infection  and  a  constant  drain  upon  his  strength. 


Dermoid  and  hydatid  cysts  are  occasionally  met  with.  The  former  may 
be  recognised  by  their  congenital  origin  (though  they  often  do  not  attain  much 
prominence  until  late  in  life)  and 


In  between  is  a  variable  amount 
of  fibrous  tissue,  sometimes  undergoing  myxomatous  degeneration,  and 
occasionally  mixed  with  cartilage.    Intracystic  growths  may  occur  as  well. 

Tumours  of  this  kind  may  occur  at  any  age,  but  they  are  rarely  noticed 
before  puberty.    Growth  is  slow  and  painless,  the  patient  suffering  no  incon- 


TTJMOURS 


Cystic  adenoma  is  more  com- 
mon. Like  parotid  glandular 
tumour,  it  is  peculiar  to  the  organ 
from  which  it  springs,  and  only 
admits  of  a  somewhat  vague  com- 
parison with  other  growths.  It 
consists  of  cysts  of  all  sizes,  lined 
with  cubical  or  flattened  epithelium, 
filled  with  a  clear  brownish  or 
greenish  fluid,  and  developed  from 
the  tubuli  seminiferi,  the  epithelium 
of  which  has  either  lost  or  has  never 
acquired  its  distinctive  characters. 


uneven  consistence  ;  but  no  certain 
diagnosis  can  be  made  without 
puncture. 


Fig.  405. — Cystic  disease  of  the  testicle. 
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venience  other  than  that  due  to  the  weight.  The  vas  is  never  affected,  and 
secondary  deposits  do  not  occur  ;  the  cases  in  which  this  is  said  to  have  taken 
place  having  really  been  sarcomata,  with  an  accidental  development  of  cysts. 

Fibroma  and  enchondroma  of  the  testis  are  met  with  in  young  adult  life, 
but  they  are  both  very  rare.  The  chief  clinical  feature  is  the  slow  growth  of 
a  hard  and  heavy  painless  mass.  The  surface  is  usually  smooth,  but  it  may 
be  nodular  and  suggest  the  presence  of  cysts.  Growths  of  this  kind  do  not 
extend  along  the  cord,  invade  other  organs,  or  recur ;  but  removal  is  always 
advisable.  There  is  no  means  of  distinguishing  one  from  the  other  but  by 
section. 

Carcinoma  of  the  testis  is  nearly  always  encephaloid,  though  a  few  cases 
of  scirrhus  have  been  described.  It  is  stated  to  be  most  common  between 
twenty  and  forty  years  of  age.  The  beginning  is  usually  very  insidious  :  the 
testis  is  enlarged,  smooth,  ovoid,  and  at  first  fairly  firm ;  the  cord  is  not 
thickened,  nor  are  its  components  matted  together ;  but  it  feels  fuller  than 
the  other,  and  the  veins  over  the  scrotum  are  distended.  There  is  little  or 
no  pain  or  tenderness,  and  testicular  sensation  is  soon  lost.  In  a  very  few 
weeks  there  is  a  rapid  increase  in  size ;  the  tumour  is  softer  ;  the  surface 
uneven  ;  the  cord  distinctly  thickened ;  the  shape  becomes  globular  ;  and 
the  epididymis  flattened  out  at  the  back.  If  left  it  becomes  so  soft  that  it 
almost  seems  to  contain  fluid ;  the  skin  becomes  adherent ;  the  veins  are 
more  distended  ;  the  thickening  extends  higher  up  the  cord ;  and,  perhaps,^ 
if  the  patient  is  thin,  an  ill-defined  sense  of  resistance  can  be  made  out,  by 
deep  pressure  at  the  back  of  the  abdomen.  Soon  the  skin  of  the  scrotum 
gives  way,  allowing  a  bleeding  mass  to  protrude  ;  the  glands  of  the  groin 
enlarge ;  secondary  deposits  make  their  appearance  in  other  organs,  and  the 
patient  sinks  rapidly  from  exhaustion. 

Sarco7na  of  the  testis  presents  greater  variety  of  appearance  and 
character.  It  may  be  round-celled,  or  spindle-celled ;  and  the  latter 
especially  may  become  more  or  less  converted  into  cartilage  (without  how- 
ever losing  one  atom  of  its  maUgnant  sarcomatous  character) ;  sometimes 
there  are  only  nodules  here  and  there  ;  sometimes  branching  outgrowths, 
due  perhaps  to  the  spreading  of  the  disease  inside  the  lymphatics  ;  and 
occasionally  so  much  that  the  original  sarcomatous  growth  is  hard  to  find. 
In  addition,  both  of  these  forms  may  be  associated  with  cysts,  due  either  tO' 
softening  and  hemorrhages  or  to  distension  of  the  seminiferous  tubules,  with 
proliferation  of  the  epithelium  lining  them,  and  occasionally  intracystie 
growths,  so  that  they  may  present  a  close  resemblance  to  some  of  the  forms 
of  cystic  adenoma. 

Sarcoma  may  occur  at  any  age,  even  before  birth,  though  it  is  most 
common  under  ten  and  between  thirty  and  forty.  The  round-celled  variety, 
unless  the  patient  is  a  child,  or  both  testicles  are  attacked  at  once,  cannot 
be  distinguished  from  encephaloid  carcinoma  :  the  progress  is  as  rapid,  and 
the  glands  of  the  lumbar  and  other  regions  are  involved  as  soon  ;  if  possible 
it  is  even  more  fatal.  The  other  variety  is  much  less  uniform  in  rate  of 
growth  and  consistence  :  it  may,  for  example,  be  formed  almost  wholly  of 
cartilage  or  fibrous  tissue  ;  cysts  are  less  common  ;  and  it.  does  not  appear  so 
ready  to  fungate  ;  but  the  ultimate  results,  the  infiltration  of  the  glands  with 
growth  of  the  same  histological  character  as  the  primary  one,  and  the 
secondary  deposits  in  the  lungs  and  other  organs,  are  equally  certain. 

Treatment. — -Sarcoma  and  carcinoma  should  be  removed  as  soon  as  the 
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diagnosis  is  made,  the  cord  being  divided  as  high  up  as  possible.  Tlie 
prognosis  is  very  unfavourable,  but  in  all  probabihty  this  is  due  in  some 
measure  to  delay  :  there  is  evidence  to  show  that  if  castration  is  performed 
in  time  recurrence  may  not  take  place  for  many  years.  Even  if  the  sldn  is 
involved,  and  the  cord  thickened,  the  operation  is  advisable  to  save  the 
patient  from  the  formation  of  a  fungus,  if  only  there  is  reasonable  prospect 
of  securing  immediate  union  of  the  wound. 

Diagnosis  op  Tumouks  op  the  Testes 

Aye. — A  tumour  that  appears  in  infancy  is  probably  hydrocele :  sarcoma, 
syphilitic  and  tubercular  orchitis  do  occur,  but  they  are  very  rare  in  com- 
parison. 

Etiology. — A  definite  history  of  accident  deserves  consideration,  though 
it  may  have  merely  drawn  attention  to  an  already  existing  but  unsuspected 
enlargement.    Sarcoma  may  follow  injury  as  well  as  hferaatocele. 

Rapidity  of  growth. — Hematocele  is  an  affair  of  minutes,  or  at  most  of 
hours,  malignant  disease  of  a  few  weeks.  Acute  orchitis  presents  no  diffi- 
culty ;  chronic  inflammation,  on  the  other  hand,  if  only  one  side  is  involved, 
if  there  is  no  evidence  of  constitutional  complaint,  and  if  there  is  but  little 
heat  or  pain,  and  no  redness,  can  often  only  be  diagnosed  by  the  results  of 
treatment.  Syphilitic  orchitis,  for  example,  may,  so  far  as  a  single  examina- 
tion is  concerned,  be  indistinguishable  from  incipient  malignant  disease. 

Duration. — If  the  tumour  has  lasted  more  than  six  months,  without  the 
doubt  clearing  up,  it  is  not  malignaiit. 

Consistence,  whether  solid  or  fluid.  Hydrocele  and  hfematocele  are  the 
only  fluid  tumours  at  all  common,  but  there  are  many  sources  of  fallacy.  A 
hydrocele  may  conceal  an  enlargement  of  the  testis  (hydrosarcocele).  Old 
hydroceles  and  hiematocele  may  have  walls  of  such  thickness  as  to  appear 
solid  ;  and  rapidly  growing  malignant  tumours  may  be  as  soft  and  elastic 
as  if  they  contained  fluid. 

Translucency . — This  separates  ofl"  at  once  thin-walled  hydroceles. 

Nitmher. — Hydrocele  and  sarcoma  may  occur  on  both  sides,  but  nearly 
always,  when  both  testes  are  affected,  the  tumour  is  of  inflammatory  origin. 

Shape. — If  the  tumour  retains  the  shape  of  the  testis,  it  is  probably  either 
chronic  inflammation  or  incipient  malignant  disease.  Sarcoma  and  carci- 
noma when  more  advanced,  hematocele  and  encysted  hydrocele,  are  spherical ; 
other  tumours  are  very  irregular. 

Pain  and  sensitiveness. — H;ematocele  may  be  very  painful  at  first  :  the 
othei-s  (except  acute  inflammation)  are  rarely  attended  by  pain.  In  chronic 
orchitis,  malignant  disease  and  hfematocele,  testicular  sensation  soon  dis- 
appears. 

TJie  condition  of  the  cord.— In  chronic  orchitis,  hydrocele  and  ha-matocele, 
the  cord  is  not  afiected.  In  acute  inflammation  and  incipient  mahgnant 
disease  it  feels  full  because  of  the  increased  amount  of  blood.  In  acute 
epididymitis  and  advanced  sarcoma  and  carcinoma,  it  is  thickened  and  all 
its  component  structures  welded  together.  The  vas  itself  is  enlarged  in 
tubercular  epididymitis. 

The  skin  is  not  adherent  unless  there  is  acute  inflammation  or  advanced 
malignant  disease. 

Hematocele  can  only  be  distinguished  from  incipient  malignant  disease 

4  V 
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by  the  rapidity  of  its  development,  its  history,  or  the  result  of  puncture. 
Even  this,  however,  may  deceive  :  on  one  occasion  I  tapped  a  blood-cyst  in 
the  centre  of  a  sarcoma. 

Chronic  orchitis  in  some  cases  can  only  be  diagnosed  from  incipient 
malignant  disease  by  the  effects  of  treatment ;  but  not  more  than  a  fortnight 
should  be  allowed. 

Castration 

A  linear  incision  from  the  external  abdominal  ring  down  to  the  bottom 
of  the  scrotum  is  all  that  is  required,  unless,  as  in  the  case  of  a  malignant 
growth,  or  of  hernia  testis,  the  cutaneous  coverings  are  adherent  to  the 
deeper  structures.  The  skin  should  be  made  as  tense  as  possible  to  avoid 
any  jagging,  and  the  cord  exposed  at  once.  As  soon  as  this  is  isolated  the 
testis  can  be  protruded  through  the  wound.  In  the  case  of  malignant  disease 
or  tubercular  infiltration,  the  inguinal  canal  should  be  slit  up  on  a  director, 
and  the  cord  drawn  down  as  far  as  possible  before  securing  it. 

The  usual  method  is  either  to  pass  a  single  ligature  round  the  cord  (silk 
should  be  used)  or  to  tie  each  vessel  separately  as  it  is  divided,  leaving  the 
vas  to  the  last.  As,  however,  the  ligatures  may  slip  in  both  of  these,  causing 
severe  and  deep  bleeding  when  the  cord  retracts,  and  as  the  latter  is  very 
tedious,  Jacobson  recommends  that  a  double  ligature  should  be  passed 
through  the  substance  of  the  cord,  the  loop  cut,  and  the  two  halves  tied 
separately.  Then  the  ends  of  the  one  are  cut  short,  while  the  other  is  tied 
again  round  the  whole  thickness.  If  possible  the  cord  should  be  divided  well 
above  the  disease.  No  drainage-tube  is  necessary  if  the  dressing  is  carefully 
arranged  around  the  wound. 

The  testis  should  always  be  examined  before  the  cord  is  tied,  in  case  of  a 
mistaken  diagnosis,  and  the  cord  should  never  be  divided  until  it  is  certain 
that  the  ligature  is  secure. 

Vaeicocele 

By  this  is  understood  a  varicose  condition  of  the  veins  of  the  spermatic 
cord,  often  associated  with  a  diminution  in  size  and  loss  of  tone  of  the  testis, 
and  a  peculiar  flabby  relaxed  condition  of  the  dartos.  It  is  very  much  more 
common  on  the  left  side  than  the  right,  and  if  it  occurs  on  both  it  is  always 
worse  on  the  left. 

Etiology. — It  is  rarely  or  never  noticed  before  the  period  of  functional 
activity  of  the  testis,  and  is  probably  the  result  of  some  developmental  defect. 
The  various  causes  that  have  been  assigned,  the  length  and  direction  of  the 
veins,  their  imperfect  support,  and  the  vascular  changes  that  attend  too 
early  intercourse,  or  abuse,  act  on  both  sides  alike ;  and  the  reasons  given 
for  the  predominant  frequency  of  the  left — the  pressure  of  the  sigmoid 
flexure,  the  greater  length  of  the  veins  on  that  side,  and  the  opening  into  the 
renal — are  insufficient,  as  causes,  though  they  may  make  the  condition  worse. 
The  valves  in  the  veins  are  thoroughly  competent. 

Symptoms. — These  bear  no  relation  to  the  size  ;  a  very  large  varicocele 
may  exist  without  the  patient  knowing  it.  Complaints  are  most  common  in 
young  adult  hfe,  or  much  later,  when  sexual  power  is  failing.  There  may  be 
tenderness  and  irritability  of  the  testis,  sometimes  amounting  to  severe  pain ; 
but  the  chief  feature  is  a  constant  dragging  and  weight  in  the  loins,  made 


VARICOCELE 


1315 


worse  by  standiiag,  exercise,  constipation,  or  sexual  intercourse— anything 

in  short  that  increases  the  congestion.    With  this  there  is  frequently  as- 

sociated  a  most  distressing  mental  condition  ;  the  patient 

is  subject  to  periods  of  intense  depression  ;  he  is  always 

thinking  of  himself;  often  he  beheves  that  he  is  faihng         *  - 

in  power  from  some  old  indiscretion ;  and  not  unfre-  ,  [ 

quently  he  becomes  a  confirmed  hypochondriac  at  last.         ^'  *  '  '  ^ 

The  skin  of  the  scrotum  is  so  lax  that  the  testicle 
hangs  far  below  its  proper  level ;  the  cord  is  sur- 
rounded  by  a  soft  irregular  mass  of  dilated  veins  (Uke  a  '  ~ 

bag  of  worms)  obscuring  the  gland  below,  and  ceasing  \ 
at  the  abdominal  ring ;  and  the  testis  itself  is  often 
small,  soft  and  flabby.    There  is  a  distinct  impulse  on 
coughing  ;  the  veins  empty  themselves  spontaneously  (      ;  ^  , 

as  soon  as  the  patient  lies  down  and  tlie  scrotum  is  "^-^  -        ''^  ^ 
raised;  and  if,  after  this,  he  stands  up  again  they  .* 
gradually  refill  from  the  bottom  in  spite  of  firm  pres- 
sure over  the  ring.  Fi„.  iG6.-Varicocele. 

Allusion  has  already  been  made  to  the  relation 
between  the  testis  and  the  varicocele:  the  morbid  condition  in  both  is  pro- 
bably dependent  upon  the  same  cause.  Size  has  very  little  to  do  with  it : 
a  very  large  varicocele  may  coexist  with  a  well-developed  testis  ;  but  as  the 
testis  is  frequently  ill-formed,  soft  and  flabby,  and  as  it  increases  in  size  and 
firmness  after  operation,  it  is  clear  that  the  enlargement  of  the  veins  must 
help  to  perpetuate  the  condition,  though  it  may  not  originate  it.  Where  one 
testicle  only  is  affected  there  is  no  means  of  judging  of  the  effect  upon  the 
seminal  secretion ;  but  there  is  reason  to  believe  that  sometimes  at  least, 
when  both  are,  it  is  defective,  and  only  becomes  active  when  the  testes 
assume  their  normal  size  and  consistence. 

Treatment. — In  the  vast  majority  radical  measures  are  entirely  out  of 
place :  varicocele  seldom  causes  inconvenience  after  early  manhood  is  past. 
A  suspender  should  be  worn,  one  that  is  not  too  hot  or  complicated ;  the 
parts  should  be  bathed  with  cold  water  night  and  morning ;  the  bowels 
opened  regularly ;  a  fair  amount  of  exercise  taken,  and  stimulants,  sexual 
excitement,  &c.,  avoided.  It  is  only  when  the  health  is  out  of  order  that  the 
weight  of  the  part  is  noticed.  Occasionally,  however,  this  is  not  sufficient : 
the  patient  may  wish  to  enter  one  of  the  Services ;  both  sides  may  be 
involved  ;  the  varicocele  may  be  serious  from  its  size,  the  rapidity  of  its  en- 
largement, or  the  danger  of  rupture  or  phlebitis  (which  is  not  uncommon  in 
connection  with  gout)  ;  the  testis  may  be  irritable  and  tender,  or  the  patient 
very  much  troubled  about  its  condition.  In  those  cases  in  which  there  is 
any  reason  to  fear  the  development  of  hypochondriasis,  every  endeavour 
must  be  made  to  divert  the  patient's  attention  from  the  subject ;  but  too  often 
the  attempt  ends  in  complete  failure,  and  though  the  prospect  is  not  an 
inviting  one,  there  is  no  alternative.  Pearce  Gould  considers  operation 
advisable  in  all  cases  in  which  varicocele  develops  before  puberty. 

Operation.— The  older  method,  in  which  a  hgature  was  passed  round 
the  veins  subcutaneously  in  one  or  more  places,  is  practically  abandoned  : 
the  result  is  uncertain,  and  there  is  great  risk  of  transfixing  a  vessel.  Even 
the  addition  of  subcutaneous  section  does  not  increase  the  security.  The 
method  ordinarily  adopted  is  to  expose  the  veins  freely,  so  that  the  structm-es 
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to  be  dealt  with  can  be  seen  ;  isolate  the  vas  deferens  with  the  spermatic 
artery,  ligature  the  vessels  above  and  below,  and  excise  the  intermediate 
portion.  Pearce  Gould,  however,  considers  subcutaneous  section  with  th( 
cautery  preferable. 

The  patient  is  placed  under  an  anesthetic,  the  parts  shaved  and  cleansed 
and  an  incision  of  sufficient  length  made  along  the  cord,  exposing  the  fascif 
which  surrounds  the  veins.  The  vas  is  then  carefully  separated  at  the  back 
taking  care  not  to  isolate  it,  but  to  leave  the  fascia  around  it  untouched ;  £ 
catgut  ligature  passed  round  the  rest  of  the  fascia  and  the  veins  above,  ? 
second  below,  and  the  intervening  portion  excised.  Practically,  if  th( 
separation  is  commenced  above,  all  the  veins  ai'e  included  but  one  or  twc 
little  ones  with  the  vas.  The  length  to  be  excised  depends,  as  Bennett  has 
shown,  upon  the  height  to  which  it  is  wished  to  raise  the  testicle ;  and  aftei 
excision  the  two  cut  ends  should  be  sutured  together  so  that  the  shortening 
of  the  fascia  may  help  to  support  the  gland.  No  drainage-tube  is  needec 
unless  there  has  been  much  handling.  The  swelling  afterwards  is  consider 
able,  and  the  testis  may  be  a  little  tender,  but  I  have  never  known  orchitis 
follow.  An  ice-bag  may  be  applied  for  forty-eight  hours  as  a  precaution 
The  patient  should  remain  in  bed  for  ten  days  or  a  fortnight,  by  which  timt 
the  induration  will  have  disappeared,  and  should  wear  a  suspender  for  som( 
months. 

Hydrocele 

Hydrocele  is  a  general  term  for  a  collection  of  serous  fluid  in  con- 
nection with  the  testis  or  its  coverings.  It  may  be  developed  from  thi 
tunica  vaginalis,  or  from  the  testis  or  epididymis ;  occasionally  both  occui 
together. 

1.  Hydrocele  developed  from  the  Tunica  Vaginalis 

Of  these  there  are  various  kinds,  according  to  the  part  in  which  the 
fluid  collects  ;  the  common  example  is  hydrocele  into  the  tunica  vaginalis 
propria  testis.    It  may  be  acute  or  chronic. 

Aciite  hydrocele  is  usually  secondary  to  inflammation  of  the  testis  oi 
epididymis,  but  it  may  be  caused  by  direct  irritation  of  the  tunica  vaginalis, 
Its  symptoms  and  treatment  present  nothing  special  :  it  may  subside, 
leaving  the  sac  more  or  less  obliterated,  or  become  chronic,  or  suppurate  and 
form  an  abscess  in  front  of  the  testis. 

Chronic  hydrocele,  too,  may  be  secondary ;  and  occasionally  it  is 
associated  with  the  presence  of  a  pedunculated  growth  in  the  interior  of  the 
sac,  or  with  elephantiasis  ;  but  in  the  majority  there  is  very  little  evidence  oi 
irritation  or  inflammation.  It  occurs  either  in  infancy  or  in  commencing  old 
age,  when  the  functional  activity  of  the  gland  is  on  the  decline.  In  the 
former  case  it  is  probably  originated  by  the  changes  that  attend  the  descent 
of  the  testis,  and  kept  up  by  the  tension  ;  the  cause,  at  any  rate,  is  not 
persistent,  for  the  hydrocele,  once  emptied,  seldom  returns  ;  in  the  latter  it 
is  more  likely  that  there  is  some  slight  irritant,  possibly  constitutional,  foi 
the  fluid  nearly  always  collects  again  if  it  is  removed,  and  both  sides  are 
often  affected.  At  other  times  of  life,  hydrocele,  for  such  a  common  affection, 
is  decidedly  rare. 

Symptoms. — Chronic  vaginal  hydrocele  forms  a  smooth,  ovoid,  or  pear- 
shaped  swelling,  more  or  less  tense,  completely  conceahng  the  testicle, 
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There  is  no  impulse  on  coughing,  the  cord  above  it  is  distinct,  and  the 
inguinal  canal  free.  It  begins  below,  slowly  extends  upwards,  and  may 
reach  an  enormous  size  ;  fluctuation  is  distinct  (unless  it  is  too  tense),  and 
in  the  vast  majority  of  cases  the  swelling  is  translucent.  There  is  no  pain 
or  tenderness,  merely  a  sense  of  dragging  on  the  loins,  owing  to  its  weight ; 
but  if  firm  pressure  is  made  behind,  on  the  lower  part,  testicular  sensation 
is  usually  felt.  It  is  absolutely  essential  to  make  out  the  position  of 
the  testis  (it  may  have  been  inverted  in  its  descent,  so  that  it  lies  in  front, 
or  dragged  in  various  directions  by  old  adhesions),  but  this  may  be  done 
with  much  less  discomfort  to  the  patient  by  examining  the  swelling  with 
transmitted  light.  The  patient  should  stand  upright,  with  a  light  held 
on  the  side  on  which  the  hydrocele  is  ;  the  back  part  of  the  scrotum  and 
the  other  testicle  should  be  grasped  with  the  left  hand  and  drawn  down 
so  as  to  make  the  skin  as  tense  as  possible,  and  the  light  shaded  off  with 
the  right,  which  at  the  same  time  keeps  the  penis  out  of  the  way.  The 
red  glare  can  be  recognised  at  once,  the  testis  appearing  as  a  dark  shadow. 
If  there  is  any  difficulty,  a  roll  of  paper  ma-y  be  used  as  a  tube  to  keep  off 
outer  rays. 

Variations  are  not  uncommon.  Hernia  or  encysted  hydrocele  may  be 
present.  The  shape  may  be  complicated,  owing  to  adhesions  or  sacculi ; 
the  fluid  may  have  accumulated  rapidly,  with  severe  pain ;  translucency 
may  be  lost,  owing  to  the  addition  of  blood,  and  the  walls  may  have  become 
thickened  from  chronic  inflammation.  Old  hydroceles  are  especially  de- 
ceptive :  they  are  often  perfectly  globular,  like  a  hfematocele  or  malignant 
tumour  of  the  testis  ;  the  walls  are  half  an  inch  or  more  in  thickness,  with 
calcareous  plates  inside  them,  and  the  contents  are  milky  and  semi-solid 
with  fatty  matter  and  cholesterhr  ;  they  are  perfectly  opaque  ;  there  is  no 
sense  of  fluctuation,  and  even  if  they  are  tapped  it  is  difficult  to  get  a 
sufficient  amount  of  fluid  out  of  them  for  purposes  of  diagnosis.  Practically 
they  can  only  be  distinguished  by  their  history,  or  by  exploration. 

Diagnosis.  Hernia. —  Unless  it  is  strangulated  there  is  always  an 
impulse  on  coughing ;  a  hernia  is  never  translucent,  and  the  swelling 
always  extends  through  the  abdominal  ring.  An  irreducible  epiplocele 
associated  with  hydrocele  may  cause  some  difficulty,  but  if  the  swelling  is 
grasped  between  the  finger  and  thumb  while  the  patient  coughs,  the  impulse 
can  be  felt  in  one  part  and  not  in  the  other. 

Hcematocele  and  tumours  of  the  testis  are  never  translucent.  Old 
hydroceles  are,  it  is  true,  not  translucent  either,  but  in  all  of  these 
■exploration  is  essential. 

Inflammatory  affections  of  the  testis.— Acute  inflammation  cannot  easily 
be  mistaken  ;  chronic  orchitis,  on  the  other  hand,  attended  with  hydrocele 
(hydrosarcocele)  may  be  very  difficult :  the  fluid  invests  the  testis  completely, 
and  the  state  of  the  gland  cannot  be  ascertained  until  this  is  withdrawn. 

The  other  forms  of  hydrocele  into  the  tunica  vaginalis  are  associated 
with  congenital  defects. 

(a)  In  coiujcnital  hydrocele  the  tunica  vagmalis  still  communicates  with 
the  abdominal  cavity.  This  is  more  common  on  the  right  side  than  the 
left,  and  usually  occurs  in  children,  although  it  may  be  met  with  at  anyage. 
It  is  distinguished  by  the  swelling  disappearing  when  the  patient  lies  down 
and  the  sac  is  gently  manipulated  (some  care  is  required,  as  the  neck  is 
usually  long  and  tortuous) ;  by  an  impulse  on  coughing  (when  the  commum- 
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cation  is  sufficiently  free) ;  and  by  the  variations  in  its  size.  It  may  or  may 
not  be  associated  with  congenital  inguinal  hernia  ;  the  pressure  of  a  truss  is 
usually  sufficient  to  procure  obliteration  of  the  neck. 

(6)  In  infantile  hydrocele,  the  communication  is  shut  off  in  the  inguinal 
canal,  but  nowhere  else,  so  that  when  the  sac  is  distended  it  forms  a  pear- 
shaped  swelling,  the  smaller  end  of  which  extends  up  to  and  sometimes  intO' 
the  external  abdominal  ring.  Old  hydroceles  of  the  tunica  vaginalis  testis 
occasionally  imitate  this,  owing  to  the  yielding  of  the  upper  part  of  the  sac. 
It  occurs  in  infants,  but  is  by  no  means  confined  to  them,  and  requires  the 
same  treatment  as  the  ordinary  form. 

(c)  In  encysted  hydrocele  of  the  cord  the  communication  is  shut  off  in  the 
normal  manner  above,  and  below,  but  the  intermediate  (funicular)  part  of  the 
serous  sac  is  not  obliterated.  It  may  form  a  sausage-shaped  swelling  in 
the  cord  m  front  of  the  vas  ;  or  a  chain  of  separate  rounded  cysts,  or  a  single 
one  ;  and  it  may  be  immediately  above  the  testis,  so  as  almost  to  seem  part 


Fig.  467. — Encysted  hydrocele  of  the  cord.  Fig.  468. — Spermatocele. 

of  it,  or  in  the  inguinal  canal,  simulating  a  bubonocele.  It  is  always  trans- 
lucent (when  large  enough)  and  tense,  and  it  is  distinguished  at  once  by  its 
moving  with  the  cord. 

2.  Hydrocele  developed  in  connection  with  the  Testis  or  Epididymis 

Encysted  hydrocele  of  the  testis. —  Small  cysts  may  be  formed  in  the 
tunica  albuginea,  or  late  in  life  in  the  epididymis,  but  these  are  of  no 
surgical  importance  :  the  former  are  very  rare,  the  latter  scarcely  admit  of 
recognition.  A  different  kind  is  occasionally  found  attached  to  the  epi- 
didymis, developed  in  ail  probability  from  a  rudiment  of  the  non-sexual 
part  of  the  Wolffian  body,  and  corresponding,  therefore,  to  the  parovarian 
cysts  in  the  female.  Usually  it  is  single,  and  of  no  great  size  ;  but  it 
may  be  multiple,  or  it  may  reach  along  the  cord  and  simulate  encysted 
hydrocele  developed  fi-om  the  tunica  vaginalis.  When  small  its  contents- 
are  clear  and  albuminous,  effervescing  with  acetic  acid,  from  the  presence 
of  alkaline  carbonates.  As  it  grows  larger,  and  presses  upon  the  neigh- 
bouring tubules,  these  not  unfrequently  rupture  into  it,  so  that  it  becomes 
filled  with  spermatozoa.  Sometimes  these  are  still  Hving  when  the  cyst 
is  tapped  ;  more  frequently  they  are  dead  and  motionless,  but  their  presence 
is  almost  certain  when  the  contents  on  their  exit  are  milky  white  and 
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opaque  [spermatocele).  Occasionally  cysts  of  this  land  are  associated  with 
the  common  form,  and  sometimes  the  partition  wall  becomes  so  thin  that  a 
communication  forms  at  last. 

Treatment. — Congenital  hydrocele,  whenever  it  appears,  is  a  prolonga- 
tion of  the  peritoneal  cavity,  and  must  be  treated  as  such  ;  a  truss  may  be 
applied,  and  if  this  does  not  succeed  the  neck  may  be  ligatured. 

Hydrocele  (other  than  congenital),  occurring  in  infancy,  usually  gets  well 
of  itself.  If  it  does  not,  lead  lotion  may  be  applied  ;  or  the  swelling  may  be 
pricked  (acupuncture)  or  tapped.    Very  few  require  anything  more. 

Later  in  life,  if  the  tumour  is  of  any  size,  it  should  be  tapped.  Occa- 
sionally it  does  not  refill  :  much  more  frequently  the  fluid  collects  again,  and 
if  it  is  tapped  a  second  time  comes  back  more  quickly  than  before.  Whether 
the  patient  should  rest  content  with  temporary  relief  of  this  character,  or 
undergo  what  is  known  as  the  '  radical  cure,'  must  depend  upon  his  age,  the 
state  of  his  health,  his  occupation,  and  the  amount  of  inconvenience  he 
suffers.  The  operation  is  not  a  serious  one  in  itself ;  but  it  may  not  be  worth 
his  while. 

Tapping. —  An  ordinary  trocar  and  cannula  of  small  calibre  is  used, 
taking  care  that  it  is  thoroughly  clean  and  well  oiled.  The  patient  should 
be  seated  on  the  edge  of  a  chair,  with  the  knees  separated,  and  the  position 


Fig.  aC)!).— 'J'iqipiii.u  a  hyiliocele. 


of  the  testicle  ascertained.  The  scrotum  is  grasped  from  behind  with  the 
left  hand,  so  as  to  stretch  the  skin  tensely  over  the  swelling,  and  a  spot 
selected  on  the  front  (in  all  ordinary  cases),  between  some  of  the  large  scrotal 
veins.  The  trocar  is  held  in  the  right,  the  thumb  or  forefinger  being  placed 
on  it  about  half  an  inch  from  the  point,  so  as  to  limit  the  amount  of  pene- 
tration, and  entrance  effected  with  a  quick  and  firm  thrust.  As  soon  as  the 
point  of  the  instrument  is  in  the  cavity  the  hand  should  be  dropped,  so  as  to 
direct  it  upwards  away  from  the  testicle.  The  whole  of  the  fluid  should  be 
removed  and  the  little  puncture  covered  with  some  dry  Imt,  The  patient 
should  wear  a  suspender  afterwards  until  the  dartos  has  recovered. 

AcupimchLve,  piercing  the  sac  with  a  harelip-needle,  and  freely  scarify- 
ing the  interior,  is  chiefly  suited  to  encysted  hydrocele  and  the  forms  that 
occur  in  infancy.  „ 

Ivyec^^on.-Tincture  of  iodine  (5SS,  pure,  or  with  an  equal  quantity  of 
water),  is  commonly  used.  The  sac  is  einptied  thoroughly,  the  fluid  in- 
jected through  a  glass  syringe  (taking  care  that  none  enters  the  cellular 
tissue),  and  then,  after  being  manipulated  so  as  to  bring  it  into  contact  with 
every  part  of  the  interior,  allowed  to  escape  again.  Subacute  inflammation 
at  once  sets  in,  with  in  manv  eases  very  severe  pain,  confining  the  patient  to 
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bed  for  some  days.    The  skin  becomes  red  ;  the  sac  refills  ;  and  even  the 
testis  may  be  affected.    At  the  end  of  a  week  this  should  begin  to  subside, 
and  in  a  fortnight  the  whole  should  have  disappeared,  and  the  sac  should 
have  resumed  its  normal  size,  merely  leaving  a  little 

'■'  .|        thickening  at  the  back  of  the  testis.  Occasionally, 

I        even  when  cure  is  permanent,  no  visible  change  is 
*         produced  in  the  sac ;  more  often  a  few  adhesions 
form;   and  sometimes  the  sac  is  completely  ob- 
^         literated  (fig.  470).    Failure  occurs  in  at  least  one- 
;  ;  '  ;  third. 

;  Carbolic  acid  {ni  xx,  with  glycerine),  corrosive 

■  sublimate  (gr.  ^V),  and  iodoform  may  be  used  in- 
\    "  ■  •  - stead  of  iodine.    The  pain  is  less  severe  ;  if  the  sac 
is  a  small  one,  it  is  not  necessary  to  confine  the 
patient  to  bed,  and  the  results  are  as  good. 
^t^:^;S!^^rtZ:ii^       This  method  is  chiefly  suited  to  small  hydroceles 
tion  with  tincture  of  iodine,  of  the  tunica  vaginalis  that  have  not  been  tapped 
many  times  :  it  should  not  be  employed  if  there  is 
any  reason  to  suspect  chronic  orchitis  ;  if  the  walls  of  the  sac  are  thick ;  if 
the  size  is  large  ;  or  if  the  patient  is  old  and  broken  down  in  health. 

Incision. — The  tunica  vaginalis  is  laid  open ;  the  edges  sutured  to  the 
sldn  ;  and  a  drainage-tube  passed  down  to  the  bottom.  This  plan  (using 
Lister's  dressings)  was  introduced  by  Volkmann  with  the  view  of  procuring 
direct  union  ;  but  it  is  uncertain ;  it  necessitates  confinement  to  bed ;  and 
sometimes  it  leaves  a  persistent  sinus. 

■  Partial  excision,  removing  the  parietal  portion  of  the  sac,  is  much  more 
satisfactory.  A  free  incision  is  made  down  to  the  tunica  vaginalis,  the  sac 
emptied,  and  as  much  as  is  thought  desirable  cut  away  with  scissors,  avoid- 
ing large  veins  and  leaving  the  covering  of  the  epididymis  and  cord.  No 
vessels  require  ligature ;  the  wound  is  sewn  up  ;  a  drain  is  inserted ;  and 
the  dressings  arranged  so  as  to  obliterate  the  cavity  and  ensure  primary 
union.  If  enough  is  removed  the  sac  cannot  refill;  there  is  no  pain  after- 
wards, and  one  change  of  dressings  is  usually  sufficient. 

In  old  hydroceles  with  thickened  walls  this  is  the  only  method ;  but  in 
many  of  these  the  patients  are  already  aged  and  broken  down  ;  the  tissues 
are  badly  nourished  and  prone  to  slough  ;  the  testis  can  hardly  be  isolated 
without  bruising ;  and  it  is  a  question  whether  castration  is  not  preferable. 
The  risk  is  certainly  less. 

HEMATOCELE 

By  this  is  understood  an  effusion  of  blood  into  the  tunica  vaginalis  or  a 
cyst  of  the  epididymis  or  testis.  In  addition,  a  form  of  diffuse  hsematoma  has 
been  described  in  connection  with  the  spermatic  cord. 

(a)  Haematocele  into  the  tunica  vaginalis  propria  testis  is  the  usual  form  ; 
all  others  are  very  rare.  It  is  always  the  result  of  injury — blows,  strains, 
the  sudden  emptying  of  a  hydrocele  sac  reducing  the  pressure  upon  the 
vessels,  or  the  puncture  of  a  vein  in  tapping  a  hydrocele  ;  but,  for  various 
reasons,  it  is  very  much  more  likely  to  occur  when  there  is  a  pre-existing 
hydrocele  than  when  the  structures  are  sound  and  healthy.  Its  contents 
may  be  pure  blood,  or  a  mixture  of  blood  and  serum  ;  coagulation  usually 
follows,  and  after  a  time  the  clot  breaks  down,  forming  a  turbid  chocolate- 
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coloured  fluid,  which  becomes  lighter  and  redder  when  exposed  to  the  air. 
At  first  the  sac  itself  is  but  little  changed,  but  as  time  passes  the  walls  become 
thickened,  partly  from  the  deposit  of  lymph  around,  partly  from  the  deposit 
of  fibrin  mixed  with  ordinary  coagula  (almost  as  in  an  aneurysm),  in  the 
interior,  until  at  length  the  testis  is  completely  buried,  and  all  sense  of 
fluctuation  lost. 

Hematocele  developed  suddenly  in  a  previously  healthy  sac  is  usually 
globular  :  when  it  follows  a  hydrocele  the  shape  depends  on  this.  In  either 
case  it  forms  a  smooth,  tense,  and  elastic  swelling  perfectly  opaque,  conceal- 
ing the  testicle  and  not  involving  the  cord.  Fluctuation  is  rarely  distinct : 
at  first  the  sac  is  too  tense  ;  later,  the  blood  coagulates  and  the  walls  become 
thickened.  Signs  of  bruising  and  extravasation  may  be  present  for  a  time  ; 
and  inflammation  may  follow,  and  even  run  on  to  suppuration  ;  but  the 
chief  distinguishing  feature  is  the  rapidity  of  its  formation. 

The  diagnosis  must  be  made  from  tumours  of  the  testis  and  old  cases 
of  hydrocele  with  thickened  walls.  In  the  absence  of  history  that  can  be 
relied  upon,  exploratory  incision  is  necessary. 

(b)  Hoematocele  into  the  funicular  portion  of  the  tunica  vaginalis  is  very 
rare,  and  can  only  be  diagnosed  from  encysted  hydrocele  of  the  cord  by  the 
history  and  the  opacity  of  the  swelling. 

(c)  Hiumatocele  of  the  testis  or  epididymis  must  be  distinguished  from 
the  corresponding  form  of  hydrocele  in  the  same  way. 

Treatment. — If  the  case  is  seen  at  once,  an  attempt  must  be  made  to 
limit  the  extravasation  by  means  of  cold,  rest,  and  pressure.  Afterwards, 
when  there  is  no  fear  of  further  hjemorrhage,  the  size  of  the  swelling  should 
be  reduced  by  tapping,  and  strapping  applied,  in  the  hope  of  causing  absorp- 
tion of  the  more  solid  portion.  If  this  fails,  or  if  the  case  is  not  seen  until 
it  has  already  lasted  some  time,  an  exploratory  incision  should  be  carefully 
made  into  the  front  of  the  swelling  (the  position  of  the  vas  deferens  will 
usually  give  a  clue  to  the  relation  the  sac  bears  to  the  testis),  the  contents 
turned  out,  and  all  the  fibrin  dissected  off.  As  this  operation  is  a  veiy 
tedious  one,  likely  to  be  followed  by  extensive  sloughing  (the  vitality  of  the 
sac  and  of  the  layers  that  line  it  is  very  low),  and  exposes  the  testis  to  con- 
siderable danger,  the  question  arises,  as  in  the  case  of  old  hydroceles,  whether 
castration  is  not  better  for  the  patient. 
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CHAPTER  XXV 
DISEASES  OF  THE  FEMALE  GENERATIVE  ORGANS 

By  J.  A.  Mansell  Moullin,  M.B.,  M.K.C.P. 

Inflammation  op  the  Ovabies  and  Fallopian  Tubes 

Inflammation  of  the  Fallopian  tubes  may  be  acute  or  chronic.  It  rarely 
occurs  as  a  primary  affection  :  nearly  always  it  is  due  to  extension  from  the 
lining  membrane  of  the  uterus,  sometimes  from  the  ovaries. 

Causes. — Gonorrhoea  ;  inflammation  after  labour  or  miscarriage  ;  the 
application  of  caustics  to  the  interior  of  the  uterus  ;  anything,  in  short,  that 
is  liable  to  set  up  endometritis  may  cause  it.  The  chronic  form  is  usually 
associated  with  degenerative  changes,  cystic  or  cirrhotic,  of  the  ovaries  ;  but 
it  is  uncertain  what  relation  these  affections  bear  to  each  other. 

Pathological  appearances. — In  acute  cases  the  tube  is  swollen,  softened 
and  engorged  with  blood  ;  its  inner  surface  covered  with  a  flocculent  muco- 
purulent fluid.    Being  loosely  attached  to  the  upper  border  of  the  broad 


Pig.  471. — Inflammation  of  the  Fallopian  tubes;  saccular  dilatation  laid  open. 

ligament,  it  tends  by  its  weight  to  sink  lower  in  the  pelvis,  partially  covering 
over  the  ovary.  The  surrounding  peritoneum  becomes  inflamed  and  covered 
with  lymph,  glueing  adjacent  organs  together. 

In  long-standing  cases,  especially  those  in  which  the  acute  attacks  have 
recurred,  the  parts  become  utterly  disorganised  and  indistinguishable.  At 
an  early  stage  the  fimbriae  become  glued  by  adhesive  peritonitis  to  each 
other,  or  to  the  ovary,  or  to  some  neighbouring  part,  and  the  outer  opening  is 
thus  sealed.  The  secretion  may  find  an  exit  through  the  uterine  opening,  but 
in  many  instances  this  also  becomes  occluded,  either  by  some  valvular  fold 
or  the  contra 3tion  of  the  inflammatory  deposit  in  its  walls.  The  tube  thus 
becomes  enormously  distended  by  the  retained  secretion,  forming  a  cyst  con- 
taining several  ounces,  and  presenting  a  more  or  less  convoluted  and  pyriform 
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shape.  According  to  the  character  of  the  fluid  distending  the  tube,  it  is  known 
hy  the  names  of  hydro-,  _p7/o-  or  hcemato-salpinx. 

Symptoms,  in  recent  cases,  are  those  of  peritonitis.  In  the  chronic 
form,  which  comes  more  frequently  before  our  notice,  the  symptoms  apart 
from  the  history  are  exceedingly  vague.  Pain  is  always  present,  a  constant 
dull  aching  in  the  inguinal  regions,  extending  to  the  sacrum  and  down  the 
thighs.  It  is  much  aggravated  by  locomotion,  and  only  partially  relieved 
by  rest,  the  patient  waking  with  it  in  the  morning.  Menorrhagia  is  very 
constant,  and  the  pain  which  has  been  present  all  along  is  much  in- 
tensified at  the  time  of  the  catamenia.  Dyspareunia  and  pain  on  defeca- 
tion are  almost  always  present.  Sterility  is  the  natural  result  of  the  tubes 
on  both  sides  being  simultaneously  affected.  A  most  characteristic  symptom 
is  the  recurrence  of  local  peritonitis,  time  after  time,  without  a  definite 
reason.  In  recent  cases,  while  the  pain  is  severe,  all  that  can  be  made  out 
is  a  certain  degree  of  fulness  in  the  broad  ligament,  with  extreme  tenderness 
and  fixation  of  the  uterus.  Later,  as  the  attack  subsides,  bimanual  examina- 
tion may  reveal  a  fulness  in  the  region  of  the  tube  ;  sometimes  it  forms  a 
distinct  rounded  tumour  with  a  clear  sense  of  fluctuation  ;  sometimes,  accord- 
ing as  distension  is  present  or  not,  a  rounded  band  like  an  adhesion.  The 
distended  tubes  are  often  prolapsed  into  Douglas'  pouch.  Whether  clear 
serous  fluid  or  pus  is  present  can  only  be  conjectured. 

The  Prognosis  is  very  grave.  Even  if  nothing  worse  happens,  the  patient 
is  reduced  by  constant  suffering  to  the  condition  of  a  chronic  invalid.  General 
peritonitis  may  supervene  at  any  time  from  extension  of  the  inflammation 
or  rupture  of  the  tube.  Pelvic  abscess  may  occur,  and  if  by  chance  concep- 
tion should  take  place,  the  puerperal  state  will  be  accompanied  by  the  gravest 
dangers. 

Treatment. — Acute  inflammation  must  be  treated  as  acute  local  peri- 
tonitis ;  it  may  subside,  resolution  and  absorption  taking  place,  or  become 
chronic.  In  the  latter  case,  if  the  pain  continues  or  the  attacks  recur  with 
severe  local  symptoms,  the  uterine  appendages  with  the  ovaries  should  be 
removed. 

Odphorectotmj.  Removal  of  uterine  appcndarjes. —  The  preparation  of 
the  patient  is  the  same  as  for  ovariotomy,  and  the  incision  in  the  hnea  alba 
made  in  a  similar  manner.  It  should  begin  three  inches  below  the 
umbilicus  and  run  downwards  for  two  inches  and  a  half.  The  fundus  of  the 
uterus  is  felt  for  first  and  the  broad  ligament  followed  until  the  ovary  is 
discovered.  As  soon  as  this  is  found  and  freed  from  adhesions,  it  is  drawn 
up  and  the  pedicle  transfixed  with  a  double  hgature  and  tied.  The  ovary 
and  tube  are  then  cut  aw^ay  and  the  opposite  side  explored  and  treated 
according  to  circumstances. 

If  there  are  no  adhesions,  or  merely  recent  ones,  there  is  httle  difficulty, 
but  in  long-standing  cases,  when  all  the  tissues  around  are  matted 
together  by  adhesions,  it  may  be  impossible  to  distinguish  one  structure 
from  another,  or  to  free  the  ovary  and  tube  sufficiently  to  bring  them  to  the 
surface.  The  tubes  should  be  ligatured  as  close  to  the  cornu  of  the  uterus 
as  possible.  The  remaining  steps  of  the  operation  are  dealt  with  according 
to  ordinary  principles. 
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Ectopic  Gestation 

Ectopic  gestation  signifies  the  development  of  a  foetus  elsewhere  than  in 
its  normal  situation  in  the  cavity  of  the  uterus.  There  are  many  varieties 
of  this  displacement,  but  probably  they  all  arise  in  the  first  instance  from 
arrest  of  the  ovum  in  its  passage  along  the  Fallopian  tube.  Nothing  is 
known  as  to  its  causation.  A  plausible  explanation  suggests  that  the  normal 
ciliated  epithelium  lining  the  tube  having  been  destroyed  by  antecedent 
inflammation,  there  is  nothing  to  prevent  the  entrance  of  spermatozoa  into 
the  tube,  or  check  the  natural  tendency  of  the  fertilised  ovum  to  adhere  to 
the  first  surface  it  meets: 

It  forms  at  first  a  spherical  or  ovoid  swelling  by  the  side  of  the  uterus, 
which  undergoes  sympathetic  hypertrophy  and  forms  a  decidua,  as  in  normal 
pregnancy.  About  the  eighth  or  tenth  week  of  foetal  life  the  walls  of  the 
tube  rupture  at  the  site  of  the  placental  attachment. 

It  must  be  remembered  that  the  Fallopian  tube  is  held  in  place  by  a 
fold  of  peritoneum  which,  after  passing  round  it,  is  united  loosely  to  itself 
by  cellular-  tissue,  forming  a  mesosalpinx.  There  is  thus  a  narrow  strip  of 
tube  running  in  an  axial  direction  along  the  line  where  the  two  layers  meet 
without  any  covering  of  peritoneum.  As  the  tube  becomes  distended  by  the 
growing  ovum,  these  layers  tend  to  separate  and  this  uncovered  surface  to 
increase  in  width. 

The  site  of  the  rupture,  according  to  Tait,  is  the  leading  feature,  not 
only  of  the  future  pathological  changes,  but  of  the  clinical  progress  and 
treatment  of  the  case.  If  the  rupture  occurs  in  the  part  covered  by  perito- 
neum, as  it  usually  does,  the  patient  is  almost  certain  to  die  from  liaBmorrhage 
unless  prompt  surgical  assistance  is  at  hand.  If  rupture  occurs  into  the 
broad  ligament,  in  many  instances  the  ovum  does  not  die,  and  the  htemor- 
rhage  is  controlled  by  the  fact  that  the  blood  pours  into  a  mass  of  cellular 
tissue.  The  development  of  the  ovum  may  go  on  to  full  term  in  its  new 
situation  between  the  layers  of  the  broad  ligament,  and  be  extra-peritoneal. 

When  the  ovum  is  arrested  in  that  part  of  the  tube  which  opens  into  the 
uterus,  the  period  of  rupture  is  usually  delayed.  This  variety  of  gestation 
has  been  termed  '  interstitial.' 

Symptoms  and  diagnosis.  1.  Prior  to  rupture. — Usually  there  is  a 
history  of  previous  sterility  of  longer  or,  shorter  duration.  Then,  about  four 
weeks  after  pregnancy  has  commenced,  the  patient  begins  to  complain  of 
constant  pain  in  the  lower  abdomen,  with,  at  frequent  intervals,  violent 
exacerbations,  causing  intense  prostration.  At  the  same  time  there  is  great 
tenderness  all  over  the  iliac  and  hypogastric  regions.  On  examination  a 
small  rounded  tumour,  exceedingly  tender  on  pressure,  is  found  by  the  side 
of  the  uterus.  This  indicates  nothing  more  than  distension  of  the  tube,  but 
if,  in  the  course  of  a  week,  it  enlarges  considerably,  the  symptom  becomes 
of  great  significance.    No  ordinary  pelvic  tumour  grows  with  such  rapidity. 

As  time  passes,  the  ordinary  signs  of  pregnancy  make  their  appearance, 
with,  in  addition,  irregular  uterine  hjemorrhage,  the  decidua  coming  away 
sometimes  in  shreds,  sometimes  whole,  so  as  to  simulate  miscarriage.  The 
uterus  enlarges,  but  remains  empty  ;  the  os  is  soft  and  patulous  and  the 
body  displaced  to  one  side. 

2.  Rupture. — This  usually  occurs  during  some  slight  efibrt.    All  of  a 
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sudden  the  patient  is  seized  with  the  most  intense  pain  ;  there  is  a  sensation 
of  something  giving  way  inside,  and  collapse  follows  at  once.  Death  may 
he  almost  immediate,  or  the  patient  may  rally  and  peritonitis  set  in  In  the 
latter  case  a  second  rupture,  to  which  the  patient  generally  succumbs,  may 
be  anticipated  before  very  long. 

3.  If  ruioturc  docs  not  tahc  place ,  or  does  not  procc  fated. — The  signs  of 
pregnancy  become  more  marked  ;  a  tumour  develops  in  the  abdomen,  lying 
to  one  side,  with  perhaps  the  uterus  in  front  ;  the  pain  and  colic  become 
less  severe  ;  the  foetal  heart  can  be  heard  and  movements  felt.  If  the  case 
progresses  to  full  term,  labour  pains  set  in,  sometimes  more  than  once,  with  a 
blood-stained  discharge  from  the  uterus,  and  the  child  dies,  very  often  after 
a  violent  attack  of  convulsions. 

After  the  death  of  the  fcetus  the  tumour  ceases  to  increase.  Generally 
decomposition  and  suppuration  set  in,  and,  if  the  patient  does  not  die  from 
septic  absorption  or  pyjemia,  the  debris  gradually  makes  its  way  out  through 
the  abdominal  wall,  or  the  intestine,  vagina,  or  bladder.  Sometimes  the 
dead  foetus  remains  quiescent  for  years,  and  occasionally  it  becomes  converted 
into  a  calcareous  mass  or  into  adipocere. 

Treatment.  1.  Before  rupture. — Attempts  have  been  made  to  arrest 
the  development  of  the  ovum  by  various  means,  including  the  electric 
current.  One  electrode  is  applied  as  near  the  cyst  as  possible  in  the  vagina, 
the  other  to  the  abdominal  wall,  and  an  interrupted  current  passed  through 
as  strong  as  the  patient  can  endure.  Great  success  has  been  claimed  for 
this  proceeding,  but  it  must  be  remembered  that  cases  of  mistaken  diagnosis 
are  not  uncommon  at  this  early  stage,  that  the  muscular  contraction  induced 
by  the  current  may  itself  cause  rupture,  and  that  even  when  the  ovum  is 
killed  all  danger  is  by  no  means  over.  In  comparison  with,  this,  abdominal 
section  offers  manifold  advantages. 

2.  At  time  of  rupture.— symptoms  pointing  to  internal  hemorrhage, 
the  proper  course  to  pursue  is  to  open  the  abdomen,  secure  the  broad 
ligament  at  once  to  control  the  bleeding,  remove  the  cyst,  clear  out  the  debris 
as  thoroughly  as  possible,  and  drain  the  peritoneum.  If  the  sac  cannot  be 
removed,  it  should  be  laid  open,  the  fcetus  extracted,  and  the  walls  stitched 
to  the  parietal  peritoneum. 

Interstitial  gestation,  unless  the  rupture  takes  place  into  the  uterus,  can 
only  be  treated  by  supra-vaginal  hysterectomy. 

3.  If  the  fcBtus  survives  the  period  of  rupture.— The  question  arises 
whether  operation  should  be  performed  at  once,  or  whether  it  should  be  post- 
poned with  the  view  of  extracting  a  living  child.  It  depends  upon  the  risk 
the  mother  runs  before  and  during  the  operation.  Tait  holds  that  it  is  not 
materially  increased  by  delaying  operation  ;  but  this  view  is  not  shared  by 
others. 

The  patient  is  prepared  in  the  same  way  as  for  ovariotomy,  and  the  same 
incision  is  made.  The  fcetus  may  be  found  either  free  in  the  abdominal 
cavity,  or  enclosed  within  a  sac.  If  the  latter,  the  sac  must  be  laid  open, 
avoiding  if  possible  the  placental  attachment,  and  the  foetus  extracted.  The 
sac  itself  is  then  removed,  or,  if  this  is  impossible,  the  edges  secured  by 
suture  to  the  parietal  peritoneum  and  skin.  The  chief  difficulty  which  pre- 
sents itself  to  the  surgeon  is  the  management  of  the  placenta.  Opinions  are 
divided  as  to  whether  it  should  be  allowed  to  remain  in  situ,  or  an  attempt 
made  to  remove  it.    It  must  be  remembered  that  it  is  attached  to  the 
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interior  of  a  morbidly  vascular  cyst,  and  covers  a  large  surface.  An  attempt 
to  remove  it  may  be  followed  by  severe  haemorrhage ,  and  no  contraction  of 
the  cyst  can  be  expected  to  follow  its  expulsion,  as  is  the  case  in  normal 
pregnancy.  The  advantages  of  removing  it  are,  however,  so  obvious  that  it 
should  be  extracted  if  possible.  There  may  be  no  difficulty,  and  if  the  hemor- 
rhage is  very  great  it  can  generally  be  controlled  with  perchloride  of  iron.  If 
it  is  impossible,  the  cord  must  be  left  hanging  out  of  the  abdominal  incision, 
and  a  drainage-tube  passed  into  the  cavity  to  keep  it  dry.  It  may  be  necessary 
to  syringe  out  the  cavity  with  some  antiseptic,  and  in  the  event  of  any  large 
portion  of  the  placenta  sloughing,  to  enlarge  the  opening  to  facilitate  its 
removal. 

Extraction  through  the  vagina  may  possess  certain  advantages  over  the 
abdominal  operation,  if  the  foetus  can  be  felt  presenting  by  the  head  or  feet, 
and  if  the  thinness  of  the  structures  separating  the  presenting  part  from  the 
vaginal  canal  renders  it  certain  that  the  placenta  is  not  situated  in  that 
part  of  the  sac. 

In  cases  in  which  the  foetus  is  already  dead  'no  rules  can  be  laid  down. 
We  must  be  guided  by  the  general  principles  which  direct  the  treatment  of 
all  abdominal  tumours.  If  it  is  suppurating,  an  attempt  must  be  made  to 
open  the  abscess,  evacuate  the  contents  and  drain  the  cavity  with  as  little 
delay  as  possible. 

TUMOUBS  OP  THE  OvARY  AND  BeOAD  LiGAMENT 

Tumours  of  the  ovary  may  be  divided  broadly  into  two  classes,  cystic 
and  solid. 

Solid  tumours  are  represented  by  fibroma  or  fibromyoma,  sarcoma  and 
carcinoma. 

1.  Fibroma  or  fibromyoma  of  the  ovary  is  not  very  common,  and  is  indis- 
tinguishable from  fibroma  of  the  uterus.  Its  growth  is  usually  slow,  but  it 
sometimes  attains  a  large  size.  Both  organs  are  frequently  affected  at  the 
same  time.  The  tumours  are  hard,  smooth  externally,  and  on  section  pre- 
sent a  perfectly  homogeneous  appearance.  Under  the  microscope  they  are 
found  to  consist  of  fibrous  tissue  with  a  variable  amount  of  non- striated 
muscular  fibre. 

2.  Sarcoma  is  more  frequently  met  with.  It  occurs  as  a  primary  affec- 
tion, and  is  often  symmetrical.  It  grows  with  great  rapidity,  and  is  generally 
attended  with  ascites.  Both  the  sarcomata  and  fibromata,  occurring  as  they 
do  in  the  free  portion  of  the  ovary,  are  generally  pedunculated. 

3.  Carcinoma  is  almost  invariably  secondary  to  cystic  disease  of  a  non- 
malignant  type.  In  all  its  forms  it  grows  rapidly,  and  tends  to  invade  the 
neighbouring  organs,  which  soon  become  matted  together  in  an  immovable 
and  indistinguishable  mass.  Pain  and  ascites  are  mvariably  present,  and  the 
general  condition  of  the  patient  fails  very  rapidly. 

Cystic  tmuours  occur  with  much  greater  frequency  than  the  preceding. 
They  present  an  infinite  number  of  varieties,  which  may  be  grouped  under 
three  heads  :  '  multilocular,'  '  dermoid,'  and  '  papillary.' 

1.  MuUilocvlar  tumours  have  their  origin  in  the  Graafian  follicles 
situated  in  the  outer  or  free  portion  of  the  ovary — the  oophoron.  On  cutting 
into  such  a  tmnour,  a  mass  of  thin,  but  opaque-walled,  secondary  cysts, 
mixed  with  more  or  less  solid  growth,  is  seen  projecting  into  the  main 
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cavity,  and  from  the  cysts  when  opened  there  escapes  a  glairy  unicoid 
lluid,  in  some  cases  as  tenacious  as  treacle. 

The  small  cysts  are  lined  with  columnar  epithelimn  of  large  size.    In  the 


\ 


Fk;.  J7;i. — Mnltilociilar  dViuian  cysl. 

larger  ones  it  is  more  flattened  or  tesselated,  in  many  parts  dipping  down  to 
form  mucous  glands. 

The  more  solid  portions  consist  of  young  or  embryonic  connective  tissue, 
crowded  with  spaces  filled  with  mucus.    These  secondary  cysts  are  indis- 
tinguishable from  the  retention  cysts 
formed   in   mucous  membranes,   and,  „ 
indeed,   the   solid   masses   are  really 

adenomata    on   the    type  of  mucous  .  ;      .  -  s 

glands.  ■  '  ^ 

One  cyst  often  predominates  to  such 
an  extent  that  the  tumour  appears  to  be 
unilocular,  but  examination  seldom  fails 
to  reveal  secondary  cysts  projecting 
under  the  lining  membrane,  generally 
towards  the  site  of  attachment  of  the 
pedicle. 

As   multilocular  cysts  originate  in    '  ,/ 
the  free  part  of  the  ovary,  the  paro-     '  ^ 
ophoron  or  tissue  of  the  hilum,  as  it  is 
termed,   remains  unaffected,  and  such 
tumours  are  invariably  pedunculated. 

The  Graiifian  follicles  are  liable  to  : 
other  degenerative  changes  than  those  ( 
just  described.    In  some  instances  they  -  ^ 

undergo  simple  dropsical  distension,  the 

cysts  thus  formed  varying  in  size  from  a      „  ,  , 

JO  Fig.  47o. — JJeiinoul  cyst  oi  tiie  ovary. 

cherry  to  that  of  the  fojtal  head.    The  showing  hair,  teeth,  ai.d  nipple, 

walls  are  thin,  membranous,  and  trans- 
lucent, identical  in  structure  with  those  of  the  follicle.    The  contents  are  a 
clear,  limpid  fluid,  with  an   ovum   sometimes  floating  freely,  sometimes 
attached  to  the  epithelial  lining,  which  is  smooth  and  without  projecting 
septa.    Rokitansky  first  described  this  condition. 

2.  Dermoid  cysts  of  the  ovary,  according  to  Sutton,  are  simply  a  highly 
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organised  form  of  tlie  common  multilocular,  glandular  cyst,  and  like  it  have 
their  origin  in  the  Graafian  follicles. 

The  walls  of  a  dermoid  cyst  resemble  in  every  respect  true  skin.  The 
inner  surface  is  lined  with  thick  layers  of  squamous  cells,  becoming  more 
romided  in  the  deeper  strata.  Beneath  this  is  a  layer  corresponding  to  the 
cutis,  and  frequently  presenting  papilliB  :  deeper  still  are  areolar  tissue  and 
fat  containing  liair-folhcles,  sebaceous  and  sweat  glands.  Teeth,  either 
perfect  or  rudimentary,  are  often  present  in  large  numbers,  springing 
either  from  the  cyst-wall  or  from  well-formed  alveoli  in  bony  plates.  Some- 
times even  a  mammary  gland  is  found,  presenting  a  nipple  and  capable  of 
secreting  a  fluid.  The  contents  of  the  cyst  consist,  in  many  instances,  of 
a  bright  yellow  liquid,  composed  of  fat,  cast-off  epithelium,  and  cliolesterin. 
At  the  temperature  of  the  body  it  remains  liquid,  but  very  soon  solidifies  on 
cooling.  In  other  cases  the  contents  are  of  much  the  same  colour  and  appear- 
ance as  gruel  or  putty.  Mixed  with  this  are  often  large  masses  of  loose  hair, 
generally  of  a  pale  colour,  and  loose  teeth. 

At  first  sight  nothing  can  present  a  greater  contrast  than  a  dermoid  and 


a  multilocular,  glandular  tumour.  They,  however,  both  take  their  origin  in 
the  same  part  of  the  ovary — the  oophoron — and  they  are  frequently  found 
associated.  Careful  examination  of  a  multilocular  tumour  often  discloses  a 
small  patch  of  dermoid  tissue,  and  the  presence  of  a  few  hairs.  The  great 
fr'equency  with  which  dermoid  tumours  occur  in  the  ovary  would  seem  to  prove 
a  close  connection  with  the  production  of  Graafian  follicles  ;  and  if  the  mem- 
brana  granulosa  of  the  follicle  is  capable  of  forming  mucous  membrane  and 
complex  mucous  glands,  there  is  no  reason  why  it  should  not  form  skin, 
which  is  practically  identical  with  mucous  membrane  and  its  accompanying 
teeth  and  hair.    All  these  transitional  stages  have  been  traced  by  Sutton. 

3.  Papillary  cysts  of  the  ovary  have  a  totally  different  origin,  and  arise  in 
the  paroophoron  or  tissue  of  the  hilum.  Multilocular  tumours,  arising  in 
the  free  part  of  the  ovary,  are  usually  pedunculated ;  papillary  cysts,  on  the 
other  hand,  arising  in  the  hilum,  are  more  usually  sessile  and  tend  to  burrow 
between  the  layers  of  the  broad  ligament,  while  the  ovary  more  or  less  retains 
its  shape  or  is  flattened  out  upon  the  surface  of  the  cyst. 


Fig.  474. — Papillary  cyst  of  the  ovary. 
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The  paroophoron  or  tissue  of  the  hihim  is  composed  largely  of  festal 
elements.  The  vertical  tubes  of  the  parovarium  converge  towards  its  attached 
border,  and  can  be  traced  through  its  substance  sometimes  even  into  the 
oophoron.  These  tubes,  in  the  perfect  condition,  are  lined  with  ciliated 
epithelium.  They  have  a  tendency  to  morbid  changes  and  to  become  cystic, 
the  chief  peculiarity  of  the  cysts  being  the  development  of  solid  papillary  or 
cauliflower  growths  from  their  inner  surface.  These  growths  are  covered  on 
the  free  surface  with  a  layer  of  cylindrical  epithelium,  occasionally  ciliated  and 
bleeding  readily  when  handled  during  operation.  They  have  a  tendency  to 
burst  through  their  cyst- walls  and  then  spread  over  and  infect  the  neighbour- 
ing organs.  The  secondary  deposits  often  exhibit  the  same  character,  and  the 
pelvis  has  been  found  filled  with  masses  of  thin-walled  cysts  studded  with 
numbers  of  outgrowths.  Cysts  of  this  kind  invariably  contain  a  thin  fluid, 
quite  different  to  the  mucous  contents  of  the  multilocular  tumours,  and  often 
stained  with  blood. 

The  occurrence  of  mixed  multilocular  and  papillary  tumours  is  readily 
explained  by  the  fact  that  the  ftetal  elements  are  often  found  extending  into 
the  oophoron. 

The  papillary  growths  have  a  further  tendency  to  become  mahgnant  in 
character,  but  under  what  conditions  is  uncertain.  The  removal  of  a  papil- 
lary tumour  which  has  already  infected  the  neighbouring  peritoneum  has 
been  followed  by  permanent  cure,  and  the  secondary  growths  have  been 
ascertained  by  subsequent  operation  to  have  completely  disappeared. 

Cysts  of  the  broad  ligament  are  either  '  simple  '  or  '  papillary.' 

Simple  cysts  may  take  their  origin  in  any  part  of  the  broad  ligament,  and 
when  of  minute  size  are  sometimes  present  in  considerable  numbers.  Occa- 
sionally they  are  pedunculated,  but  more  frequently  they  stand  out  from  the 
surface  without  possessing  a  distinct  pedicle.  They  are  invariably  unilocular, 
with  thin  walls  lined  with  flattened  epithehum,  and  contain  a  clear  limpid 
fluid,  with  but  little  albumin.  Their  growth  is  very  gradual,  and  they  cause 
but  slight  peritoneal  irritation,  so  that  adhesions  are  rarely  present.  When 
pedunculated  they  cannot  be  distinguished  from  thin-walled  ovarian  cysts. 
When  sessile,  the  tumour  usually  causes  great  lateral  displacement  of  the 
uterus. 

PajyiUarij  cysts  are  developed  from  the  vertical  tubes  of  _  the  parovarium, 
and  are  identical  in  every  respect  with  those  formed  from  similar  structures 
in  the  hilum  of  the  ovary.  They  may  increase  in  size  with  great  rapidity, 
and  should  rupture  occur,  the  papillary  masses  have  the  same  tendency  to 
sprout  into  the  peritoneal  cavity,  and  extend  over  the  surface  of  the  uterus 
and  neighbouring  organs.  Compared  with  the  simple  variety,  these  latter 
are  not  of  very  common  occurrence.  Papillary  cysts  are  always  sessile,  and 
cannot,  even  when  of  large  size,  acquire  a  central  position  in  the  abdomen, 
like  an  ovarian  cystoma.  Per  vagiiiam,  the  uterus  is  always  found  displaced 
to  one  side,  and  the  sense  of  immobility  is  very  plainly  marked,  but  a  certain 
diagnosis  is  impossible. 

Symptoms.  1.  The  early  stages  loliile  'the  tumour  still  occupies  the 
pdvis.—Tlie  symptoms  in  many  cases  are  so-shght  that  they  escape  notice 
altogether  ;  in  others  there  is  a  history  of  long-continued  pelvic  trouble  and 
pain  in  the  ovarian  region.  Menstruation  is  not  necessarily  affected,  but  as 
the  disease  advances  there  is  a  tendency  for  it  to  become  more  and  more 
scanty.    Conception  may  occur,  even  though  both  ovaries  are  more  or  less 
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cystic.  If  the  tumour  falls  into  Douglas'  pouch,  it  may  give  rise  to  symp- 
toms of  pressure  upon  neighbouring  organs. 

On  bi-manual  examination,  a  smooth,  rounded,  tense  body  can  be  felt, 
stretching  the  roof  of  the  vagina  on  one  side  of  the  cervix,  or  a  little  behind. 
If  there  is  a  distinct  groove  or  furrow  between  it  and  the  uterus,  and  if  it  is 
movable,  so  that  it  can  be  easily  lifted  out  of  the  pelvis,  it  is  tolerably  certain 
to  be  a  smaU  cyst  of  the  ovary.  The  chief  difficulty  in  diagnosis  occurs  in  con- 
nection with  dropsy  of  the  Fallopian  tube.  The  latter  condition  may  usually 
be  distmguished  by  the  fact  that  it  is  in  many  cases  symmetrical,  and  by  the 
history,  for  it  is  usually  preceded  by  prolonged  pelvic  trouble.  Sometimes  a 
small  cyst  suppurates  (a  frequent  complication  with  dermoid  tumours),  and 
forms  a  swelling  that,  on  vaginal  examination,  is  painful,  tense,  fluctuating, 
and  indistinguishable  from  a  pelvic  abscess. 

2.  After  the  early  stage  is  j^ast,  when  the  tumour  rises  into  the 
abdomen. — (1)  Obesity  may  give  rise  to  the  suspicion  of  ovarian  tumour, 
especially  if  it  is  associated  with  loss  of  tone  in  the  intestinal  wall,  so  that 
the  abdomen  becomes  immensely  distended  with  flatus  and  f^ces.  The  in- 
dications of  general  obesity  ;  the  soft  flaccid  condition  of  the  abdominal  wall 
when  the  patient  lies  down  ;  the  absence  of  any  tumour  on  palpation  ;  and 
the  sinldng  of  the  two  recti  below  the  general  level,  when  the  patient  en- 
deavours to  raise  herself,  are  sufficient  to  dispel  any  doubt. 

(2)  Pregnancy,  when  the  uterus  has  begun  to  rise  out  of  the  pelvis. — Or- 
dinarily speaking,  the  diagnosis  can  be  made  at  once  from  the  mammajy 
changes,  the  placental  bruit,  foetal  cardiac  sounds,  foetal  movements,  ballotte- 
ment,  softening  of  the  cervix,  blueness  of  the  vagina,  &c.  ;  but,  in  excep- 
tional cases,  there  may  be  some  difficulty.  The  two,  for  example,  may  occur 
together.  This  may  be  suspected  when,  with  a  history  of  pregnancy,  vaginal 
examination  shows  the  uterus  to  be  elevated,  with  the  cervix  high  above 
the  pubic  symphysis,  and  an  obscurely  fluctuating  mass  lying  behind  it ; 
or  when  the  abdominal  distension  is  greater  than  the  period  of  gestation 
would  account  for.  At  a  later  period,  the  abdomen  may  be  distended 
laterally  and  asymmetrically,  with  a  sulcus  separating  the  two  tumours. 

(3)  Hydramnios. —  This  may  easily  be  mistaken,  as  the  distension  is 
out  of  all  proportion  to  the  period  of  pregnancy ;  and  the  walls  of  the 
uterus  are  so  thin  that  fluctuation  can  be  felt,  just  as  in  an  ovarian  cyst. 
The  cervix,  however,  is  soft  as  in  pregnancy,  and  it  is  spread  over  and 
evidently  continuous  with  the  tumour.  The  sound  may  be  used  to  decide 
the  question. 

(4)  Abdominal  pregnancy. — The  symptoms  of  pregnancy  are  present,  but 
the  position  of  the  tumour  corresponds  more  nearly  with  that  of  an  ovarian 
cyst.  If  the  outline  of  the  child  can  be  felt,  or  its  movements  seen,  while 
the  uterus  remains  soft  and  empty,  there  is  no  difficulty ;  but,  in  old-standing 
cases,  unless  the  history  is  very  clear,  a  positive  diagnosis  may  be  out  of  the 
question. 

(5)  Ascites,  especially  loith  thin-ioalled  unilocular  cysts. — The  most  im- 
portant diagnostic  sign  is  the  relative  position  of  the  intestines  and  the  tumour. 
In  ascites  there  is  resonance  in  front  and  dulness  in  the  flanks,  and  this 
varies  with  the  position  of  the  patient ;  again,  in  the  recumbent  position,  the 
flanks  bulge  out  and  the  belly  becomes  flatter.  In  ovarian  disease  this  is 
reversed.  In  the  erect  position,  the  upper  limit  of  the  area  of  dulness  is 
concave  in  ascites,  convex  if  there  is  an  ovarian  tumour. 
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OVARIAN  CYST 


ASCITES 


History 


General  health  good  before  dis- 
covery of  enlargement,  failing 
gradually  since. 

Often  dysmenorrhoea. 

No  organic  disease. 

Tumour,  lateral  at  first,  central 
later. 

CEdema  of  extremities  late. 


Health  fails  before 
appeared. 


the  swelling 


Nothing  characteristic. 

Disease  of  heart,  liver,  kidneys,  or 

peritoneum. 
Bulging  at  lower  part  of  abdomen 

when  standing, 
ffidema  early. 


Inspection 


Abdomen  prominent,  often  irregu- 
lar. Umbilicus  never  promi- 
nent or  thinned. 

Greatest  circumference  below 
umbilicus. 

Facies  ovariana  not  marked  until 
late. 

Palpation 


Abdomen  fiat  in  front,  bulging  at 
the  sides  and  evenly.  Umbilicus 
often  prominent  and  thinned. 
Greatest  at  umbilicus. 

Often  cachectic  from  the  first. 


Abdominal  wall  tense,  and  resists 
pressure. 

Fluctuation  most  distinct  superfi- 
cially in  front. 

Aortic  pulsation  may  be  felt. 

Per  vaginam,  the  cyst  may  be  felt  at 
the  roof  or  in  the  cavity  of  the 
pelvis,  partially  displacing  the 
uterus. 

PerciLSsion 


Soft  and  lax,  unless  amount  of  iiuid 

ve)7  great. 
Most  distinct  in  flanks. 


Never  transmitted  to  the  front. 
No  cyst,  a  sense  of  bulging  only. 


Resonant  in  front,  flanks  dull. 
In  erect  position,  concave. 


Varies  according  to  position. 


Dulness  in  front :  flanks  resonant. 
In  erect  position,  line  of  dulness 
convex. 

Dulness  not  altered  by  change  of 
position. 

CJiaractcr  of  Fluid 
Fluid     viscid,     sticky,     sp.     gr.       Limpid,  sp.  gr.  1010—1015. 
1018—1024. 

Varies  in  colour.  Light  straw-yellow. 

DiflSculties  may  arise  from  : — 

(a)  The  absence  of  mesocolon,  so  that  the  flanks  are  resonant. 

(b)  The  small  intestine  being  tied  down  by  adhesions,  so  that  the  front 
of  the  abdomen  is  dull. 

(c)  The  fluid  being  encysted,  as  in  old  tubercular  peritonitis. 

(d)  Carcinoma  of  the  peritoneum,  but  usually  rough  nodules  can  be  felt. 

(e)  Both  may  be  present :  and  then  the  cyst  may  be  felt  sometimes  by 

t  wnll  with  the  fincers. 
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(6)  Hydatids  of  the  liver  or  omentum — The  enlargement  usually  takes 
place  from  above.  The  pelvis  is  free  ;  the  uterus  and  ovaries  normal ;  and 
there  is  a  line  of  resonance  between  the  tumour  and  the  pubes.  If  the  as- 
pirator is  used,  the  fluid  is  colourless,  of  lovs^  specific  gravity,  with  no  albumin, 
but  some  chloride  of  sodium. 

(7)  Hydronephrosis. — There  is  no  difficulty  when  the  tumour  is  small  or 
varies  in  size  concurrently  with  the  passage  of  large  quantities  of  urine.  As 
the  tumour  enlarges  and  grows  towards  the  centre  and  down  into  the  pelvis, 
the  diagnosis  may  be  almost  impossible.  The  relation  of  the  intestine  to  the 
tumour  (the  colon  lying  on  it,  either  as  a  band  which  roUs  under  the  finger, 
or  as  a  hne  of  resonance,  according  to  the  distension),  and  the  dulness 
reaching  round  in  the  flank  quite  to  the  spine,  are  the  most  important 
diagnostic  points. 

(8)  Uterine  tumours  and  fibrocysts. — These  may  usually  be  distinguished 
by  the  slowness  of  their  growth,  by  their  solidity,  and  by  the  fact  that,  apart 
from  menorrhagia,  they  do  not  impair  the  general  health.  The  pelvis  is 
more  or  less  filled  up  by  the  uterine  growth  ;  the  cervix  is  drawn  up  behind 
the  symphysis,  or  otherwise  displaced ;  bi-manual  examination  shows  that  it  is 
continuous  with  the  tumour ;  the  length  of  the  uterine  cavity  measured  by 
the  sound  is  greatly  increased ;  and  abdominal  movement  of  the  tumour  is 
distinctly  communicated  to  the  sound  m  utero. 


OVAEIAN  CYSTIC  DISEASE 


UTERINE  FIBROCYSTIC  DISEASE 


May  occur  at  any  age. 
General  health  suffers  soon. 
Emaciation. 

Complexion  pale,     face  pinched, 

'  facies  ovariana.' 
Tumour,  lateral  at  first. 
Growth  rapid. 

Surface  uniform,  fluctuation  distinct. 

Uterine  souffle  never  heard. 

Uterus  not  enlarged. 
Tumours  may  be  raised  from  the 

pelvis,  or  uterus  can  be  moved 

independently  of  the  tumour. 
Fluid  viscid,  albuminous,  clear  or 

dark,  not  spontaneously  coagu- 

lable. 

Menstruation  not  necessarily  af- 
fected :  may  be  dysmenorrhoea 
at  first,  and  then  suppression, 
but  no  menorrhagia. 

In  spite  of  these  differences  it  may  be  impossible  (without  an  exploratory 
incision)  to  distinguish  an  ovarian  cyst  from  a  soft,  rapidly-growing  myoma, 
or  from  a  fibrocyst  connected  with  the  uterus  by  a  slender  pedicle.  A 
dermoid  closely  connected  with  the  uterus  much  resembles  a  fibroid. 


Eare  before  thirty. 

Good,  unless  there  is  menorrhagia. 

None. 

Often  florid,  at  other  times  the  face 

is  dull,  dejected,  and  muddy. 
Tumour  generally  central. 
Slow. 

Often  lobulated ;  elastic,  but  fluctua- 
tion obscure.    Cyst-wall  thick. 
Often     present,     resembling  the 

•  placental  bruit. 
Elongated,  and  canal  tortuous. 
Tumour  continuous  with  uterus,  and 
moves  with  it. 

Fluid  clear  and  limpid,  not  viscid  ; 
little  albumin  ;  yellow  or 
muddy ;  coagulates  spontane- 
ously. 

Profuse  menorrhagia,  unless  tumour 
is  subperitoneal. 
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Complications.  Adhesions. — Adhesions  are  found  not  to  interfere  with 
recovery  unless  tliey  are  so  extensive  as  to  prevent  removal.  Their  absence 
may  be  presumed  if  there  has  been  no  peritonitis,  and  if  the  tumour  and  the 
uterus  are  both  freely  movable.  Extensive  adliesions,  however,  may  connect 
it  to  the  liver  above,  the  intestines  behind,  and  the  pelvis  below,  without  its 
being  possible  to  determine  beforehand  their  extent  or  even  their  presence. 

BuiHure  of  the  cyst. — In  the  majority  of  instances  this  is  mere  leakage, 
and  the  fluid  is  absorbed  at  once  with  but  slight  discomfort.  Traumatic 
rupture,  however,  may  be  followed  by  fatal  hemorrhage  or  peritonitis. 

It  may  be  caused  by  simple  thinning  ;  or  by  degeneration  from  throm- 
bosis ;  or  by  the  formation  of  secondary  cysts  in  the  substance  of  the  main 
wall,  weakening  it  as  they  enlarge  until  it  gives  way. 

When  the  leakage  is  slow,  there  may  be  no  symptoms  of  peritoneal 
irritation  at  all.  The  tumour,  if  the  loss  is  of  any  amount,  dimiihshes  in 
size  ;  its  tension  falls  ;  and  the  solid  parts  become  more  prominent.  At  the 
same  time  signs  of  fluid  in  the  peritoneal  cavity  make  their  appearance,  but 
there  may  be  nothing  to  call  attention  to  the  accident. 

When,  on  the  other  hand,  the  rupture  is  sudden  and  due  to  injury,  there 
is  the  most  intense  shock,  with,  if  the  patient  rallies,  great  danger  from 
hfemorrhage  and,  later,  peritonitis. 

Immediate  operation  is  the  only  course.  The  peritoneal  cavity  may  be 
filled  with  the  glairy,  colloid  contents  of  the  cyst,  or  with  blood-clot.  In 
either  case  this  must  be  turned  out,  the  pedicle  secured,  and  the  tumour  re- 
moved in  the  usual  way.  The  peritoneum  must  then  be  thoroughly  cleansed 
with  a  stream  of  warm  water.  In  the  case  of  colloid  cysts  a  certain  amount 
of  peritoneal  irritation  is  generally  present;  when  bathed  for  a  long  time 
in  the  colloid  fluid  the  membrane  becomes  thickened  and  injected,  present- 
ing an  appearance  like  that  of  boiled  sago.  The  removal  of  this  material  is  a 
matter  of  great  difiiculty,  as  it  clings  with  great  tenacity  to  the  intestines  and 
abdominal  organs ;  the  most  effectual  method  is  repeated  flushuig  with  warm 
water,  in  which  it  is  partly  soluble. 

Tioisting  of  the  ^ecZicZe.— This  is  probably  due  to  the  tumour  being 
pressed  upon  by  the  viscera  above  and  the  pelvic  structures  below,  while  it 
remains  free  laterally  and  anteriorly  ;  each  time  the  patient,  lying  on  her 
back,  rolls  over  on  her  side,  it  rotates  a  little,  and  if  it  does  not  return,  or  if 
there  is  any  irregularity  of  shape  assisting  it,  it  may  at  last  be  carried  too 
far  to  recover  itself.  An  accumulation  of  feces  in  the  rectum  can  impart 
considerable  rotation  to  the  pelvic  tumour. 

If  the  twisting  is  complete  the  symptoms  are  very  characteristic.  _  Tain, 
vomiting,  and  shock  come  on  with  great  severity  ;  the  tumour  rapidly  in- 
creases in  size  ;  peritonitis  sets  in,  though  without  any  great  rise  in  tempe- 
rature, and  the  patient's  condition  becomes  very  alarming.  If,  on  the  other 
hand,  it  is  only  partial,  the  symptoms  are  less  sudden  but  equally  severe. 
More  or  less  complete  strangulation  occurs,  with  intense  venous  congestion, 
hemorrhage  into  the  cyst,  and,  later,  peritonitis.  Gangrene  is  rare,  owing 
to  the  rapidity  with  which  vascular  adhesions  develop  and  maintain  the 
circulation.  Sometimes  the  perlicle  disappears  and  the  growth  of  the  tumour 
depends  on  the  new  attachments  formed  in  this  way  ;  exceptionally  the 
tumour  itself  atrophies. 

Ovariotomy  should  be  performed  as  soon  as  the  shock  has  subsided.  The 
cyst  is  generally  found  intensely  black  and  filled  with  clotted  blood,  and  the 
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peritoneum  everywhere  covered  with  lymph  and  soft  adhesions.  If  the  loss 
of  blood  is  not  excessive,  the  prognosis  is  not  mifavom'able. 

Treatment.  Taj^ping. — This  can  only  be  recommended  for  cases  in 
which  immediate  relief  is  absolutely  necessary  and  the  condition  of  the 
patient  too  serious  to  admit  of  complete  removal.  It  has  been  followed  by 
hfemorrhage,  peritonitis,  and  by  suppuration  in  the  cyst,  and  is  a  proceeding 
to  be  avoided  if  possible.    For  purposes  of  diagnosis  it  is  of  little  use. 

Ovariotomy. — The  time  selected  should  be  shortly  after  a  menstrual 
period.  An  aperient  is  given  the  day  before,  and  an  enema  the  morning  of 
the  operation,  to  ensure  that  the  bowels  are  fully  relieved  ;  and  a  catheter 
should  be  passed  if  there  is  any  question  as  to  the  condition  of  the  bladder. 
The  extremities  should  be  warmly  clad,  the  shoulders  slightly  raised,  and 
the  abdomen  protected  with  a  waterproof  sheet  in  which  there  is  a  central 
opening  large  enough  to  expose  the  skin  from  the  pubes  to  a  short  distance 
above  the  umbihcus.  The  margin  of  this  is  covered  on  its  under  surface  with 
adhesive  plaster,  to  prevent  any  fluid  escaping  beneath. 

The  assistant  stands  on  the  patient's  left,  opposite  the  operator.  A  nurse 
is  required,  whose  sole  duty  it  shall  be  to  attend  to  the  sponges.  All  instru- 
ments, ligatures,  &c.,  are  to  be  kept  immersed  in  a  five  per  cent,  solution  of 
carbolic  acid;  and,  like  the  sponges,  they  must  all  be  counted,  in  order  that 
none  may  accidentally  be  left  in  the  abdominal  cavity. 

Special  instruments  required  are  :  twelve  small  pressure-forceps ;  two 
cyst-trocars,  large  and  small,  either  Wells'  or  Tait's,  with  tubing ;  four  large 
cyst-forceps,  angular  and  straight ;  two  pedicle-needles,  in  handles,  blunt ; 
and  six  sponge-holders.  Six  of  Keith's  glass  drainage-tubes  of  various  sizes 
should  be  at  hand. 

.  The  incision  is  from  two  to  three  inches  in  length  according  to  the 
thickness  of  the  abdominal  walls,  midway  between  the  umbilicus  and  the 
pubes ;  and  planned  to  hit  off  the  division  between  the  recti.  As  soon  as 
the  peritoneum  is  exposed,  it  is  picked  up  with  a  pair  of  forceps  and  care- 
fully opened.  Unless  adhesions  are  present,  the  bowels  fall  away  as  the  air 
is  admitted,  so  that  there  is  no  danger  of  their  being  wounded.  Considerable 
difficulty,  however,  may  be  experienced  if  the  peritoneum  is  thickened  and 
vascular  from  old  attacks  of  inflammation,  or  adherent  to  the  front  of  the 
tumour  ;  the  sub -peritoneal  areolar  tissue  may  be  mistaken  for  intraperitoneal 
adhesions,  and  the  serous  membrane  stripped  away  from  the  transversalis 
fascia.  If  thbre  is  the  least  doubt,  it  is  always  advisable  to  prolong  the 
incision  upwards,  until  a  space  that  is  certainly  free  from  adhesions  is 
reached. 

If  the  length  is  not  sufficient  the  incision  may  be  extended  downwards 
to  the  pubes  (care  being  taken  not  to  wound  the  bladder)  or  upwards, 
towards  or  even  beyond  the  umbilicus,  passing  either  through  it  or  round  to 
the  left  side. 

As  soon  as  the  tumour  is  exposed  and  its  general  character  and  relation 
ascertained,  the  size  should  be  reduced  as  far  as  possible  by  emptying  it  of 
its  contents.  Simple  cysts  may  be  tapped  at  once,  the  trocar  being  driven 
smartly  in  while  the  tumour  is  steadied  and  pressed  somewhat  forwards  by 
the  assistant,  so  that  none  of  the  fluid  enters  the  abdominal  cavity.  Multiple 
cysts  may  be  treated  in  the  same  manner,  the  trocar,  without  being  with- 
drawn, being  driven  through  one  to  the  other  until  all  the  larger  cysts  are 
emptied.    If  the  contents  are  too  viscid  to  flow  through  the  cannula,  it 
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should  be  witbdvawn,  tbe  opening  enlarged,  tbe  septa  tborougbly  broken 
down,  and  tbe  debris  scooped  out  with  one  band  wbile  tbe  walls  are  drawn 
forwards  by  means  of  forceps  witb  tbe  otber,  tbe  assistant  meanwbile  keeping 
up  steady  pressure  upon  tbe  sides  of  tbe  abdomen,  and  preventing  tbe  escape 
of  tbe  intestines  by  the  side  of  tbe  tumour. 

As  tbe  cyst  diminisbes  in  size  and  is  gradually  drawn  out  tbrougb  tbe 
abdominal  opening,  any  adbesions  tbat  may  be  present  come  into  view. 
Eecent  ones  may  be  easily  separated  by  the  pressure  of  a  sponge  ;  older 
ones  are  better  secured  with  a  ligature.  For  obvious  reasons  it  is  not  advis- 
able to  leave  forceps  attached  inside  tbe  abdominal  cavity.  If  the  cyst  is  so 
firmly  attached  to  the  bowel  that  it  cannot  be  separated,  tbe  adherent  portion 
of  the  wall  should  be  cut  off  and  left  in  situ.  Sessile  tumours  burrowing 
between  tbe  layers  of  the  broad  ligament  must  be  enucleated.  Commencing 
near  the  uterus,  the  peritoneal  investment  is  carefully  stripped  off  tbe  tumour, 
keeping  as  close  to  the  cyst  wall  as  possible.  Tbe  flaps  of  the  broad  ligament 
are  then  sewn  together,  or  ligatured,  or,  if  the  cavity  be  very  deep,  sewn  to 
tbe  abdominal  incision  and  a  drainage-tube  inserted. 

Tbe  pedicle  is  secured  with  a  silk  ligature,  and  returned  into  tbe 
abdominal  cavity.  If  it  is  too  large  to  be  embraced  in  one  loop,  it  may  be 
transfixed  and  tied  in  two  halves  with  a  figure-of-eight  ligature  ;  or  Lawson 
Tait's  Staffordshire  knot  may  be  employed.  An  ordinary  handled  needle, 
threaded  with  a  long  piece  of  silk,  is  passed  tbrougb  tbe  pedicle  and  with- 
drawn, leaving  a  loop  on  the  distal  side.  This  is  drawn  over  tbe  tumour, 
and  one  of  the  free  ends  passed  tbrougb  it,  so  tbat  one  is  above  and  tbe 
other  below  the  loop.  The  pedicle  is  then  fixed  witb  the  finger  and  thumb  of 
tbe  left  band,  and  tbe  two  ends  of  tbe  ligature  drawn  as  tightly  as  possible, 
and  secured  by  means  of  an  ordinary  knot.  The  thinnest  portion  of  tbe 
pedicle  should  always  be  selected,  and  if  it  is  very  bulky  it  may  be  reduced 
in  size  beforehand,  by  clamping  it  temporarily  with  a  pair  of  strong  forceps. 
If  there  is  the  least  doubt  as  to  its  being  properly  secured,  a  pair  of  catch- 
forceps  should  be  fastened  to  it,  so  tbat  it  may  be  drawn  up  and  inspected 
tbe  last  thing  before  tbe  wound  is  closed. 

Finally,  the  other  ovary  should  be  examined,  taking  care  not  to  make  too 
much  traction  upon  tbe  uterus  for  fear  of  disturbing  the  ligature  already 
applied. 

The  abdominal  cavity  should  be  thoroughly  cleansed  from  all  clots  and 
foreign  material,  warm  dry  sponges  being  carried  down  into  the  loins  and 
Douglas'  pouch  for  the  purpose.  If  any  of  the  contents  of  tbe  cyst  have 
escaped,  thorough  irrigation  with  hot  water  is  preferable  ;  it  is  more  efficient 
and  does  less  barm.  Drainage  should  be  adopted  in  cases  of  enucleation,  and 
where,  owing  to  the  depth  in  the  pelvis  or  extent  of  the  adbesions,  it  is  difficult 
to  see  and  control  the  hfemorrhage.  Tbe  tube  should  be  sufficiently  long  to 
reach  to  tbe  bottom  of  Douglas'  pouch  without  pressing  upon  the  rectum. 
There  is  a  small  collar  at  tbe  upper  extremity,  which  rests  upon  tbe  edges 
of  the  wound  at  the  lower  angle,  and  it  is  perforated  at  tbe  sides  with  several 
small  openings,  so  tbat  fluid  may  find  its  way  in,  and  be  removL'd  as  required 
by  means  of  a  syringe. 

A  flat  sponge  is  placed  upon  tbe  surface  of  tbe  intestines,  while  the 
sutures  are  being  passed.  Silk  or  silkworm-gut  is  tbe  best  material  for  the 
purpose  ;  all  the  layers  of  the  wall  must  be  transfixed  ;  and  tbe  sutures  placed 
sufficiently  close  to  ensure  thorough  adaptation  of  tbe  peritoneal  surfaces. 

! 
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The  sponge  is  withdrawn  when  they  are  all  in  position  and  tied,  except  the 
last  one  or  two.  Absorbent  dressings  are  laid  over  the  wound  of  suffi- 
cient thickness  to  fill  up  all  the  natural  hollows  of  the  abdomen  ;  and,  if  a 
drainage-tube  is  used,  to  protect  it  from  pressure  ;  and  over  all  a  many-tailed 
bandage  is  applied.  Then  the  patient  is  carefully  lifted  up  from  the  table 
to  a  well  warmed  bed  placed  by  its  side. 

The  thin  wall  of  a  broad  ligament  cyst  presents  a  characteristic  appear- 
ance, differing  greatly  from  the  shining,  opaque,  and  silvery-white  surface  of 
an  ovarian  cystoma.  When  pedunculated  it  can  easily  be  secured  with  a 
ligature.  The  Fallopian  tube  and  ovary  are  frequently  flattened  out  over 
the  cyst,  and  need  not  necessarily  be  removed  with  the  tumour  ;  but  it 
is  better  to  remove  them  than  to  complicate  the  operation  by  attempting 
to  separate  them.  When  sessile  the  cyst  burrows  deeply  between  the  layers 
of  the  broad  ligament.  In  such  cases  it  is  necessary  to  reflect  the  peri- 
toneum from  the  surface  of  the  cyst  and  carefully  enucleate  it.  Care 
must  be  taken  not  to  injure  the  uterine  artery,  which  forms  a  loop  with  its 
concavity  upwards  close  to  the  neck  of  the  uterus,  and  the  ureter,  which 
runs  across  beneath  the  base  of  the  broad  ligament  to  its  insertion  in  the 
bladder.  The  flaps  of  the  broad  hgament  may  be  united  by  sutures  or 
treated  as  a  pedicle  and  partly  cut  away,  according  to  circumstances. 

After-treatment. — For  the  first  twenty-four  hours  it  is  better  to  give 
nothing  but  small  quantities  of  hot  water  or  hot  toast-water.  The  second 
day  the  patient  may  take  a  little  arrowroot  or  beef-tea.  An  irritable  condi- 
tion of  the  stomach  is  frequently  a  troublesome  complication.  Drugs  are  of 
little  use.  If  the  retching  is  severe,  a  tumblerful  of  warm  water  will  often 
help  the  patient  to  bring  up  a  large  quantity  of  mucus,  and  relieve  the 
symptoms.  Should  it  fail,  the  administration  of  all  nourishment  by  the 
mouth  must  be  discontinued,  and  the  patient  supported  by  nutrient  enemata. 
In  the  case  of  feeble  subjects  this  may  be  done  at  once  with  advantage. 
Peptonised  beef-tea  is  the  best  when  it  can  be  procured  :  three  ounces 
should  be  injected  into  the  rectum  about  every  four  hours.  Before  giving 
an  enema  the  rectal  tube  must  be  passed  two  or  three  inches  into  the 
rectum,  and  allowed  to  remain  there  for  a  few  minutes,  to  permit  the  escape 
of  flatus  and  any  fascal  matter  which  may  be  present. 

The  administration  of  an  opiate  after  the  operation  is  not  necessary 
unless  there  is  pain.  Many  patients  are  very  intolerant  of  the  drug.  It  is 
especially  deleterious  in  those  cases  in  which  the  urine  is  scanty,  slightly 
albuminous,  and  of  low  specific  gravity.  When  required,  it  may  be  given  in 
the  beef-tea  enemata. 

If  the  bowels  have  not  acted  spontaneously,  measures  should  be  taken  to 
procure  an  evacuation  by  the  evening  of  the  fifth  day.  An  enema  of  four 
ounces  of  wai'm  olive  oil  may  be  injected,  and,  four  hours  later,  a  pint  and  a 
half  of  soap  and  water.  As  a  rule  an  action  speedily  follows  ;  if  not,  the 
enema  must  be  repeated.  A  gentle  purgative  does  no  harm  ;  on  the  contrary, 
when  the  appetite  is  lost  and  the  tongue  thickly  furred,  it  is  certainly  bene- 
ficial. A  drachm  of  compound  liquorice  powder  or  some  other  laxative  may 
be  given  with  the  preliminary  olive  oil  enema. 

The  catheter  need  not  be  passed  until  the  patient  asks  to  be  relieved. 
Afterwards  it  will  be  required  three  times  daily  for  the  next  two  or  three 
days,  but  the  use  of  the  instrument  should  be  discontinued  as  soon  as 
possible.    The  majority  of  patients  can  pass  their  urine  voluntarily  after  the 
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first  forty-eight  hours,  but  in  some  cases  the  want  of  power  continues  for 
several  days. 

A  water-bed  is  advisable,  especially  for  aged  patients.  Every  care,  iu 
such  cases,  must  be  taken  to  avoid  the  occurrence  of  a  bed-sore  ;  the  patient 
must  not  be  strictly  confined  to  her  back,  but  be  allowed  to  change  her 
position  from  time  to  time  and  he  on  her  side.  The  catheter  should  be 
avoided  altogether,  if  possible. 

The  dressings  need  not  be  touched  until  the  eighth  day.  By  that  time 
the  wound  should  be  united  and  the  sutures  may  be  removed.  The  wound 
should  then  be  washed,  carefully  dressed  with  carbolic  gauze,  and  supported 
with  strapping.  The  patient  must  not  be  allowed  to  get  up  under  a  fortnight, 
and  meantime  should  be  provided  with  a  well-fitting  abdominal  belt.  It 
must  not  be  forgotten  that  the  cicatrix  may  stretch  and  form  a  hernial  sac 
into  which  a  large  mass  of  intestines  and  omentum  may  obtrude  itself,  to 
the  great  discomfort  of  the  patient.  To  obviate  this  it  is  necessary  to  protect 
the  cicatrix  carefully  long  after  convalescence. 

Complications.  SJwck. — The  shock  may  be  severe,  especially  if  the 
operation  is  prolonged.  Warm  blankets,  hot-water  bottles,  &c.,must  be  used 
freely  to  keep  up  the  temperature,  and  a  little  brandy  or  ether  and  sal  volatile 
may  be  given  as  soon  as  the  patient  can  swallow. 

Piisc  of  temperature.- — In  about  twenty-four  or  thirty-six  hours  after  the 
operation  the  temperature  usually  reaches  its  highest  point.  In  many 
cases  this  is  not  above  100°,  but  a  considerable  rise  of  temperature  at  this 
time  is  not  of  any  serious  import.  If  it  rises  above  102°  with  a  concomitant 
rise  of  pulse,  the  application  of  the  ice-cap  will  reduce  it. 

Secondary  ItcBviorrJiage  may  arise  from  the  pedicle  slipping  out  of  the 
ligature.  It  is  very  important,  when  securing  it,  not  to  exercise  too  much 
traction  on  the  pedicle  ;  the  outer  border  is  liable  to  retract  and  slip  out,  and 
the  ovarian  artery  thus  set  free  bleeds  freely.  If  there  is  any  fear  of  this, 
the  ovarian  vessels  in  the  outer  border  should  be  secured  separately.  The 
splitting  of  the  pedicle  may  also  be  a  cause  of  secondary  hasmorrhage  ;  this 
is  hable  to  occur  if  it  is  transfixed  and  tied  without  the  threads  having 
been  properly  crossed,  the  two  halves  of  the  pedicle  being  pulled  asunder. 
Secondary  liasmorrhage  may  also  occur  from  vessels  in  adhesions. 

The  symptoms  of  internal  hfemorrhage  are  characteristic  and  usually  come 
on  within  a  few  hours  after  the  operation.  The  patient  becomes  faint  and 
blanched,  and  the  pulse  small  and  rapid.  There  must  be  no  hesitation  :  the 
only  course  open  is  to  place  the  patient  under  an  antcsthetic,  re-open  the 
wound,  and  find  and  secure  the  bleeding  point. 

Peritonitis  and  septicaBviia  may  come  on  from  the  second  to  the  fourth 
day.  The  earher  symptoms  are  very  insidious,  but  the  following  combination 
is  sufficiently  grave.  The  vomiting  which  most  patients  suffer  from  for  a 
few  hours,  and  is  probably  due  to  the  ana!sthetic,  instead  of  subsiding,  persists. 
At  first  it  is  white  and  frothy,  but  subsequently  green  or  dark  ;  the  pulse  in- 
creases in  frequency,  at  the  same  time  decreasing  in  force  ;  the  respirations 
are  more  frequent ;  the  face  becomes  palhd  or  slightly  jaundiced,  the^mental 
condition  depressed  ;  the  tongue  is  red,  rough,  and  dry,  though,  hke  the  skin, 
it  sometimes  remains  moist  throughout  ;  the  abdomen  becomes  tympanitic 
and  tender,  and  no  flatus  is  passed.  The  temperature  in  many  cases  cominues 
low  from  the  first,  and  does  not  afford  any  characteristic  indication. 

The  prognosis  is  most  unfavourable.    When  the  symptoms  are  those  of 
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general  peritonitis,  active  treatment  is  of  little  avail.  When  they  point  to  the 
formation  of  an  abscess  in  the  pelvis,  or  in  the  abdominal  walls  around  the 
wound,  there  is  more  hope. 

The  stomach  may  be  washed  out  with  warm  water  every  six  or  twelve 
hours,  if  the  vomit  be  dark  and  bilious,  until  it  ceases.  The  passage  of  the 
rectum  tube  may  enable  the  flatus  to  escape  and  relieve  somewhat  the 
abdominal  distension.  Beef-tea  enemata  must  be  administered  every  three 
or  four  hours. 

Intestinal  obstruction  is  a  complication  that  occasionally  follows  ovario- 
tomy. It  may  be  caused  in  various  ways — by  the  intestine  becoming  adherent 
to  the  abdominal  incision  or  other  raw  surface,  or  by  its  becoming  entangled 
in  the  omentum.  Should  the  complication  occur  during  the  first  or  second 
week  following  the  operation,  its  symptoms  are  very  liable  to  be  mistaken  for 
those  of  peritonitis  or  septicaemia.  If  the  condition  is  recognised,  the  abdo- 
minal wound  should  be  reopened  and  the  obstruction  removed. 

Phlegmasia  may  occur,  especially  during  convalescence  ;  and  cases  have 
proved  fatal  from  portions  of  the  clot  becoming  detached. 

Tetanus  also  has  been  known  to  occur. 


TUMOUES  OF  THE  UtERUS 

Tumours  of  the  uterus  may  be  malignant  or  non-malignant.  The  former 
include  sarcoma  and  carcinoma  ;  the  latter,  fibromyoma,  fibroma  and  fibro- 
cysts. 

1.  Non-malignant  Tumours  ('  Fibroids  ') 

These  resemble  in  their  structure  the  tissues  that  normally  form  the  wall 
of  the  uterus,  but  the  proportions  in  which  they  occur  differ  very  considerably. 
Some  are  soft,  pale  or  flesh-coloured,  rapid  in  growth,  and  ill-defined  in  out- 
line, consisting  almost  entirely  of  unstriped  muscular  fibre — '  myoma.'  Others 
grow  very  slowly,  present  a  white  and  glistening  surface  on  section,  and  are 
almost  as  hard  as  cartilage.  These  consist  of  nothing  but  fibrous  tissue — • 
'  fibroma ' — arranged  concentrically  layer  upon  layer.  Unlike  the  former, 
they  are  almost  non-vascular,  and  are  surrounded  by  a  capsule  of  loose  con- 
nective tissue,  which  differentiates  them  from  the  surrounding  uterine  wall. 
In  this  loose  fibrous  tissue  run  the  blood-vessels  which  supply  the  tumour. 

Fibroids  occur  with  the  greatest  frequency  during  middle  life,  between 
the  ages  of  thirty  and  forty-five.  It  is  uncertain  whether  they  ever  originate 
after  the  climacteric ;  but  they  may  continue  to  grow,  and  in  some  instances 
very  rapidly,  after  that  epoch.  Sometimes  they  remain  unchanged  for  years. 
During  menstruation  and  in  pregnancy  they  frequently  increase  very  fast ; 
subsequently  they  undergo  involution  with  the  rest  of  the  uterus,  and  may 
disappear  completely. 

Fibroid  growths  are  liable  to  degenerative  changes  of  various  kinds. 
Occasionally  the  central  portions  become  changed  into  mucous  tissue,  and  the 
soft  semi-fluctuating  tumour  thus  formed  may  readily  be  mistaken  for  a  cystic 
tumour  of  the  ovary.  Sometimes  cavities  or  cysts  form  in  them,  containing 
pus,  blood,  or  serum.  Such  cysts  may  attain  an  enormous  size,  and,  like  the 
preceding,  simulate  ovarian  disease  very  closely.  After  the  menopause,  fibroids 
generally  cease  growing,  but  exceptions  to  this  are  not  uncommon.  They 
may  atrophy  and  disappear  ;  or  they  may  undergo  calcareous  degeneration. 
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the  outer  layers  especially  being  affected,  so  that  sometimes  they  appear  to 
be  surrounded  by  a  kind  of  shell.  Sarcomatous  and  carcinomatous  changes 
are  supposed  by  some  to  occur  in  them,  but  it  is  open  to  question  whether  the 
occurrence  of  the  two  conditions  in  the  same  uterus  is  not  a  mere  coincidence. 

There  is  no  limit  to  their  number.  They  may  occur  in  the  cervix,  but 
are  much  more  common  in  the  body  of  the  uterus.  Sometimes  they  grow  in 
the  centre  of  the  uterine  wall  (^interstitial  fibroids) ;  sometimes  they  develop 
on  the  surface,  either  the  internal  {submucous)  or  the  external  [s^ibperitoneal). 
In  this  case  they  may  either  remain  sessile  or  become  pedunculated  and 
project  as  polypi  into  the  cavity  of  the  uterus  or  that  of  the  peritoneum.  A 
submucous  fibroid  may  be  gradually  separated  from  the  uterus  by  an  elon- 
gating pedicle  and  expelled  by  the  uterine  contractions  into  the  vagina.  Sub- 
peritoneal fibroids  are  also  occasionally  entirely  detached  from  the  uterine 
surface.  When  connected  by  a  long  pedicle  these  tumours  are  very  liable  to 
give  rise  to  serious  complications,  from  their  tendency  to  fall  into  the  pelvis 
and  become  incarcerated,  or  by  becoming  accidentally  twisted  on  themselves 
and  strangulated. 

Symptoms. — These  depend  to  a  great  extent  upon  the  situation  of  the 
growth.  Sometimes  they  are  entirely  wanting,  so  that  the  tumours  remain 
latent  for  the  whole  of  life. 

Hemorrhage  is  the  most  characteristic,  and  is  rarely  absent  except  in  the 
case  of  the  subperitoneal  variety.  With  large  interstitial  growths  it  is  often 
profuse.  Usually  it  takes  the  form  of  menorrhagia  coming  from  the  hyper- 
trophied  mucous  membrane  of  the  uterus,  and  beginning  as  an  aggravation 
and  prolongation  of  the  menstrual  flow.  With  submucous  fibroids  it  may 
occur  at  any  time,  coming  from  the  ulcerated  and  graimlating  surface  of  the 
tumour,  and  accompanied  by  a  profuse  leucorrhoeal  discharge.  This  latter 
can  be  distinguished  from  the  discharge  present  in  cancer  of  the  uterus,  by 
being  less  watery  and  free  from  foetor. 

Pain. — Discomfort,  a  sense  of  weight  in  the  lower  part  of  the  pelvis,  and 
bearing-down  pains  are  generally  present,  and,  owing  to  the  increased  size  of 
the  tumour,  are  always  worse  at  the  menstrual  periods.  The  submucous  and 
interstitial  varieties  are  attended  by  characteristic  uterine  dysmenorrhoea,  the 
tumours  acting  as  a  foreign  body  and  exciting  irregular  contractions  like  the 
pains  of  labour.    As  a  rule,  this  is  not  present  in  the  subperitoneal  form. 

Pressure. — The  urinary  organs  suffer  the  most  frequently  ;  an  irritable 
condition  of  the  bladder  may  be  excited  by  the  presence  of  even  a  small  fibroid. 
Suppression  may  occur  from  compression  of  the  ureters  ;  incontinence  from 
the  bladder  being  dragged  into  the  abdomen  and  the  urethra  stretched  ;  or 
retention  if  the  tumour  presses  the  urethra  against  the  pubes.  Sometimes 
this  is  intermittent,  owing  to  the  varying  size  of  the  growth  during  the 
menstrual  period. 

In  other  cases  the  rectum  is  compressed  so  that  constipation  and  even  ob- 
struction are  caused  ;  and,  as  the  tumour  grows  in  size,  Hke  large  ovarian 
cysts,  it  very  seriously  interferes  by  its  mere  bulk  with  the  working  of  the 
abdominal  and  even  the  thoracic  viscera. 

Sterility  and  abortion.— -Fregnancj  seldom  occurs  when  there  is  a  sub- 
mucous or  interstitial  fibroid  of  any  size.  If  it  does,  either  the  patient  mis- 
carries, or,  if  the  full  term  is  reached,  there  is  a  great  danger  of  post-partum 
hpomorrhage,  and  of  metritis  and  pyaemia  due  to  sloughing  of  the  tumour. 

Physical  signs.— These  differ  according  to  the  locality. 
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1.  Submttcozcs. — If  pedunculated  and  in  the  lower  segment  of  the  uterus, 
a  fibroid  can  often  be  felt  projecting  through  the  cervix  as  a  hard,  smooth, 
rounded  mass.  It  may  be  necessary  to  dilate  the  os  before  this  can  be  done. 
By  introducing  the  finger  into  the  cavity  of  the  uterus,  the  position  and 
extent  of  its  attachment  can  then  be  ascertained.  If  sessile,  it  may  attain 
a  large  size,  stretching  the  uterus  like  a  capsule  and  reaching  as  high  as  the 
umbilicus. 

2.  Interstitial. — As  with  the  former  variety,  the  uterus  is  always  increased 
in  size.  Its  cavity,  measured  by  the  uterine  sound,  may  be  found  to  be  six 
or  eight  inches  in  length.  The  canal  is  often  rendered  extremely  tortuous 
by  the  tumours  encroaching  upon  it,  so  that  the  passage  of  the  sound  may 
be  very  difficult  or  quite  impossible.  Small  growths  are  difficult  to  detect. 
There  is  nothing  but  a  peculiar  lumpiness  and  sense  of  resistance  in  the  walls 


of  the  uterus  which  the  healthy  organ  does  not  present.  A  projecting  growth 
may  simulate  a  flexion  of  the  uterus  ;  but  a  careful  bi-manual  examination 
and  the  aid  of  the  uterine  sound  will  always  obviate  an  error  of  this  kind. 
When  large,  they  rise  up  into  the  abdomen,  occupying  a  central  position,  and 
form  a  solid,  rounded,  freely  movable  tumour,  over  which  the  uterine  souffle 
can  often  be  heard,  especially  at  the  sides.  On  vaginal  examination  the 
cervix  is  found  displaced  in  various  ways.  It  may  be  drawn  up  in  the 
abdomen  beyond  the  reach  of  the  finger,  or,  if  the  lower  part  is  involved,  it 
may  be  altogether  lost,  the  os  appearing  as  a  mere  depression. 

3.  Subperitoneal. — In  these  the  uterine  cavity  is  not  necessarily  enlarged, 
and  the  uterine  souffle  is  not  present.  In  addition  to  the  general  mobihty 
of  the  tumour,  the  growths  have  a  certain  range  of  free  movement,  depending 
on  the  length  of  the  pedicle.  Palpation  gives  the  idea  of  a  number  of  hard 
rounded  masses  rolling  one  over  the  other.  This  characteristic,  when  present, 
is  absolutely  distinctive. 

Differential  diagnosis.  From  ^iregnancy. — When  normal,  pregnancy 
is  easily  distinguished ;  but  a  difficulty  may  arise  if  the  foetus  is  dead,  and  all 
the  signs  of  pregnancy  have  disappeared,  and  there  is  a  dark  sanguineous 
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Pig.  475. — Uterine  fibroids,  subperitoneal,  interstitial,  and  submucous. 
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discharge  escaping  from  the  enlarged  uterus.  Tliis  condition  bears  a  close 
resemblance  to  the  appearance  presented  by  a  partially  detached  submucous 
fibroid  in  process  of  expulsion.  In  extra-uterine  gestation  the  histo  -y  and 
the  rapidity  of  the  growth  are  sufficient. 

Pi'egnancy  coexisting  with  fibroid  sometimes  presents  a  difficulty  :  in 
addition  to  the  ordinary  signs,  most  reliance  must  be  placed  upon  the  want 
of  uniformity  in  the  shape  of  the  uterus,  and  the  size,  which  is  larger  than 
would  correspond  to  the  period  of  pregnancy. 

From  ovarian  tumours. — In  these  the  uterine  souffle  is  never  heard  ;  the 
cavity  of  the  uterus  is  not  enlarged,  and  the  tumour,  as  a  rule,  is  soft  and 
fluctuating.  Manipulation  of  the  mass  in  the  abdomen  does  not  move  the 
sound  in  the  uterus  unless  the  connection  between  the  latter  and  the  tumour 
is  very  close.    Fibrocysts,  however,  sometimes  cannot  be  distinguished. 

Abscess  of  the  ovary  or  Fallopian  tube,  hfematocele  and  inflammatory 
deposits  occasionally  present  a  difficulty,  especially  as  inflammation  is  not 
unlikely  to  occur  around  a  fibroid  if  it  causes  pressure. 

Prognosis. — This  depends  upon  the  age  of  the  patient,  the  nature  of  the 
tumour,  the  rapidity  of  the  growth,  the  amount  of  hfemorrhage,  and  of 
pressure  upon  other  organs.  Sometimes  fibroids  cease  growing  or  even 
disappear ;  and  sometimes  they  are  extruded  and  slough  ofl",  but  these 
instances  are  exceptional.  In  many  cases  death  results  from  hajmorrhage, 
exhaustion,  suppuration,  peritonitis,  sloughing  of  the  tumour,  intestinal 
obstruction  or  secondary  renal  mischief ;  in  many  more  the  patient's  health 
is  thoroughly  broken  down,  and  some  intercurrent  disorder  sets  in. 

Treatment.  Ergot.—Tlie.  hypodermic  injection  of  ergot  continued  for 
many  months  is  stated  to  have  some  influence  in  checking  the  growth  of 
the  tumour.  Its  action  is  very  uncertain.  The  gluteal  region  is  usually 
selected  for  the  injection.  The  pain  is  extreme,  and  the  punctures  often 
suppurate.    The  practice  has  now  been  abandoned. 

Electricity. — It  is  claimed  that  a  constant  current  (commencing  with  50 
miUi -amperes  and  increasing  to  200  or  250)  passed  through  the  substance  of 
the  tumour  at  intervals  of  a  few  days  will  cause  it  to  disappear,  possibly  by 
bringing  into  play  those  conditions  which  sometimes  normally  during  life 
bring  about  the  same  result.  One  electrode,  insulated  to  within  two  or  three 
inches  of  the  point,  is  inserted  into  the  cavity  of  the  uterus  ;  the  other 
(usually  the  positive)  is  applied  to  the  surface  of  the  abdomen.  The  latter 
should  be  of  very  large  size  (seventy  to  eighty  square  inches),  and  very  well 
and  evenly  covered  with  a  folded  linen  cloth  previously  damped  in  water,  or 
with  such  currents  the  skin  will  be  destroyed.  Each  sitting  lasts  five  or 
ten  minutes.  Opinions  are  as  yet  divided  as  to  the  merits  of  this  proceeding. 
In  some  cases  there  is  no  doubt  the  tumour  has  diminished  or  disappeared  ; 
in  many  it  has  been  entirely  unafiected ;  and  in  some,  especially  when  high 
currents  were  used,  sloughing  and  septictemia  followed.  At  present  the 
method  is  entirely  empirical. 

Enucleation  per  varjinavi.—lf  the  vagina  is  healthy  and  spacious,  and 
the  OS  and  cervix  capable  of  easy  dilatation-,  small  tumours,  more  or  less 
pedunculated,  may  be  removed  this  way  ;  and  sometimes  it  succeeds  with 
large  interstitial  fibroids,  but  only— and  this  is  almost  impossible  to  tell- 
when  they  are  encapsuled. 

The  patient  is  placed  in  the  lithotomy  position,  the  cervix  having  been 
previously  dilated,  if  necessary.  The  utei'us  is  pulled  down  as  far  as  possible 
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by  means  of  a  vulsellum,  and  the  attaclament  of  the  tumour  carefully  made 
out  with  the  finger.  If  there  is  a  distinct  pedicle  an  eeraseur  may  be  placed 
round  it  at  once,  or  it  may  be  twisted  off. 

If,  on  the  other  hand,  it  is  sessile,  a  deep  incision  is  made  through  the 
mucous  membrane  and  the  capsule  at  the  most  convenient  spot,  and  the 
substance  of  the  tumour  seized  with  strong  vulsellum-forceps.  Then,  while 
an  assistant  pushes  the  fundus  down  from  the  abdomen  into  the  pelvis,  an 
attempt  is  made  to  insert  the  finger  between  the  capsule  and  the  growth,  and 
shell  it  out.  Emmet's  nail-curette  and  Thomas's  spoon-saw  may  be  used 
with  advantage,  but  all  instruments  add  very  greatly  to  the  risk,  especially 
as  the  fundus  is  approached,  and  great  care  must  be  taken  in  dragging  upon 
the  tumour  not  to  invert  tlie  uterus,  or  its  wall  may  be  included  in  the 
eeraseur  and  the  peritoneal  cavity  laid  open.  The  capsule  is  then  washed 
out  with  iodine  water  and  plugged  with  pledgets  of  cotton  dipped  in  the  same 
or  some  other  antiseptic.  These  may  be  removed  in  forty-eight  hours  and 
the  vagina  washed  out  with  a  weak  antiseptic  night  and  morning  until  the 
discharge  has  ceased. 

The  operation  is  one  of  extreme  difficulty.  If  any  portion  of  the 
tumour  is  left  it  is  certain  to  slough  and  very  likely  to  cause  septic£emia. 
The  uterus  does  its  best  to  extrude  it,  and  sometimes  a  second  operation  may 
successfully  complete  the  removal :  but,  except  in  those  cases  where  the 
tumour  is  small  or  already  presents  at  the  os,  the  operation  is  not  to  be  lightly 
undertaken. 

Bemovdl  of  the  uterine  ap'pendages. — The  object  of  this  proceeding  is  to 
precipitate  the  menopause  and  so  induce  the  condition  of  atrophy  which  may 
be  expected  to  occur  after  that  event.  Sometimes  it  is  performed  with  the 
view  of  checking  hasmorrhage,  sometimes  with  the  view  of  arresting  the 
growth  of  the  tumour.  The  operation  is  commonly  known  as  Hegar's.  It 
is  most  feasible  when  the  tumour  is  interstitial  and  of  moderate  size,  the 
haemorrhage  periodic  and  excessive,  and  the  normal  menopause  remote. 

The  patient  is  prepared  as  for  ovariotomy.  The  abdominal  incision  is 
about  three  inches  in  length  to  begin  with.  The  fore  and  middle  fingers  of 
one  hand  are  slipped  over  the  side  of  the  uterus  until  the  appendages  are 
reached.  The  tube  and  ovary  are  drawn  out  of  the  wound,  transfixed,  liga- 
tured, and  divided.  The  appendages  on  the  opposite  side  are  then  treated  in 
a  similar  way.  The  operation  is  never  to  be  recommended  when  the  tumour 
has  attained  a  large  size.  The  appendages  are  often  displaced  by  the  irregu- 
lar outgrowths  ;  they  may  be  behind  ,  or  buried  in  the  pelvis  beneath  the 
tumour  and  quite  inaccessible.  In  some  cases  they  are  flattened  out  and 
adherent  to  the  growth,  from  which  it  is  impossible  to  separate  them.  Great 
care  must  be  taken  not  to  wound  the  surface  of  the  tumour  during  the  opera- 
tion ;  hfemorrhage  will  ensue,  which  it  is  extremely  difficult  to  check.  In 
such  case  the  operator  must  be  prepared  to  proceed  with  the  supravaginal 
amputation  of  the  uterus. 

The  mortality  is  small,  and  in  many  cases  a  successful  result  is  obtained  : 
menorrhagia  is  checked  and  the  tumour  ceases  to  grow ;  in  some  it  has 
completely  disappeared.  Should  it  fail,  the  condition  of  the  patient  is  not  in 
any  way  deteriorated,  and  in  suitable  cases  resort  may  be  had  to  the  graver 
operation  of  supravaginal  amputation. 

Supravaginal  hysterectomy  .—This  operation  is  advised  when  the  tumour 
is  large,  especially  if  it  is  soft,  growing  rapidly,  or  attended  with  menorrhagia. 
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It  is  necessary  in  cases  of  fibrocyst,  unless  the  tumour  is  pedunculated.  The 
age  of  the  patient  need  scarcely  be  taken  into  consideration  ;  the  menopause 
is  indefinitely  deferred,  and  it  is  useless  waiting  for  it  when  a  patient's  life 
is  threatened  by  a  bleeding  myoma.  Its  applicability  is,  however,  limited  to 
those  cases  in  which  sufficient  of  the  cervix  remains  in  a  healthy  condition  to 
be  utilised  as  a  stump. 

The  instruments  required  are  the  same  as  those  for  ovariotomy,  with  the 
addition  of  Kceberle's  serre-nreud,  a  pair  of  pliers,  two  long  pedicle-needles, 
and  a  Tait's  screw.  The  latter  resembles  a  large  corkscrew,  and  is  often  of 
great  service  in  the  extraction  of  the  tumour.  A  second  serre-nceud  should 
be  in  readiness. 

The  patient  is  prepared  as  for  ovariotomy.  An  incision  about  four  inches 
in  length  is  made  in  the  median  line,  care  being  taken  not  to  injure  the 
bladder,  an  accident  which  is  far  more  likely  to  happen  than  in  ovariotomy. 
The  abdominal  walls  are  usually  very  vascular,  and  all  bleeding  points  must 
be  secured  with  pressure-forceps.  On  exposing  the  tumours,  the  dark  fleshy 
appearance  of  a  uterine  fibroid  will  at  once  be  recognised. 

The  relations  of  the  tumour  to  the  broad  ligaments  are  then  explored, 
and  if  it  appears  capable  of  removal,  the  incision  is  enlarged  to  the  necessary 
extent.  A  fibroid  cannot  be  palled  out  of  the  abdomen  unless  the  incision 
be  carried  almost  to  the  level  of  its  upper  border,  especially  if  the  tumour  is 
broad.  The  incision  may  be  carried  through  the  umbilicus  or  to  the  left  of 
that  structure  as  far  as  required. 

The  presence  of  adhesions  is  then  ascertained.  These  are  most  fre- 
quently omental,  the  vessels  being  sometimes  enormously  dilated.  They 
must  be  secured  by  ligature,  both  on  the  proximal  and  distal  side,  and 
divided. 

The  tumour  is  now  raised  through  the  abdominal  opening — not  always 
an  easy  matter.  It  is  slippery,  possibly  wedged  in  the  pelvis,  and  a  hand 
passed  behind  it  fills  up  the  abdominal  opening  to  such  an  extent  that  it  is 
impossible  to  lift  it  out  without  unduly  enlarging  the  incision.  The  screw 
may  then  be  thrust  into  the  most  prominent  part,  with  its  point  directed 
towards  the  fundus.  By  depressing  the  handle  and  raising  the  point,  at  the 
same  time  drawing  the  tumour  forwards,  while  with  the  other  hand  the 
abdominal  wall  is  retracted  over  the  fundus,  it  may  be  successfully  coaxed 
out  of  its  bed.  The  abdomuial  viscera  are  at  once  protected  by  a  large  warm 
fiat  sponge,  which  is  pushed  under  the  parietes.  Any  further  adhesions  are 
attended  to,  and  the  relation  of  the  bladder  to  the  front  of  the  tumour 
ascertained,  a  sound  being  passed  into  the  bladder,  if  necessary,  for  that  pur- 
pose.   It  may  be  necessary  to  dissect  it  from  the  tumour. 

The  wire  of  a  Kceberle's  serre-noeud  is  then  passed  around  the  tumour  at 
the  level  of  the  os  internum,  including  the  tubes  and  ovaries  and  the  greater 
part  of  the  broad  ligaments,  which  are  pulled  up  by  the  assistant  above  the 
level  of  the  wire.  The  loop  is  then  tightened  by  means  of  the  key,  taking 
care  that  the  bladder  is  not  included. 

No  difficulty  is  experienced  when  the  appendages  lie  evenly  and  high  up 
on  the  sides  of  the  tumour.  If  they  are  situated  too  low  to  be  included  with 
safety  in  the  loop  they  must  be  removed  separately. 

When  the  tension  on  the  broad  ligament  is  excessive,  it  may  be  trans- 
fixed with  a  stout  ligature  close-  to  the  neck  of  the  uterus  and  tied  between 
the  uterus  and  the  ovary.    The  larger  vessels  being  controlled  by  this,  the 
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peritoneal  envelope  of  the  uterus  is  freely  divided  at  a  distance  of  about  three 
inches  from  the  wire  loop  and  reflected  towards  it.  In  this  way  the  strain 
is  relieved  and  a  better  pedicle  can  be  obtained.  The  ovary  is  ligatured  and 
removed  separately. 

If  the  tumour  has  extended  laterally  between  the  layers  of  the  broad 
ligament  on  either  side,  enucleation  is  the  only  course.  The  torn  ligament 
must  be  treated  according  to  circumstances,  any  superfluous  portion  being  cut 
away  and  the  remainder  secured  by  sutures  or  ligature. 

The  pins  are  then  passed  through  the  pedicle,  parallel  to  each  other,  close 
to  the  wire  on  its  distal  side. 

Sponges  are  packed  round  the  pedicle,  and  the  tumour  cut  away  with  a 
stout  scalpel  about  two  inches  above  the  wire  ligature.  The  uterine  arteries 
are  secured  in  the  loop,  but  the  blood  in  the  tumour  pours  out  in  quantities 
as  the  incision  is  made.  The  assistant  presses  a  sponge  against  the  cut 
surface,  and  endeavours  as  far  as  possible  to  prevent  the  blood  getting  in  the 
way  of  the  operator.  Immediately  the  tumour  is  cut  away,  the  wire  of  the 
serre-noeud  is  again  tightened,  and  the  peritoneal  cavity  thoroughly  cleansed. 

The  free  edges  of  the  peritoneal  surface  and  the  cut  ends  of  the  broad 
ligaments  are  secured  at  intervals  with  pressure-forceps.  The  stump  is 
trimmed  down  until  only  sufficient  tissue  is  left  to  prevent  the  pins  from 
tearing  out ;  then  it  is  dusted  with  iodoform,  and  the  edges  stitched  together 
over  the  face  of  the  stump  to  make  it  as  small  as  possible  and  to  prevent  the 
broad  ligaments  escaping  as  the  tissues  shrink.  It  is  then  secured  in  the 
lower  angle  of  the  abdominal  incision.  The  parietal  peritoneum  is  carefully 
applied  to  the  peritoneal  surface  of  the  stump  and  secured  by  a  suture  ;  the 
rest  of  the  wound  is  closed  as  in  ovariotomy. 

The  stump  is  surrounded  with  absorbent  dressings  carefully  packed  under 
the  pins  and  the  whole  secured  with  a  many-tailed  binder.  The  object  is 
to  keep  it  dry ;  if  the  dressings  become  moist  they  must  be  changed ;  but 
otherwise  the  wound  may  be  left  for  several  days.  A  small  pedicle  may 
dry  up  and  become  quite  horny  :  if  pus  wells  out  by  the  side,  in  the  course  of 
a  week  the  loop  may  be  removed  and  stump  dressed  so  as  to  facilitate  the 
discharge  as  much  as  possible.  Care  must  be  taken  not  to  allow  it  to  slip 
back  into  the  abdomen  before  it  has  begun  to  heal  by  granulation  and  is  free 
from  shreds  and  sloughs,  as  the  wound  forms  a  deep  pit  and  healing  is  greatly 
retarded. 

Pedunculated  subperitoneal  fibroids  may  require  removal,  owing  to  their 
size  or  to  the  presence  of  complications.  If  the  pedicle  is  small,  the  uterus 
need  not  be  interfered  with  ;  but  if  it  is  thick  and  short,  or  the  growths  are 
multiple,  the  entire  organ  must  be  removed.  In  either  case  the  extraperi- 
toneal method  of  dealing  with  the  pedicle  must  be  adopted.  Even  when  it 
is  small,  transfixion  and  ligature  are  very  unsafe.  The  muscular  fibres  con- 
tract ;  the  cut  surface  begins  to  cup ;  and  the  ligature  soon  becomes  loose. 
If  it  slips,  the  stump  appeaxs  as  a  wide  bleeding  surface,  but  little  if  at  all 
raised  above  the  surrounding  tissue.  The  operation  is  just  as  serious  as 
removal  of  the  whole  uterus. 

Hitherto  the  results  obtained  by  the  extraperitoneal  treatment  of  the 
stump  in  hysterectomy  have  been  so  immensely  superior  to  the  intraperitoneal 
method  that  it  has  been  almost  universally  accepted.  It  is  obvious,  however, 
as  was  the  case  in  ovariotomy,  that,  if  the  results  of  the  latter  could  be  im- 
proved, it  possesses  many  and  great  advantages  over  the  extraperitoneal 
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method.  Recent  experience  tends  to  show  that  a  change  may  be  expected  in 
this  direction.  The  plan  adopted  has  been  to  transfix  the  broad  hgaments 
on  either  side  with  a  double  ligature.  One  is  tied  externally  to  the  ovary 
and  tube,  the  other,  re-threaded  on  an  empty  needle,  passed  close  to  the  neck 
of  the  uterus  and  tied,  controls  the  uterine  vessels.  The  tumour  is  then  cut 
away,  and  the  edges  of  the  V-shaped  incision  carefully  brought  together  so 
that  the  peritoneal  surface  shall  be  turned  inwards.  The  stump  is  returned 
into  the  abdominal  cavity  and  the  wound  closed.  This  treatment,  which  has 
met  with  considerable  success,  appears  to  be  applicable  to  those  cases  in 
which  the  cervix  is  small  and  not  involved  in  the  growth. 

2.  Malignant  Disease  of  the  Uterus 

The  uterus  is  liable  to  be  attacked  by  carcinoma  and  sarcoma  ;  the  former 
is  much  the  more  common. 

Carcinoma  most  frequently  occurs  from  forty  to  fifty  years  of  age.  Nothing 
is  known  as  regards  its  etiology.  Heredity  is  probably  of  little  importance. 
It  is  slightly  more  common  in  women  who  have  borne  children  than  in 
others,  but  there  is  no  proof  that  it  is  in  any  way  connected  with  lacerations 
of  the  OS,  as  has  been  affirmed. 

It  may  begin  in  any  part — the  vaginal  portion,  the  cervix,  or  the  body, 
and  varies  in  character  according  to  the  site.  Carcinoma  of  the  body  is  much 
the  most  rare  (forming  only  two  per  cent,  of  the  whole),  and  is  usually  met 
with  rather  later  in  life  than  the  other  varieties.  Sarcoma  always  attacks 
the  body. 

1.  The  vaginal  imrt. — This  is  rarely  the  seat  of  primary  carcinoma, 
although  it  is  often  involved  by  extension  from  the  cervix.  It  always  takes 
the  form  of  squamous  epithelioma.  At  first  the  surface  is  smooth,  shining 
and  slightly  livid ;  then  the  lips  become  enlarged,  red,  and  granular.  It 
spreads  superficially  rather  than  into  the  substance  of  the  organ,  and  grows 
outwards  on  to  the  vaginal  vault  and  the  surface  of  the  vaginal  walls. 

2.  The  cervix. — Carcinoma  commences  in  the  glands,  especially  at  the 
lower  part  of  the  cervix,  either  superficially  or  deep,  and  follows  the  type  of 
columnar  epithelioma.  It  may  assume  the  form  of  a  polypus,  hanging  from 
one  of  the  lips  ;  or  of  a  papillary  growth  on  the  surface  ;  or  a  small  nodule 
deep  in  the  mucous  membrane.  Wherever  it  grows  it  tends  to  spread  in 
the  strata  outside  it  and  involve  the  periuterine  connective  tissue.  Very 
often  it  grows  downwards  as  well  as  outwards  (extending  under  the  vaginal 
mucous  membrane),  but  it  rarely  transgresses  the  internal  os. 

3.  Tlie  iofZ^.— This,  hke  the  former,  commences  in  the  glands  and  usually 
assumes  the  shape  of  nodules  deep  in  the  substance.  Sometimes,  however, 
it  is  superficial  and  spreads  rapidly  over  the  whole  interior,  making  the 
surface  rough  and  villous,  and  covering  it  with,  warty  growths  and  polypoid 
masses.  The  cavity  of  the  uterus  is  enlarged  ;  the  walls  thickened  ;  peri- 
toneal adhesions  form ;  the  glands  in  the  broad  ligament  become  involved  ; 
and  then  those  farther  away  along  the  internal  ihac  artery  ;  but  the  growth 
rarely  extends  down  to  the  cervix. 

Symptoms.^At  the  commencement  these  are  remarkably  insidious  and 
obscure. 

1.  Hcsmorrhag e—either  with  the  menstrual  flow  or  irregularly,  after 
exertion  or  coitus.    Owing  to  the  vascularity  of  the  growth  this  is  rarely 
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absent.  In  older  women,  after  menstruation  has  ceased,  the  recurrence  of 
periodic  haemorrhage  is  of  great  significance. 

2.  Pain — at  first  and  so  long  as  the  growth  is  confined  to  the  cervix  is 
generally  slight.  It  is  felt  chiefly  in  the  back  and  loins.  Later  it  becomes 
more  severe,  especially  at  night,  and  is  described  as  sharp  and  stabbing,  or 
as  burning  or  tearing.  When  the  growth  involves  the  peritoneum,  or  the 
sacral  plexus,  or  the  bladder,  or  rectum,  it  becomes  intense  and  alters  its 
character.    Towards  the  end,  fortunately,  it  very  often  diminishes. 

3.  Discharge— \?i  very  commonly  present,  watery  and  serous,  or  stained 
with  blood  at  first,  then  becoming  brownish  from  the  debris  mixed  with 
it,  and  usually  pecuharly  offensive.  After  a  time  the  health  begins  to 
fail ;  the  patient  becomes  emaciated ;  oedema  of  the  extremities  is  not  un- 
common, and  the  cachexia  becomes  evident. 

Diagnosis  must  be  made  chiefly  by  the  sense  of  touch.  Hard  nodules 
may  be  felt ;  the  mucous  membrane  has  lost  its  mobility ;  later  an 
irregular  ulcer  is  formed,  with  elevated,  hardened  borders  which  feel 
rough  and  friable  and  break  down  readily  under  the  finger-nail.  Sometimes 
the  haemorrhage  following  examination  is  profuse.  The  speculum  is  of  little 
use ;  a  certain  degree  of  lividity  can  be  made  out  in  the  early  stages  and 
later  an  irregular  ulcerated  surface.  Rectal  examination  should  never  be 
omitted. 

In  carcinoma  of  the  body  of  the  uterus  pain  is  an  early  and  marked 
symptom ;  the  cervix  is  normal  or  dilated  ;  the  uterus  enlarged  ;  hasmorrhage 
always  follows  the  introduction  of  the  sound.  Introduction  of  the  finger 
through  the  dilated  cervix  as  a  rule  confirms  the  diagnosis  at  once. 

Treatment. — When  the  disease  is  confined  to  the  vaginal  portion,  the 
cervix  may  be  removed.  When  the  canal  is  involved  the  extent  of  the 
disease  must  determine  the  necessity  for  partial  or  complete  hysterectomy. 
Cancer  involving  the  body  can  be  treated  only  by  complete  extirpation. 

Amptitation  of  the  cervix. — This  may  be  performed  in  various  ways  :  with 
the  galvano-cautery,  the  ecraseur,  or  the  knife  and  scissors. 

The  patient  is  placed  either  in  the  semiprone  or  lithotomy  position. 
The  cervix  is  exposed  by  means  of  a  Sims'  speculum,  and  drawn  down 
with  a  vulsellum  to  the  vulva.  The  wire  is  passed  over  the  handle 
and  adjusted  round  the  cervix  as  high  above  the  disease  as  possible.  Care 
must  be  taken  not  to  place  the  wire  too  high  posteriorly  for  fear  of  cutting 
into  Douglas'  pouch.  The  circuit  is  closed,  the  wire  kept  at  a  dull  red  heat, 
and  just  sufficient  traction  maintained  to  keep  the  wire  against  the  part  to  be 
severed.  The  operation  requires  several  minutes.  Haemorrhage  is  usually 
avoided,  but  it  may  occur,  and  the  possibility  of  secondary  bleeding  is  not 
to  be  lost  sight  of. 

The  ecraseur  is  more  portable  but  less  safe  ;  the  chain  is  not  so  easily 
manipulated  and  there  is  greater  danger  of  cutting  into  Douglas'  pouch.  For 
this  reason  a  curved  ecraseur  is  best. 

Supravaginal  amputation  of  the  cervix. — The  cervix  is  drawn  down  and 
a  semicircular  incision  made  in  the  anterior  reflection  of  the  vaginal  mucous 
membrane  with  a  scalpel  or  blunt-pointed  scissors.  The  bladder  is  easily 
separated  by  the  finger,  and  retracts  upwards,  carrying  the  ureters  with  it. 
The  uterovesical  pouch  of  peritoneum  must  not  be  opened.  The  cervix  is 
then  pulled  forwards  to  the  pubes,  and  a  semicircular  incision  made  through 
the  posterior  reflection  of  the  vaginal  mucous  membrane,  its  extremities 
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uniting  with  those  of  the  anterior,  so  that  the  cervix  is  entirely  free  from  the 
vagina.  Douglas'  pouch  is  liable  to  be  opened,  but  this  is  of  lit:le  con- 
sequence :  if  the  posterior  lip  must  be  divided  high  up,  it  is  better  to  cut  into 
the  pouch  and  remove  the  peritoneal  covering  with  the  portion  amputated. 
The  clearing  of  the  cervix  laterally  is  more  difficult,  on  account  of  the  firm- 
ness of  the  connective  tissue  and  the  presence  of  large  branches  of  the 
uterine  artery.  Bleeding  vessels  should  be  secured  at  once  with  pressure- 
forceps  and  then  tied.  As  soon  as  the  cervix  is  freed  all  round,  the  knife  is 
carried  through  the  anterior  wall  at  the  required  height,  obliquely  upwards 
towards  the  canal,  and  a  conical  portion  excised  from  the  interior.  The 
anterior  and  posterior  vaginal  walls  are  stitched  to  the  lips  of  the  cervix,  and 
sutures  are  also  inserted  laterally  :  they  help  to  control  the  hfemorrhage. 
The  ureters  retract  so  that  they  are  not  in  danger  of  being  caught.  By 
this  operation  a  considerable  portion  of  the  body  of  the  uterus  may  be  re- 
moved as  well  as  the  cervix .  It  is  not  free  from  danger  ;  even  with  the  best 
statistics  there  is  a  mortality  of  twelve  per  cent. 

Extirpation  of  the  entire  uterus. — This  may  be  done  either  by  abdominal 
section,  or  through  the  vagina ;  the  mortality  in  the  case  of  the  former  is  so 
high  (seventy-two  per  cent.)  that  the  latter  is  usually  performed. 

The  first  steps  are  identical  with  those  already  described  for  supravaginal 
amputation  of  the  cervix  :  tlie  later  ones  admit  of  innumerable  modifications. 
A  circular  incision  is  made  in  the  vaginal  vault,  the  bladder  separated  from 
the  cervix  as  far  as  the  uterovesical  fold  of  peritoneum,  and  a  free  opening 
made  into  Douglas'  pouch.  Two  fingers  of  the  left  hand  are  passed  in  over 
the  fundus  uteri  into  the  vesico-uterine  pouch,  and  the  peritoneum  is  divided 
anteriorly  by  cutting  down  upon  them  through  the  wound  iu  front  of  the 
cervix.    The  uterus  is  now  free  in  front  and  behind. 

The  uterus  must  now  be  forcibly  pulled  down.  If  it  can  be  brought  out- 
side and  fully  exposed,  the  broad  ligaments  may  be  secured  byhgatures,  and 
the  uterus  cut  away.  If  this  cannot  be  done  the  ligament  must  be  clamped 
on  one  side  as  close  to  the  uterus  as  possible,  and  then  the  tissues  divided  on 
the  uterine  side.  There  is  no  difficulty  then  in  transfixing  the  other  liga- 
ment, ligaturing  it  in  two  halves,  and  cutting  it  away.  The  clamp  may  either 
be  left  on  for  forty-eight  hours  or  ligatures  may  be  applied  to  this  as  well. 
If  the  ovaries  and  Fallopian  tubes  are  allowed  to  remain,  the  stumps  are 
sufficiently  long  to  Hgature  easily  ;  but  if  they  are  removed  the  ligatures  are 
liable  to  slip. 

Another  method  is  to  secure  the  broad  ligaments  in  segments,  first  on 
one  side  and  then  on  the  other,  drawing  down  the  uterus  bit  by  bit,  in  a 
zigzag  manner. 

Great  care  must  be  taken  to  avoid  injury  to  the  ureters  or  including  them 
in  the  ligatures.  These  must  be  placed  as  near  the  cervix  as  possible  ;  _  the 
ureters  are  less  than  half  an  inch  to  the  side— higher  up,  they  are  a  little 
farther  off. 

No  sutures  are  required  ;  the  parts  fall  naturally  into  apposition.  If  the 
clamps  are  used  and  left  they  serve  as  a  drain  :  if  not,  a  glass  tube  must  be 
passed  into  the  peritoneal  cavity  and  left  for  three  or  four  days.  If  the  dis- 
charge becomes  offensive  the  woimd  must  be  thoroughly  irrigated  with  an 
antiseptic  by  means  of  a  catheter.  The  tube  should  be  surrounded  wath  anti- 
septic wool  where  it  Hes  between  the  labia,  but  any  further  plugging  is 
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unnecessary.  H^morrliage  is  the  chief  risk,  either  during  or  after  the 
operation. 

Caution  must  be  exercised  in  separating  the  bladder,  as  its  walls  are  very 
thin. 

Mortality. — In  amputation  of  the  cervix  with  the  cautery  this  is  only 
7  per  cent. ;  in  the  supravaginal  operation,  the  best  results  give  12  per  cent.  ; 
but  in  complete  extirpation  it  is  as  high  as  28'6  per  cent.  This,  however, 
cannot  be  regarded  as  final.  Later  results  are  much  better,  as  might  have 
been  expected. 

The  prognosis,  so  far  as  cure  is  concerned,  is  very  unsatisfactory.  Re- 
currence either  in  the  scar  or  in  the  periuterine  tissue  invariably  occurs  within 
a  few  months. 

Cancer  of  the  body  is  so  rare  and  so  seldom  diagnosed  in  time  that 
complete  extirpation  can  hardly  ever  be  performed. 

Opebations  about  the  Vulva  and  Vagina 

Vasmilar  tumoiirs  frequently  occur  at  the  orifice  of  the  female  urethra. 
They  form  small  florid  excrescences,  sometimes  attaining  the  size  of  a  large 
pea,  and  give  rise  to  increased  frequency  and  pain  on  micturition,  with 
haemorrhage  not  unfrequently.  Sometimes  the  symptoms  bear  some  resem- 
blance to  those  of  calculus  in  the  bladder.  The  mucous  membrane  around 
and  extending  up  the  urethra  is  often  involved  in  the  vascular  growth.  The 
tumour  should  be  removed  with  a  pair  of  fine-pointed  scissors.  If  the  mucous 
membrane  is  involved,  it  must  be  thoroughly  treated  with  the  cautery.  The 
condition  is  very  liable  to  recur. 

Cysts  of  the  labium  are  generally  due  to  obstruction  of  the  duct  of 
Bartolin's  gland.  The  cyst  usually  contains  a  glairy  colourless  fluid  and  is 
very  liable  to  suppurate.  Simple  incision  is  not  sufficient ;  the  cyst  invari- 
ably refills  ;  if  possible,  it  should  be  enucleated,  and  if  this  cannot  be  done  a 
portion  of  the  wall  should  be  excised  and  the  interior  thoroughly  cauterised 
with  nitrate  of  silver. 

Fibrous  and  fatty  tumours  are  occasionally  met  with  in  the  labium,  and 
need  no  special  comment. 

Cysts  of  the  vagina  are  of  not  very  infrequent  occurrence.  They  result 
from  distension  of  mucous  follicles,  and  sometimes  attain  the  size  of  a  small 
egg.  When  small  they  cause  no  trouble  ;  when  large  they  produce  the 
symptoms  of  a  foreign  body,  and  may  excite  a  chronic  leucorrhoea.  A  portion 
of  the  cyst-wall  should  be  excised  and  the  interior  of  the  sac  freely  cauterised. 
Enucleation  should  not  be  attempted. 

Vesico-vaginal  fistulce  result  usually  from  sloughing  following  protracted 
and  difficult  labour,  or  ulceration  around  a  foreign  body  impacted  in  the 
vagina.  They  give  rise  to  great  distress,  owing  to  the  constant  escape  of  the 
urine  and  the  irritation  of  the  skin  which  it  causes.  The  fistulse  vary  much 
in  size — some  hardly  admit  a  probe.  In  severe  cases  nearly  the  whole  of  the 
anterior  wall  of  the  vagina  may  be  destroyed.  When  small,  the  opening  may 
be  detected  by  filling  the  bladder  with  milk  ;  the  point  where  it  flows  into  the 
vagina  will  then  be  readily  seen  through  a  speculum.  Vesico-vaginal  fistula 
is  most  usually  found  about  half  an  inch  in  front  of  the  cervix  uteri,  some- 
times close  to  it.  Very  occasionally  it  opens  into  the  uterus  itself — utero- 
vesical.    When  the  fistula  is  very  small,  touching  it  with  the  actual  cautery 
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may  succeed  in  closing  it,  but  the  proceeding  usually  terminates  in  failure, 
and  an  operation  has  to  be  undertaken.  The  patient  may  be  placed  either 
in  the  lithotomy  or  semiprone  position,  a  duck-bill  speculum  introduced, 
and  the  uterus  drawn  down  as  low  as  possible  with  a  tenaculum.  The  edges 
of  the  fistula  should  then  be  pared  and  brought  together  with  sutures  placed 
sufficiently  close  to  prevent  the  passage  of  urine  between  them.  The 
operation  is  often  very  tedious  and  difficult,  on  account  of  the  difficulty  in 
getting  at  the  parts.  Various  ingenious  needles  and  needle-holders  have  been 
invented  with  a  view  to  overcome  this.  The  bladder  should  be  emptied  by 
a  catheter  every  eight  hours  for  the  first  three  days,  and  the  stitches  removed 
at  the  end  of  a  week. 

Recto -vcujinal  fistula}  may  occur  from  the  same  causes  as  the  preceding. 
They  are  commonly  situated  just  within  the  entrance  of  the  vagina,  and  may 
be  treated  in  a  similar  way. 

Laceration  of  the  cervix  uteri  is  also  a  result  of  labour.  It  is  frequently 
attended  with  great  hyperplasia  and  cystic  degeneration  ;  the  lips  tend  to 
become  everted  {ectropion)  and  expose  the  inner  surface  of  the  cervical  canal ; 
this  exposed  surface  very  soon  becomes  denuded  of  epithelium,  and  is  the 
source  of  a  profuse  catarrhal  leucorrhoea  ;  the  condition  persists  indefinitely 
and  may  be  the  cause  of  many  troubles,  both  local  and  general.  '  Trache- 
lorrhaphy '  is  the  term  applied  to  the  operation  proposed  by  Emmet  for  the 
repair  of  the  laceration. 

The  patient  is  placed  in  the  lithotomy  position,  and  the  uterus  drawn 
down  as  far  as  possible  by  means  of  a  tenaculum.  The  lacerated  surfaces 
are  well  exposed,  and  a  strip  of  mucous  membrane  removed  on  either  side, 
leaving  a  broad  tract  undenuded  between  them  ;  this  tract  will  form  the 
cervical  canal  and  external  os  when  the  operation  is  completed ;  the  flaps 
are  then  approximated  and  the  sutures  applied.  The  insertion  of  the  sutures 
is  not  an  easy  matter,  owing  to  the  difficulty  of  getting  at  the  parts  and 
the  toughness  of  the  uterine  tissue.  A  short,  very  stout,  and  slightly- 
curved  needle  is  required  and  a  strong  needle-holder  ;  the  needle  should  be 
armed  with  a  silk  loop,  and  when  it  has  been  inserted  through  both  lips, 
a  silver  wire  threaded  into  the  loop  should  be  drawn  into  position  ;  three 
or  four  sutures  will  be  required  on  either  side  ;  they  are  best  secured  with 
a  coil  and  clamped  shot,  and  one  end  left  long  to  facilitate  removal.  They 
may  be  removed  on  the  seventh  day,  though  some  prefer  to  leave  them  until 
the  tenth  or  even  longer,  as  they  seem  to  cause  but  little  irritation.  The 
operation  should  not  be  undertaken  if  there  is  any  pelvic  inflammation  or 
cellulitis. 

Rupture  of  the  perineum  is  also  an  accident  of  labour.  It  may  be  '  partial ' 
only,  extending  through  the  fourchette,  or  '  complete,'  involving  the  sphincter 
ani  and  more  or  less  of  the  recto-vaginal  septum.  An  attempt  should  always 
be  made  to  repair  the  injury  at  the  time  of  the  accident,  although  it  is  not 
always  successful.  Innumerable  modifications  have  been  proposed,  and  are 
employed  by  different  operators  in  the  repair  of  the  perineum.  The  operation 
for  complete  rupture  is  as  follows  :— The  bowels  having  been  well  opened 
and  an  enema  administered  the  same  morniiig,  the  patient  is  placed  m  the 
lithotomy  position.  An  assistant  stands  on  either  side  supporting  the  patient's 
knee  under  his  arm ;  with  one  hand  he  draws  the  labia  apart,  and  the  other 
is  free  to  assist  the  operator.  Sitting  in  front  of  the  patient,  the  operator 
inserts  the  first  and  second  fingers  of  his  left  hand  into  the  anus,  and,  putting 
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the  parts  upon  the  stretch,  he  denudes  the  surface  in  the  following  manner  : — 
At  a  point  about  half  an  inch  external  to  the  septum,  the  point  of  a  scalpel 

or  pair  of  scissors  is  passed  into  the 
_  ^.  /  tissues  and  carried  along  between  the 

"  ■<rf-"^'Av  }■  -"  '"    mucous  surfaces  of  the  vagina  and  rec- 

tum, dividing  the  septum  into  an  anterior 
and  posterior  flap  ;  the  incision  is  ter- 
minated at  an  equidistant  point  upon 
the  opposite  side.  Sometimes  the  line 
of  incision  is  more  or  less  marked  out 
by  an  area  of  pale  cicatricial  tissue,  but 
this  is  not  always  so.  From  either 
extremity  of  this  transverse  incision, 
another  is  carried  forward  to  the  lesser 
labium,  and  backward  to  the  extremity 
of  the  anal  orifice.  In  this  manner  an 
H -shaped  incision  is  formed.  The  in- 
cisions must  be  freely  made,  or  the  sur- 
*  face  denuded  will  be  insufficient  to  form 

'"''■k^',.,.  a  strong  perineum,  and  the  flaps  will  re- 

^  ,  quire  further  dissecting  up.  Haemor- 

hia.         — Incision  111  I'Ulituie  of  the  \  .  ,, 

perineum.  rhage  IS  generally  considerable,  but  can 

be  kept  in  check  by  sponges  and  pres- 
sure-forceps ;  ligatures  are  not  required.  The  free  edge  of  the  anterior  flap 
is  secured  by  a  couple  of  forceps  and  held  up  by  the  assistants  on  either  side ; 


Fig.  477. — Method  of  inserting  sutures.  Pig.  478. — Sutures  in  a  case  of  ruptured 

perineum. 

the  sutures  are  then  inserted.  Some  prefer  to  bring  together  the  mucous 
membrane  of  the  anus  first,  but  no  advantage  is  gained  by  this.  Either 
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silver  wire  or  silkworm  gut  may  be  employed.  Commencing  at  the  lower 
part,  the  needle,  which  is  moderately  curved  and  mounted  on  a  strong  handle, 
is  entered  on  one  side  about  a  quarter  of  an  inch  from  the  margin,  or,  as 
represented  in  the  figure,  into  the  denuded  surface  just  within  the  margin. 
It  is  then  carried  between  the  layers  of  the  recto-vaginal  septum  and  brought 
out  in  the  middle  of  the  denuded  surface,  threaded  with  one  end  of  the  suture 
and  withdrawn.  The  needle  is  then  passed  on  the  opposite  side  in  a  similar 
manner,  the  point  being  made  to  emerge  at  the  same  hole.  It  is  threaded 
with  the  other  end  of  the  wire,  withdrawn,  and  the  suture  thus  completed. 
Three  or  four  sutures  are  passed  in  this  way  through  the  recto-vaginal 
septum  ;  one  or  two  more  are  required  in  front,  and  one  or  two  for  the  rec- 
tum. In  passing  the  rectal  and  vaginal  stitches  care  must  be  taken  to 
enter  them  just  at  the  cut  edge  of  the  mucous  membrane,  so  that  perfect 
adaptation  of  the  raw  surfaces  may  be  ensured. 

The  sutures  having  been  all  inserted,  the  wound  is  carefully  sponged,  and 
the  patient's  knees  brought  together.  The  sutures  are  then  tied  firmly,  but 
not  too  tightly,  commencing  from  the  lowest ;  the  wire  may  either  be  twisted 
or  secured  with  shot  and  coil.  The  wound  is  dressed  with  some  absorbent 
wool  and  a  T  bandage  applied.  A  morphia  suppository  should  be  administered, 
as  the  pain  after  the  operation  is  often  very  considerable. 

The  repair  of  a  partial  rupture  is  generally  unattended  with  much  diffi  - 
culty.  A  V-shaped  incision  is  made  through  the  integuments,  the  apex 
being  just  in  front  of  the  untorn  remains  of  the  perineum  and  the  branches 
extending  to  the  labium  minus  on  either  side.  The  anterior  extremities  of 
these  are  united  by  an  incision  which  crosses  the  mucous  membrane  about 
an  inch  and  a  half  from  the  apex,  and  the  enclosed  surface  is  then  denuded  ; 
or  the  V-shaped  flap  may  be  dissected  up  and  carried  forwards.  Sutures  are 
inserted  as  in  the  previous  operation. 

The  after-treatment  consists  in  keeping  the  parts  clean.  The 
catheter  is  required  every  eight  hours  for  some  days.  The  bowels  generally 
have  a  tendency  to  act  of  themselves  about  the  fourth  or  fifth  day.  This 
may  be  encouraged  by  a  mild  aperient  followed  by  an  enema.  It  adds 
greatly  to  the  discomfort  of  the  patient  to  keep  them  confined  by  means  of 
opium,  and  is  quite  unnecessary.  The  stitches  may  be  removed  about  the 
eighth  or  tenth  day. 
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CHAPTER  XXVI 

DISEASES  OF  THE  BREAST 

Abnokmal  Development 

Complete  absence  of  the  mammary  gland  is  very  rare ;  imperfect  evolution 
at  puberty,  the  breast  retaining  the  infantile  type,  is  not  unfrequent, 
especially  when  the  sexual  organs  are  not  developed. 

Polymastia  is  more  common.  In  most  instances,  the  supernumerary 
structures  are  quite  rudimentary,  merely  imperforate  nipples  with  a  linear 
depression  and  no  areola  ;  but  sometimes  they  are  well-formed  glands, 
functionally  active.  Usually  they  lie  in  pairs  along  the  line  of  the  internal 
mammary  artery,  and  are  lower  down  upon  the  thorax  ;  but  a  few  instances 
are  recorded  in  which  they  have  been  found  above  the  normal  level,  in  the 
median  line,  and  even  in  distant  parts  of  the  body  and  upon  the  limbs.  In 
addition  to  this,  milk-producing  tracts  of  integument,  and,  more  rarely,  small 
well-defined  glands,  are,  as  Champneys  has  pointed  out,  occasionally  developed 
in  the  axillary  region  during  the  lying-in  period. 

Hyiyertrophy. — Proportionate  overgrowth  of  all  the  parts  of  the  breast  is 
very  rare,  but  cases  of  enormous  and  rapid  enlargement,  affecting  the  connec- 
tive tissue  only,  are  not  uncommon  in  young  women  about  the  time  of  puberty, 
and  even  in  men.  It  may  affect  one  side  or  both,  and  the  size  may  be  so 
great  that  the  patient  is  scarcely  able  to  support  the  weight.  The  skin  is 
thickened  and  rather  coarser  in  texture,  and  the  areola  much  larger  than 
natural ;  but  in  other  respects  there  is  no  very  conspicuous  alteration,  and 
the  consistence  is  perfectly  uniform,  which  serves  to  distinguish  this  at 
once  from  enlargement  due  to  rapidly  growing  tumours.  Nothing  is  known 
as  regards  cause,  and  no  treatment  has  any  effect.  Excision  may  be  per- 
formed if  the  inconvenience  becomes  extreme,  but  the  operation  is  not  a 
light  one.  In  a  few  cases  the  enlargement  increases  very  seriously  during 
pregnancy  ;  in  the  majority  the  breast  either  fails  to  secrete  altogether,  or 
does  so  only  to  a  very  limited  extent. 

Affections  op  the  Nipple  and  Abeola 

Inflammation  of  the  nipple  is  of  common  occurrence  during  lactation, 
owing  to  the  constant  moisture  and  friction  to  which  the  part  is  subjected. 
The  delicate  epidermis  is  detached,  leaving  a  superficial  excoriation  ;  this 
deepens  into  a  fissure,  usually  between  the  rugfe  or  at  the  base,  and  in  bad 
cases  ends  in  serious  ulceration.  The  pain  when  the  part  is  touched,  or  an 
attempt  is  made  at  suckling,  is  simply  agonising,  and  even  when  mammary 
abscess  does  not  follow,  often  leads  to  grave  impairment  of  health  and 
strength. 

It  usually  occurs  with  the  first  child,  and  in  those  whose  nipples  are  ill- 
developed.    During  the  period  of  pregnancy  the  skin  should  be  carefully 
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hardened  by  bathing  it  night  and  morning  with  spirits  and  water,  and,  if 
there  is  any  need  for  it,  tlie  nipple  should  be  gently  drawn  out  by  suction 
through  a  properly  contrived  tube.  Afterwards  the  greatest  care  must  be  taken 
to  keep  it  as  dry  as  possible,  and  to  cleanse  it  thoroughly  every  time  the 
child  leaves  it.  If  there  is  the  least  excoriation,  a  mild  or  soothing  ointment, 
such  as  almond  oil,  may  be  applied,  and  a  shield  should  be  used.  If  it  con- 
tinues and  forms  a  fissure,  it  may  be  necessary  to  make  use  of  a  breast- 
pump,  in  order  to  save  the  patient  the  pain.  Lead  lotion  ;  glycerine  and 
tannic  acid  ;  styptic  colloid,  and  similar  remedies  may  be  used  at  first  (taking 
care  that  the  nipple  is  cleansed  before  the  child  is  put  to  it) ;  but  if  the 
ulceration  persists,  it  is  better  to  touch  the  base  with  nitrate  of  silver,  the 
pain  being  prevented  by  applying  a  solution  of  cocaine  first.  When  the 
scab  drops  off,  the  epidermis  is  sound  beneath,  though  very  thin. 

In  addition  to  this,  eczema  of  the  nipple  is  occasionally  met  with  during 
suckling,  the  locality  being  determined  in  all  probability  by  the  continual 
moisture ;  abscesses  may  occur  in  connection  Avith  the  sebaceous  glands 
of  the  areola  ;  small  sebaceous  cysts  and  pajnllomata  may  develop  ;  and, 
especially  in  wet-nurses,  typical  syphilitic  chancres  may  form,  the  infection 
being  derived  from  the  fissures  and  mucous  patches  so  commonly  found 
at  the  angles  of  the  mouths  of  infants  suffering  from  hereditary  disease. 

Paget's  Disease 

Eczema  of  the  nipple  must  be  distinguished  from  a  peculiar  disease  of 
the  skin  closely  resembling  it,  which  was  first  described  by  Paget,  and 
which  is  of  great  importance  from  the  frequency  with  which  it  ends  in 
carcinoma.  It  affects  the  nipple  and  the  areola.  The  surface  in  most  is 
raw,  intensely  red,  and  finely  granular,  like  that  of  an  acute  difi'use  eczema, 
with  a  copious  yellow  and  viscid  discharge.  In  others  it  resembles  a  more 
chronic  form,  or  it  is  like  psoriasis,  spreading  beyond  the  areola,  and  covering 
the  breast  with  scattered  blotches.  Nearly  always  there  is  itching  and  some- 
times a  sensation  of  burning.  The  base  is  always  considerably  thickened, 
and  occasionally  the  ulceration  is  so  extensive  as  to  lead  to  destruction  of 
the  nipple. 

The  chief  features  distinguishing  it  from  ordinary  eczema  are  the  well- 
defined  margin  it  presents,  and  the  evidence  of  deeper  infiltration  of  the 
papillary  layer  of  the  corium.  What  proportion  of  cases  ends  in  carcinoma 
(it  is  probably  a  large  one),  and  how  long  it  continues  before  this  breaks  out, 
are  questions  still  unsettled,  but  the  intimate  connection  of  the  two  (though 
not  their  identity),  may  be  considered  as  well  established.  The  usual  form 
is  duct-  or  villous  carcinoma,  but  the  squamous  type  may  occur. 

The  microscopic  appearances,  according  to  the  earher  observers,  merely 
presented  a  certain  degree  of  prohferation  of  the  deeper  layer  of  the  epithe- 
lium, with  small-celled  infiltration  of  the  corium  beneath,  dilatation  of  the 
ducts,  prohferation  of  the  secreting  cells  in  the  acini,  and  finally  the  invasion 
of  the  epithelium  and  the  development  of  carcinoma.  Eeccntly,  however, 
another  signification  has  been  assigned  by  Darier,  Wickham,  and  others,  to 
certain  peculiar  highly  refractile  cells  that  are  present  in  the  epidermis  and 
in  the  ducts  of  the  milk  and  sweat  glands,  and  are  usually  best  developed  at 
the  growing  margin. 

They  may  be  found  in  a  scraping  of  the  surface  mixed  with  water,  though 
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their  relation  to  the  other  cells  can  only  be  seen  in  sections.  When  small 
they  are  difficult  to  distinguish  ;  as  they  increase  in  size  a  doubly  refracting 
membrane  forms  around  them  ;  the  other  cells  are  pushed  aside  or  altered 
in  shape,  and  at  length  they  develop  into  peculiar  rounded  bodies,  much 
larger  than  the  other  cells,  and  either  containing  a  mass  of  protoplasm,  or 
else  divided  in  two,  very  much  in  the  fashion  of  a  spore-bearing  cyst.  The 
irritation  causes  the  superficial  layers  to  desquamate  ;  the  inter-papillary 
processes  grow  longer  ;  and  at  length  the  exudation  accumulates  to  such  an 
extent  that  the  line  of  separation  between  the  epithelium  and  the  corium 
disappears. 

These  cells  are  said  to  be  psorosperms  or  coccidia,  and  to  belong  to  the 
sporozoa.  Undoubtedly  they  are  characteristic  of  the  eczematous  stage,  and, 
according  to  Wickham,  they  occur  not  only  in  the  consecutive  carcinoma, 
but  in  other  forms  of  cancer  as  well.  Similar  structures  have  been  described 
in  connection  with  molluscum  contagiosum.  Cultivation  has  not  succeeded, 
but  it  is  significant  that  after  maceration  in  water  for  sixteen  days,  when 
all  else  had  disappeared,  they  still  remained  intact. 

Free  removal  is  the  only  treatment.  In  many  cases  this  means  excision 
of  the  breast,  as  the  nipple  with  the  areola  and  the  skin  around  must  be 
taken  away.  It  is  possible,  however,  if  the  view  that  the  disease  is  really 
the  product  of  these  psorosperms  receives  confirmation,  that  microscopic 
examination  of  obstinate  cases  of  eczema  may  lead  to  earlier  operation, 
while  the  disease  is  still  limited,  and  before  such  drastic  measures  are 
necessary, 

INFLAMMATION  OF  THE  BEEAST 

Inflammation  of  the  mammary  gland  may  be  acute  or  chronic.  The 
latter  (with  chronic  abscess),  will  be  dealt  with  by  itself,  as  its  pathology  is 
not  certain. 

Acute  Inflammation 

This  is  common  at  birth,  puberty,  and  during  lactation.  At  other  times 
of  life  it  may  be  caused  by  violence,  but  it  is,  comparatively  speaking,  rare, 
and  syphilis,  tubercle,  and  other  specific  diseases  seldom  attack  the  gland 
(chancre,  of  course,  is  different).  The  starting-point  is  usually  some  slight 
injury,  such  as  friction  or  a  blow.  When  it  occurs  at  bii'th  or  puberty,  it 
nearly  always  undergoes  resolution,  although  suppuration  may  occur  as  in 
other  parts.  On  the  other  hand,  when  it  breaks  out  during  lactation,  sup- 
puration is  exceedingly  common,  the  pyogenic  organisms  entering  either 
through  cracks  and  fissures  of  the  nipple,  or,  possibly,  finding  their  way  up 
the  ducts  into  the  acini  and  the  periacinous  spaces. 

1.  At  hirth. — The  breasts  of  infants  of  both  sexes  often  secrete  a  milk- 
like fluid  for  a  few  days  after  birth.  The  gland  is  slightly  swollen  on  the 
third  or  fourth  day  :  this  reaches  its  maximum  by  the  end  of  the  week,  and 
then  subsides.  The  only  treatment  necessary  is  to  protect  the  part  from  in- 
jury. If  the  skin  is  very  hot,  or  the  swelling  continues  to  increase,  a  com- 
press wetted  with  warm  lead  lotion  may  be  laid  upon  it,  but  no  attempt 
should  be  made  to  rub  the  milk  away.  If  suppuration  occurs,  it  must  be 
treated  as  an  ordinary  abscess. 

2.  At  imberty. — The  same  thing  is  occasionally  met  with  at  this  time, 
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owing  to  the  rapid  developmental  changes  that  take  place,  but  unless  there 
is  some  injury,  or  the  general  health  is  greatly  enfeebled,  suppuration  rarely 
occurs. 

3.  During  lactation. — Towards  the  end  of  pregnancy,  and  during  the  first 
few  weeks  of  lactation,  inflammation  of  the  mammary  gland  is  exceedingly 
common,  as  might  be  expected  from  the  extreme  rapidity  and  extensive 
character  of  the  changes  through  which  it  passes.  It  may  be  caused  by  any 
trivial  injury,  even  the  persistent  drawing  of  an  infant  at  a  breast  that  can- 
not secrete,  or  the  accumulation  of  the  milk  in  one  of  the  lobes.  The  whole 
gland,  or  the  affected  part,  becomes  even  more  tender  than  the  rest,  and  very 
painful.  When  touched,  it  feels  firm  and  dense,  and  if  the  area  involved  is 
large  or  near  the  surface,  the  skin  is  redder  and  warmer  than  that  of  the 
opposite  side.  In  addition,  there  is  usually  a  certain  degree  of  feverishness, 
with  thirst  and  anorexia,  but  it  is  difficult  in  most  cases  to  say  how  far  this 
arises  from  the  affection  of  the  gland.  Distinct  chills  rarely  occur  without 
suppui'ation.  The  same  thing  may  take  place  towards  the  end  of  prolonged 
lactation,  especially  in  those  women  who  are  weakened  by  having  borne 
many  children  in  rapid  succession,  and,  more  rarely,  at  other  times  when  the 
gland  is  entirely  inactive. 

The  treatment  depends  upon  the  condition  of  the  gland.  If  it  is  at  rest, 
the  inflammation  is,  as  a  rule,  merely  periglandular,  and  it  is  suflicient  to 
confine  the  arm  to  the  side  (or,  if  the  attack  is  severe,  place  the  patient  in  the 
recumbent  position),  cover  the  breast  with  compresses  moistened  with  lead 
lotion,  and  pack  it  so  as  to  exert  a  certain  amount  of  uniform  gentle  compres- 
sion. Cold  is  very  beneficial,  and  may  be  conveniently  applied  with  Leiter's 
coils,  but  many  patients  are  inclined  to  resent  it.  If,  however,  the  gland  is 
in  a  state  of  functional  activity,  this  is  not  sufficient.  The  nipple  must  be 
carefully  examined  to  see  if  there  are  any  obstructed  ducts.  Hardened  lobules 
must  be  gently  rubbed  away  with  friction  towards  the  nipple.  The  milk 
must  be  drawn  ofl'  with  a  breast-pump,  or  better  with  a  suction-tube.  The 
patient  must  be  confined  to  bed  ;  the  breast  well  supported  from  beneath 
and  at  the  side,  and  gentle  pressure  applied  around  the  gland,  except  towards 
the  axillary  border.  If  this  does  not  succeed,  lead  lotion  or  lead  with  opium 
or  belladonna,  may  be  applied;  but,  as  a  rule,  if  the  attack  is  taken  in  time, 
these  may  be  dispensed  with.  Constitutional  measures  must  be  guided  by 
the  condition  of  the  patient.  If  the  gland  is  at  rest,  or  if  the  inflammation 
commences  in  the  earlier  weeks  of  lactation,  and  the  attack  is  acute,  and  the 
bowels  confined,  saline  purgatives  are  very  beneficial.  If,  on  the  other  hand, 
the  patient  is  weak  and  exhausted,  and  has  been  already  suckhng  too  long, 
the  bowels  may  require  to  be  opened,  but  quinine  and  other  tonics  should  be 
given  instead. 

Maviviani  A  bsccss 

Suppuration  occurring  in  the  mammary  gland  at  birth  or  puberty  requires 
no  special  description  ;  it  follows  inflammation  as  a  natural  consequence  if 
the  vitality  of  the  tissues  is  much  lowered,  and  if  the  pyogenic  organisms  are 
brought  in  suflicient  numbers  by  the  blood.  That  variety,  however,  which 
breaks  out  towards  the  end  of  pregnancy  or  during  lactation,  when  the  gland 
is  in  a  state  of  full  physiological  activity,  is  very  dififerent. 

It  usually  occurs  either  with  the  first  child,  in  the  first  few  weeks  after 
parturition  (and  then  it  is  nearly  always  associated  with  cracked  or  defective 
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nipples),  or,  in  those  who  have  borne  many  children,  as  a  result  of  unduly 
prolonged  lactation.  One  or  more  of  the  lobules  become  inflamed  ;  the  pyo- 
genic organisms  gain  entrance,  sometimes  through  the  blood-stream,  much 
more  frequently  through  some  minute  excoriation  of  the  nipple  (the  lymph- 
atics of  the  breast  radiate  from  this  point  through  the  gland  to  its  base,  and 
then  for  the  most  part  run  on  the  surface  of  the  pectoral  fascia  to  the  axilla) , 
or,  pei'haps,  through  the  ducts  themselves ;  and  suppuration  follows,  diffuse 
or  limited,  according  to  the  size  of  the  area  inflamed  and  the  vitality  of  the 
tissues  involved. 

It  is  usual  to  divide  mammary  abscesses  into  three  classes,  according  to 
their  situation — superficial,  intraglandular,  and  submammary. 

(a)  Superficial  abscesses. — These  require  no  special  description ;  they  should 
be  opened  and  drained  as  soon  as  the  diagnosis  is  made,  to  prevent  the  skin 
becoming  imdermined. 

(6)  Intraglandular  ones  are  more  serious.  It  is  probable  that  they  may 
begin  either  in  the  lobes  themselves,  or  in  the  loose  cellular  tissue  around 
them  ;  but  it  is  rarely  possible  to  distinguish  one  from  the  other.  The  earlier 
symptoms,  those  due  to  the  inflammation,  have  been  described  already ; 
suppuration  may  begin  acutely,  with  a  definite  chill ;  more  frequently  the 
pain  and  swelling  merely  grow  worse  and  worse  ;  the  breast  becomes  larger 
and  larger  (the  nipple  often  being  retracted  owing  to  the  tension  on  the 
ducts)  without  its  being  possible  to  indicate  any  definite  locality  as  the  seat 
of  the  mischief,  and  the  constitutional  symptoms  more  and  more  severe. 
After  a  few  days,  when  the  tough  fibrous  tissue  that  surrounds  the  suppu- 
rating lobule  (if  it  commences  in  one)  has  given  way,  there  is  often  a  certain 
degree  of  improvement ;  the  pain  is  less  severe,  and  the  temperature  falls  a 
little  ;  then,  by  degrees,  the  skin  at  one  spot  becomes  thickened,  cedematous, 
and  tied  down,  giving  some  indication  as  to  the  direction  in  which  the  sup- 
puration is  progressing,  and  at  length  one  spot  softer  than  the  rest  can  be 
made  out  in  the  centre  of  the  swelling. 

The  sooner  the  pus  is  evacuated  the  better,  but  it  is  necessary  to  wait 
until  some  idea  can  be  gained  as  to  its  position  and  the  direction  it  is  follow- 
ing ;  exploratory  operations  in  a  breast  in  a  state  of  full  physiological  activity 
are  not  advisable.  The  incision  should  be  free,  radiating  from  the  nipple  so 
as  not  to  cut  the  ducts  across,  and  suitably  arranged  for  drainage.  As  the 
interior  of  the  abscess  is  always  irregular  in  shape,  it  should  be  thoroughly 
explored  with  the  finger ;  a  drainage-tube  introduced  into  every  pocket ;  and 
the  whole  circumference  packed  with  soft  absorbent  dressings,  so  that  the 
fluid  that  exudes  may  be  driven  towards  the  opening.  More  than  one  in- 
cision may  be  required  if  the  abscess  is  allowed  to  burrow  in  all  directions 
through  the  gland  before  it  is  opened.  Such  cases,  and  still  more  those  in 
which  the  pus  is  left  to  work  its  way  out  as  it  pleases,  often  leave  irregular 
sinuses  which  persist  for  years,  draining  the  patient's  strength,  and  ultimately 
leading  to  the  destruction  of  the  gland  as  a  secreting  organ. 

(c)  Submammary  abscesses  are  fortunately  rare.  They  may  commence 
in  the  deeper  lobes  of  the  gland  and  spread  through  the  subjacent  fascia,  or 
be  due  to  direct  infection  through  the  lymphatics.  In  many  cases  they  are 
associated  with  symptoms  of  pytemia,  and  probably  they  are  often  embolic. 
The  breast  itself  is  but  little  afi^ected  ;  it  is  thrust  out  from  the  chest-wall 
and  floats  as  on  a  water-bed.  Sometimes  they  develop  insidiously ;  more 
often  they  are  attended  with  very  severe  symptoms.    If  left,  the  skin  usually 
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gives  way  below  the  gland ;  but  frequently  large  tracts  slough,  leaving  great 
cavities  fringed  with  blue,  congested,  overhanging  flaps.  I  have  known 
an  abscess  of  this  land  extend  from  the  sternum  to  the  spine,  undermining 
the  skin  and  destroying  the  cellular  tissue  half-way  round  the  body  before 
it  broke.  Great  care  must  be  taken  in  opening  these  to  secure  efficient 
drainage,  and  to  bring  the  opposing  surfaces  into  accurate  contact,  so  that  no 
decomposing  pus  may  be  retained  in  outlying  pockets. 

Chronic  Inflammation 

Chronic  interstitial  mastitis,  affecting  one  or  more  of  the  lobules,  is  of  very 
great  importance  from  the  pain  and  anxiety  it  occasions  and  from  the  diffi- 
culty of  distinguishing  it  from  the  early  stage  of  scirrhus.  The  interacinous 
spaces  are  filled  with  a  small-celled  infiltration,  which  becomes  organised 
and  contracts  into  dense  cicatricial  tissue.  The  acini  disappear  or  become 
converted  into  retention  cysts,  filled  with  a  clear  but  often  coloured  liquid  ; 
and  by  degrees  the  lobule  becomes  changed  into  a  hardened  mass  of  very 
irregular  shape,  adherent  to  the  structures  around  (so  that  it  cannot  be 
pushed  about  like  a  fibro-adenoma)  ;  and  sometimes,  if  it  involves  one  of  the 
larger  ducts,  attended  with  retraction  of  the  nipple. 

No  cause  can  be  found  in  the  majority  of  cases.  It  is  most  common 
about  the  menopause  ;  it  is  often  associated  with  disorders  of  menstruation, 
and  at  each  period  it  usually  becomes  painful  and  tender ;  but,  on  the  other 
hand,  it  may  occur  at  any  age  and  in  those  who  are  to  all  appearance  per- 
fectly healthy.  Pain,  often  of  a  neuralgic  character  and  sometimes  very 
severe,  and  made  much  worse  by  handling,  is  usually  the  first  thing  noticed ; 
and  the  induration  is  only  found  on  examination. 

The  diagnosis,  so  long  as  the  patient  is  under  thirty  years  of  age,  is  not 
very  difficult  (although  the  possibility  of  carcinoma  must  not  be  overlooked) ; 
in  older  ones  it  rests  chiefly  upon  the  physical  signs.  The  hardness  is  not  of  that 
stony  description  characteristic  of  contracting  scirrhus  ;  the  surface  is  usually 
more  nodular  (from  the  presence  of  cysts);  it  may  vary  in  size  at  each  menstrual 
period  ;  sometimes  there  are  several  separate  lobules  in  the  same  condition, 
either  in  the  same  or  in  the  other  breast ;  and  it  may  have  been  present  too 
long.  In  many  cases,  however,  the  difficulty  is  so  great  and  the  risk  so  dis- 
proportionate that  every  endeavour  should  be  made  to  induce  the  patient  to 
submit  to  an  exploratory  incision ;  the  question  can  be  settled  by  the  micro- 
scope while  the  patient  is  still  under  the  anesthetic. 

The  treatment  of  chronic  interstitial  mastitis  is  very  unsatisfactory. 
Sometimes  it  slowly  undergoes  resolution  or  disappears  so  far  that  the  patient 
takes  no  more  notice  of  it,  but  it  is  rarely  possible  to  connect  this  with  any 
particular  remedy.  Paget  recommends  small  doses  of  iodide  of  potash  with 
liquor  potassfe,  well  diluted  ;  and  of  course  any  menstrual  irregularity  must 
receive  careful  attention.  Tonics  (especially  iron)  often  succeed  better  than 
anything  else  ;  but  the  chief  thing  is  to  protect  tlie  breast  against  every 
source  of  irritation,  and  to  withdraw  it  as  far  as  possible  from  notice,  by 
covering  it  with  a  well- shaped  belladonna  plaster. 
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Chronic  Abscess 

Thick-walled  chronic  abscesses  are  occasionally  met  with  in  the  breast 
without  any  definite  sign  of  inflammation  around  them.  They  may  com- 
mence during  lactation,  or  after  a  miscarriage,  but  they  are  also  met  with 
independently  of  any  such  cause,  after  injury.  In  some  instances  they  may 
be  of  tubercular  origin,  the  caseous  material  gradually  becoming  surrounded 
and  encapsuled.  Their  importance  is  derived  from  the  extreme  difficulty  of 
distinguishing  between  them  and  carcinoma.  Like  it,  they  are  a  distinct 
addition  to  the  substance  of  the  gland  (in  which  they  differ  from  chronic 
interstitial  mastitis)  ;  they  are  intensely  hard,  painful  when  handled,  and 
adherent  to  the  structures  around  ;  and  sometimes  they  drag  distinctly  upon 
the  skin  and  the  nipple.  It  is  true  that  a  certain  amount  of  cedema  may  be 
present  over  the  swelling,  but  this  by  itself  is  too  slight  a  sign  on  which  to 
base  so  important  a  diagnosis  ;  and  they  have  been  known  to  last  for  months 
and  even  years,  without  any  other  change  than  a  slight  increase  in  size. 

The  only  treatment  is  free  incision  and  drainage,  scraping  the  interior 
out  thoroughly  if  the  wall  is  dense  and  hard.  If  the  diagnosis  is  in  the  least 
uncertain,  a  prehminary  incision  should  always  be  made  before  attempting 
anything  further  ;  for  want  of  it  the  gland  has  before  now  been  removed 
under  the  impression  that  the  case  was  one  of  scirrhus. 

Gummata  are  met  with  in  the  breast,  but  very  seldom.  Masses  of 
caseous  material,  possibly  of  tuberculous  origin,  are  rather  more  common^ 
forming  a  considerable  proportion  of  the  so-called  galactoceles.  If  allowed 
to  break,  they  leave  chronic  ulcers  and  sinuses  fringed  with  congested  flaps 
of  skin,  similar  to  those  met  with  in  other  parts  of  the  body. 


TUMOUKS  OF  THE  BEEAST 

These  are  simple  or  malignant.  The  former  include  the  various  kinds 
of  cyst  and  the  different  forms  of  mammary  glandular  tumour  ;  the  latter, 
carcinoma  and  sarcoma.  In  addition,  melanotic  sarcoma  and  papilloma  may 
grow  from  the  nipple  and  areola  ;  squamous  carcinoma  may  extend  inwards 
from  the  skin  as  a  result  of  Paget's  disease  (usually  this  gives  rise  to  duct- 
cancer)  ;  and  naevi,  lipoma,  chondroma,  and  some  other  forms  may  occur ; 
but  they  do  not  so  much  belong  to  the  breast  as  to  the  structures  around. 

In  the  case  of  a  suspected  tumour,  the  first  proceeding  is  to  exclude 
lobular  induration.  The  patient  should  be  placed  in  a  semi-recumbent 
position  ;  the  dress  arranged  so  that  the  whole  of  the  gland  is  uncovered ; 
and  the  arm  freed  from  all  restraint.  Then,  before  the  fingers  are  allowed 
to  feel  it,  the  palm  of  the  hand  should  be  laid  flat  upon  the  suspected  spot, 
and  made  to  roll  the  lobules  gently  over  each  other.  If  there  is  a  new 
growth  it  stands  out  distinctly  as  an  addition  to  the  gland  ;  if,  on  the  other 
hand,  there  is  merely  lobular  induration,  it  can  scarcely  be  felt  unless  the 
breast  is  very  thin.  If  this  precaution  is  neglected,  and  the  hardened  tissue 
is  grasped  with  ohe  fingers  first,  whatever  its  nature,  it  feels  exactly  like  a 
tumour.  Even  this,  however,  fails  to  distinguish  simple  induration  from 
malignant  infiltration  (scn-rhus)  in  its  early  stages. 

No  examination  is  complete  without  thorough  investigation  of  the  axilla. 
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The  arm  should  be  only  moderately  abducted,  and  the  glands  along  the 
margin  of  the  pectoral  muscle  felt  for  first,  then  those  that  lie  along  the 
axillary  vein  and  at  the  apex.  Unfortunately,  even  with  the  greatest  care, 
it  is  only  possible  to  detect  them  when  they  have  attained  a  considerable  size. 

Cysts 

Cysts  of  the  breast  may  be  simple  or  filled  to  a  greater  or  less  extent  with 
new  growths  of  various  kinds — papillomatous,  adenomatous,  sarcomatous,  or 
carcinomatous.  As  the  importance  of  the  latter  class  is  derived  from  the 
solid  structures  associated  with  them,  they  will  be  dealt  with  later,  under 
their  several  headings. 

Dermoid  and  hydatid  cysts  have  been  known  to  occur,  but  they  are  very 
rare  :  by  far  the  majority  of  cysts  are  developed  in  connection  either  with 
the  fibrous  stroma  or  the  gland-tissue. 

Cysts  dcveloj^ed  from  the  fibrous  stroma  {serous  cysts)  are  usually  single 
and  more  or  less  globular  in  shape,  but  they  may  be  multiple  and  very 
irregular.  Their  walls  are  formed  of  fibrous  tissue  lined  with  epithelioid 
cells,  and  they  contain  a  clear,  albuminous  liquid.  The  mode  of  origin  is 
very  doubtful,  but  possibly,  like  the  similar  cysts  occasionally  met  with  in  the 
neck,  they  are  connected  with  the  lymphatic  interstices. 

Glandular  cysts. — Of  these  there  is  a  great  variety. 

[a)  Involution  cysts. — After  the  period  of  activity  is  past,  the  mammary 
gland  not  unfrequently  becomes  studded  with  numbers  of  small  cysts, 
developed  not  so  much  from  the  acini  (which  atrophy  and  disappear)  as 
from  the  minute  ducts.  If  there  is  a  coincident  development  of  fat,  this 
change  is  not  noticed ;  but,  in  thin  people,  and  especially  when  the  change 
is  prominently  developed  in  one  particular  lobule,  it  may  give  rise  to  great 
uneasiness,  owing  to  the  peculiar  hardness  of  the  cysts.  Their  rounded 
shape,  however,  the  free  mobility,  the  absence  of  any  adhesions,  and  the 
presence  in  nearly  every  case  of  a  similar  transformation,  either  in  other 
parts  of  the  same  breast  or  in  the  opposite  one,  are  usually  sufficient  to  make 
the  diagnosis  certain. 

[b)  Cystic  degeneration.— This  is  more  rare.  The  whole  gland,  or  the 
greater  part  of  one,  becomes  studded  with  myriads  of  minute  cysts,  deve- 
loped from  the  acini.  They  are  lined  when  small  with  low  columnar 
epithehum  ;  as  they  increase  in  diameter  the  cells  become  flatter,  until  in 
the  largest  (which  may  be  the  size  of  a  small  marble),  they  are  almost  pave- 
ment-like ;  and  they  contain  a  clear  albuminous  fluid,  which  maybe  green  or 
brown,  and  even  almost  black  in  colour,  from  the  admixture  of  hfemoglobin. 
In  some  cases  the  basement  membrane  of  the  acini  is  greatly  thickened  as 
well.  This  has  nothing  to  do  with  the  period  of  involution  :  it  occurs  at  a 
much  younger  age,  and  only  affects  one,  and  sometimes  only  part  of  one  of 
the  glands,  but  its  real  nature  is  very  obscure.  Clinically,  it  causes  a 
rapid  uneven  enlargement,  with  the  development  of  very  irregular  hardened 
nodules  ;  and  if  the  cysts  are  near  the  surface,  and  sufiiciently  large  to 
admit  of  recognition,  it  is  usually  taken  for  a  variety  of  cystic  sarcoma. 

[c)  Cysts  due  to  chronic  inflammation.— Minute  cysts  are  often  present 
in  chronic  interstitial  mastitis,  caused  by  the  constriction  of  the  ducts  :  but, 
except  for  the  way  in  which  they  add  to  the  size  of  the  lobule  and  increase 
the  irregularity  of  its  outline  and  the  hardness  of  its  texture,  they  are  of  but 
little  importance. 
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[d)  Bctention  cysts. — These  are  the  largest  of  the  simple  glandular  cysts  : 
sometimes  attaining  the  size  of  a  small  orange.  They  may  be  single  or  mul- 
tiple, and  occur  at  any  age.  Undoubtedly,  they  are  developed  from  the  ducts 
(whence  their  name,  duct-cysts),  and  not  unfrequently  some  of  their  contents 
can  be  squeezed  out  (so  that  they  are  not  all  due  to  simple  obstruction) ;  but 
nothing  is  known  as  to  the  cause  of  their  development.  Their  contents  are 
usually  clear  and  albuminous  (sometimes  coloured),  and  many  of  them  con- 
tain papillary  growths.  The  diagnosis  rests  chiefly  upon  the  even  globular 
outline,  and  the  absence  of  paui  and  of  adhesions  ;  but,  especially  when  they 
are  deeply  seated  and  in  a  large  breast,  it  is  often  impossible,  owing  to  their 
hardness,  to  distinguish  them  from  chronic  abscess  or  carcinoma  without  an 
■exploratory  puncture.  As,  however,  it  is  impossible  to  say  from  this  alone 
•whether  there  is  an  intracystic  growth  or  not,  they  should  always  be  incised, 
and,  if  they  are  really  simple,  drained  or  wiped  out  vnth  a  sponge  dipped  in 
some  strong  antiseptic,  so  as  to  ensure  their  obliteration. 

(e)  Galactoceles  or  milk-cysts  may  be  caused  by  rupture  or  distension  of 
one  of  the  ducts  during  lactation,  usually  in  one  of  the  early  months.  Some- 
times there  is  a  history  of  injury.  The  swelling  makes  its  first  appearance 
rapidly,  and  in  some  of  the  cases  has  varied  considerably  in  size,  increasing 
during  the  actual  time  of  suckling,  and  diminishing  to  some  extent  in  the 
intervals  by  condensation.  Spontaneous  cure  does  not  seem  to  occur :  the 
contents  gradually  become  more  and  more  inspissated,  but  the  tumour  does 
not  disappear.    In  some  instances,  it  has  attained  an  enormous  size. 

If  the  tumour  is  of  rapid  growth,  the  cliild  must  be  weaned  and  every 
endeavour  made  to  arrest  the  secretion  of  milk.  The  size  of  the  swelling 
should  be  reduced  by  aspiration,  and  the  increase  checked  as  far  as  possible 
by  gentle  pressure.  Afterwards  the  cavity  must  be  drained  with  great  care, 
to  avoid  suppuration.  Small  cysts,  and  those  which  show  no  tendency  to 
increase,  may  be  left  until  the  period  of  suckling  has  expired.  It  is  probable, 
however,  that  many  of  the  smaller  stationary  galactoceles  are  really  caseous 
abscesses,  the  contents  of  which  are,  more  or  less,  dried  up,  and  which  possibly 
were  originally  of  tuberculous  origin.  The  same  may  be  true  of  the  calcareous 
masses  which  have  occasionally  been  described. 

Mammary  Glandular  Tumour 

The  mammary  gland,  like  the  parotid  and  thyroid,  is  liable  to  its  own 
form  of  tumour.  The  histological  elements  that  compose  it  are  the  same  as 
those  met  with  in  other  growths ;  but  its  features  are  so  distinctive  that,  like 
parotid  glandular  tumour,  for  example,  it  requires  separate  description. 

It  originates  in  connection  with  the  lobules  of  the  breast  after  puberty, 
sometimes  one  element,  sometimes  another,  being  in  excess.  Where  it  is  com- 
posed chiefly  of  glandular  structures,  it  is  known  as  an  adenoma  ;  if  there  is 
a  fair  proportion  of  fibrous  tissue  as  well  (the  most  common  form),  as  fibro- 
adenoma. In  some  cases  the  ducts  and  acini  are  flattened  into  slits  ;  in 
others  they  are  enlarged  into  cysts  of  all  sizes  {cystic  adenoma).  Sometimes 
these  cysts  are  simple,  lined  with  one  or  more  layers  of  epithelial  cells,  and 
contain  a  clear  gelatinous  or  coloured  fluid ;  sometimes  there  are  growths  of 
various  character  (adenomatous  or  papillomatous)  inside  (loroliferous  cysts). 
In  other  varieties,  again,  the  matrix  of  the  tumour,  instead  of  retaining  the 
character  of  firm  fibrous  tissue,  resembles  that  of  a  sarcoma,  and  from  this 


MAMMAEY   GLANDULAR  TUMOUR 


1361 


further  forms  arise  :  adenosarcovia,  when  the  gland-tissue  is  not  enlarged  out 
of  proportion  to  the  rest;  cystic  sarcoma  (serocystic  sarcoma  or  Brodie's 
disease)  when  there  are  cysts  developed  from  the  acini  or  ducts  filled  with 
soft  sarcomatous  masses  sprouting  from 
their  walls.     These  tumours  may  occur 

at  any  age  after  puberty ;  there  may  be  '  \ 

only  one,  or  there  may  be  any  number 
in  one  or  both  breasts  ;  if  left  they  may  ^-  v  ^  ' ' 

grow  to  any  size,  especially  the  sa,rco- 
matous  forms  ;  and  at  length  the  skin  over 
them  may  give  way  so  that  they  develop 
into  gigantic  f ungating  masses,  causing 
the  death  of  the  patient  by  exhaustion  ; 
but  they  do  not  affect  the  surrounding 
lobules  of  the  gland  (except  by  their  pres- 
sure) or  spread  through  the  lymphatics  or  -  -  --^ 
the  blood-vessels,  and  (though  it  often  Fig.  479.— Cystic  tumour  in  bi-o.ist,  with 

happens  that  other  smaller  ones  grow  up      pedunculated  adenomatous  growtli. 

to  replace  them)  they  do  not  recur  after  free 

removal.  The  slow-growing  fibrous  forms  are  very  common  in  young  women  ; 
the  more  rapid  ones  rarely  occur  before  thirty  years  of  age ;  but  sometimes 
a  tumour  that  has  scarcely  made  any  progress  for  months  together  suddenly 
begins  to  grow,  and  then  it  may  attain  an  enormous  size.  Cysts  may  occur 
at  any  time  of  life. 

Diagnosis. — The  distinguisliing  feature  of  mammary  glandular  tumours 
is  their  mobility,  especially  while  tliey  are  small ;  they  seem  capable  of 
being  pushed  among  the  other  lobules  in  all  directions.  Those  that  grow 
rapidly,  and  are  allowed  to  attain  a  large  size,  lose  this  feature  to  a  great 
extent. 

Adenomata  and  fibroadenomata  are  particularly  hard,  and  often  nodular 
on  the  surface ;  adenosarcomata  are  softer,  growing  more  rapidly,  and  the 
skin  over  them  is  covered  with  enlarged  and  dilated  veins.  Cystic  adenoma 
;an  usually  be  recognised  by  the  rounded  outline  and  the  elastic  sensation  it 
gives  when  pressed  upon  ;  moreover,  there  is  not  uncommonly  a  history  of  a 
serous  or  blood-stained  discharge  from  the  nipple,  and  sometimes  the  tumour 
has  distinctly  varied  in  size  ;  but  it  is  impossible  to  form  any  idea  of  the 
cliaracter  and  scarcely  any  as  to  the  presence  of  intracystic  growths.  They  may 
i)o  large  or  small,  sarcomatous  or  papillary  ;  the  fluid  around  them  altogether 
conceals  their  rate  of  increase.  Pain  is  seldom  complained  of  in  the  case  of 
the  larger  growths,  although  their  weight  and  size  may  prove  a  serious  in- 
convenience ;  but  some  of  the  smaller  and  harder  ones,  especially  those  that 
occur  in  young  unmarried  women,  are  not  unfrequently  the  seat  of  intense 
neuralgia,  especially  after  handling  and  during  the  menstrual  period.  The 
skin  never  becomes  involved  or  the  nipple  retracted'  unless  the  growth  has 
nttained  a  very  large  size,  or  has  spread  among  the  other  lobules  of  the 
land. 

Treatment. — Excision  of  the  tumour  is  always  advisable.  It  is  true  that 
nany  of  the  smaller  ones  persist  for  a  very  considerable  time  without  showing 
my  change,  but  there  can  be  no  certainty  of  this,  and  not  unfrequently  after 
remaining  latent  for  years  they  suddenly  begin  to  grow  at  a  rapid  rate.  The 
jrland  itself  should  never  be  removed  unless  the  tumour  is  so  large  and  so 
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intimately  fused  with  it  that  it  is  unavoidable  ;  and  unless  it  is  actually 
adherent,  no  skin  need  be  sacrificed. 

The  plan  of  operation  depends  upon  the  size  and  situation  of  the  tumour. 
If  it  is  small  and  superficial  it  may  be  fixed  between  the  finger  and  thumb 
of  the  left  hand,  and  a  single  incision  radiating  from  the  nipple,  made  down 
to  it  and  through  its  capsule  ;  as  a  rule  it  shells  out  readily,  though  sometimes 
a  certain  amount  of  dissection  is  required.  If  it  is  deeply  placed,  or  if  there 
are  several,  it  is  better  to  adopt  the  method  advocated  by  Thomas,  of  New 
York,  and  reflect  the  breast  upwards  from  below,  the  incision  being  made  in 
the  groove  beneath  the  gland  so  that  no  scar  is  visible.  Fortunately  these 
tumours  are  for  the  most  part  so  freely  movable  in  the  breast-tissue,  that,  if 
there  are  several  of  them,  a  single  incision  will  usually  serve  for  all.  For 
the  larger  ones  no  rules  can  be  laid  down,  but,  especially  if  the  patient  is 
nearing  middle  life,  and  the  gland-tissue  is  much  involved,  it  is  often  simpler 
and  more  satisfactory  to  remove  the  whole.  Pressure  should  be  carefully 
arranged  afterwards,  so  as  to  ensure  complete  obliteration  of  the  cavity  left. 
Whether  a  drainage-tube  should  be  used  or  not  depends  upon  the  amount  of 
bruising. 

Saecoma 

All  varieties  of  sarcoma,  with  all  their  forms  of  secondary  degeneration, 
are  occasionally  met  with  in  the  breast,  but  the  only  one  at  all  common  is 
the  spindle-celled.  It  may  occur  at  any  age  after  puberty,  and  forms  a  soft, 
rounded  or  lobulated  mass,  pushing  the  gland  on  one- side  and  very  difficult 
to  distinguish,  at  first  at  least,  from  an  adenosarcoma.  If  there  are  cysts  in 
it,- due  to  softening  or  haemorrhage,  or  even  if  there  are  isolated  masses  of 
softer  round-celled  growth  in  the  middle  of  the  firmer  part,  the  diagnosis 
may  be  impossible. 

Growth  at  first  is  usually  slow  :  after  a  little  while,  however,  the  tumour 
begins  to  increase  with  great  rapidity,  and  very  soon  it  develops  into  a  gigantic 
mass,  which,  if  left  to  itself,  ulcerates  through  the  skin  and  forms  a  huge 
fungating  excrescence  that  bleeds  with  the  slightest  touch.  The  only  treat- 
ment is  free  excision,  not  only  of  the  tumour,  but  of  the  capsule  that  sur- 
rounds it.  Afterwards  the  most  careful  watch  must  be  kept.  Infection  of 
the  glands  or  of  distant  organs  is  rare,  but  local  recurrence  is  exceedingly 
common,  and  each  secondary  growth  increases  in  size  more  rapidly  than  the 
one  that  preceded  it.  Operations  may  have  to  be  performed  again  and  again  ; 
sometimes  at  last  the  tendency  to  recurrence  is  overcome  ;  more  frequently 
before  this  occurs  the  time  arrives  when  surgical  interference  is  no  longer 
practicable. 

Cakcinoma 

Carcinoma  of  the  breast  may  be  glandular,  columnar-celled,  or  squamous. 
Of  these  the  two  last  form  together  but  a  very  small  percentage  of  the 
whole.  The  columnar-celled  type  grows  from  the  ducts  {duct  or  villous 
cancer)  ;  it  can  only  be  diagnosed  by  the  cystic  appearance  it  presents  on 
section,  although  its  nature  may  be  suspected  if  there  is  a  blood-stained 
or  milky  discharge  from  the  nipple  ;  the  squamous  one  spreads  by  continuity 
from  the  areola  and  is  sometimes  secondary  to  Paget's  disease. 

Glandular  carcinoma  presents  many  different  forms,  according  to  the 
relative  proportion  of  the  cells  and  stroma  that  compose  it.    The  more 
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rapidly  growing  varieties  as  a  rule  occur  in  younger  patients  with  full  breasts, 
but  tliere  are  many  exceptions. 

(a)  Atrophic  scirrhus. — This  is  the  hardest  and  slowest  in  its  growth  of 
all  :  the  contraction  is  so  extreme  that  the  breast  grows  smaller  and  more 
withered  the  longer  it  lasts,  and  the  skin  and  the  surrounding  structures 
become  bound  together  as  if  by  dense  cicatricial  tissue.  It  is  usually  met 
with  in  the  thin,  wasted  breasts  of  old  people,  and  it  may  last  many  years 
before  it  proves  fatal ;  when  it  is  cut  across  it  creaks  and  grates  before  the 
knife ;  the  surface  becomes  markedly  cupped,  but  there  is  little  or  no  cancer- 
juice.  Its  colour  is  greyish- white,  with  streaks  and  dots  of  yellow,  and  it 
has  no  outline,  but  shades  off  imperceptibly  into  the  liealthy  tissues  around. 

(&)  Nodular  scirrliiis. — -The  wasting  is  much  less,  so  that,  although  the 
contraction  of  the  stroma  renders  the  swelling  intensely  hard,  it  is  not  suffi- 
cient to  cause  a  diminution  in  size.  There  is  a  distinct  hard  nodule  whicli 
can  be  felt  as  an  addition  to  the  breast  gland  when  the  palm  of  the  hand  is 
laid  flat  upon  it.  The  cut  section  is  much  the  same  as  the  former,  but  it  is 
more  juicy,  and  the  fibrous  bands  that  traverse  it  are  not  so  inextricably 
welded  together. 

(c)  Infiltrating  scirrhus. — This  differs,  not  only  in  the  rapidity  of  its 
growth,  and  the  absence  of  wasting,  but  in  the  peculiar  mode  of  its  extension  ; 
it  seems  to  spread,  not  by  gradual  continuity  of  structure,  but  by  leaps  and 
bounds,  and  so  quickly  that  it  may  even  seem  to  originate  in  many  separate 
points  at  the  same  time.     Its  course, 

so  far  as  life  is  concerned,  is  proper-  : 
tionately  fatal.    There  are  two  varieties  ,  i>v 

of  it,  according  to  whether  it  involves 

the  glandular  tissue  or  the  skin.    la  J  '  j, 

the  former,  the  whole  breast  rapidly 

becomes  enlarged;  no  definite  tumour  , 

•can  be  felt ;  the  nipple  is  buried  by  the      #  ; 

increased  growth  around  it  as  much  as  l)y  .  A 

its  own  retraction  ;  and  the  whole  gland  -  :  ;  =5 

is  converted  into  a  solid  mass  of  carci- 
noma.   In  the  latter,  the  skin  is  chiefly  ,  •  . , 
involved;  it  becomes  peculiarly  hard,  ; 
thick,  dense,  and  coarse  (it  has  been  . 
■compared  to  a  pig-skin  saddle);  the  sW/y 
colour  changes  to  a  dusky  red  ;  the 

texture  is  completely  altered;  it  does  ''^ 

not  move  on  the  parts  beneath,  and  it  '-"^^ 

cannot  be  pinched  xip  into  folds.   Minor    yu^k  4ro.—  iscm-iius  with  retracted  nipple, 

degrees  of  this   are  often   seen  over  a  undergoing  colloid  transformation. 

carcinoma  as  it  approaches  the  surface,  •  i     p  n 

but  in  this  particular  form  the  disease  may  spread  all  round  one  side  of  the 
thorax  {cancer  en  cidrasse),  and  invest  it  with  an  absolutely  rigid  casing 
within  the  space  of  a  few  weeks.  '  .        ,^     o,  ^ 

The  cut  surface,  owing  to  the  softness  and  rapidity  of  growth,  often  does 
not  cup  at  all ;  but  the  cancer-juice  on  scraping  is  very  abundant.  _ 

(d)  Encephaloid.-Yevy  soft  glandular  carcinoma,  such  as  occurs  m  the 
testicle  for  example,  is  seldom  met  with  in  the  breast ;  many  of  the  cases 
formerly  described  as  such  were  in  all  probability  sarcomata  ;  but  the  softer 
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infiltrating  forms  are  sometimes  termed  enceplialoid  from  tlie  striking 
contrast  they  present  to  the  hardness  of  scirrhus.  As  a  rule  their  growth  is 
even  more  rapid  than  that  of  the  preceding  one. 

In  addition  to  these,  cystic  carcinoma  has  been  described  (the  cysts  being 
due  to  hfemorrhage  or  softening)  ;  and  occasionally  colloid  degeneratio?i  is  met 
with  ;  but  though  this  form  of  carcinoma  is  peculiar  from  the  length  of  time 
it  often  lasts,  it  is  not  a  distinct  variety. 

Etiology. — Cancer  in  the  breast  is  very  rare  before  thirty  years  of  age  ; 
then  it  becomes  more  and  more  frequent  until  nearly  fifty  ;  after  that  it 
begins  to  diminish  again  (not  only  absolutely,  but  relatively  to  the  number 
living)  ;  but  it  may  start  even  in  extreme  old  age.  Marriage,  child-bearing, 
suckling  or  not,  and  disorders  of  menstruation  have  never  been  proved  to 
have  any  relation  to  it.  It  occurs  in  all  social  conditions,  and  in  those  who 
have  enjoyed  perfect  health  as  much  as,  and  possibly  even  more  than,  in 
others.  It  may  follow  a  blow,  though  of  course  too  much  reliance  must  not 
be  placed  upon  ordinary  histories  ;  and  in  a  small  proportion  of  cases  it 
follows  on  chronic  lobular  induration,  or  develops  in  the  neighbourhood  of 
an  old  abscess.  Whether  locality  or  climatic  conditions  have  any  effect  is 
very  uncertain,  and,  probably,  owing  to  the  freedom  of  communication  at  the 
present  day,  will  never  be  proved.  Statistics  show  that  it  is  not  hereditary, 
but  as  individual  cases  of  the  most  striking  character  are  met  with  from  time 
to  time,  it  is  probable  that  this  statement  is  too  sweeping,  and  that  the 
tendency  exists,  though  it  may  not  be  marked,  and  may  require  other  circum- 
stances for  its  development.  It  is  an  old  observation  that  carcinoma  rarely 
develops  during  pregnancy  or  lactation  ;  and  it  has  been  said  that  a  tumour 
that  makes  its  appearance  during  either  of  these  periods  is  almost  certainly 
not  cancer ;  but  the  symptoms  at  its  first  commencement  are  so  exceedingly 
slight,  and  the  changes  through  which  the  gland-tissue  passes  are  so  extensive, 
that  this  is  very  difficult  to  prove. 

Symptoms. — These  naturally  present  considerable  variety,  but  essentially 
they  may  be  reduced  to  two. 

1.  The  presence  of  a  tumour. — Unfortunately  this  fails  to  distinguish 
commencing  scirrhus  from  chronic  lobular  induration,  as  in  both  there  may 
be  an  actual  diminution  in  size. 

2.  The  way  in  which  the  tumour  infiltrates  and  (like  a  crab  that  has  been 
turned  upon  its  back)  drags  towards  itself  everything  around. — The  same 
thing  is  true,  though  to  a  less  extent,  of  chronic  abscess,  and  this  renders  the 
difficulty  of  separating  one  from  the  ather  so  great. 

The  first  appearance  of  scirrhus  is  an  ill-defined,  intensely  hard  nodule  in 
the  substance  of  the  gland.  There  is  no  margin ;  it  cannot  be  separated 
from  the  lobules  around  it  or  moved  freely  in  any  direction.  Whether,  when 
the  hand  is  laid  upon  it,  it  feels  like  an  addition  to  the  gland  or  not,  depends 
upon  the  relative  amount  of  new  growth  and  contraction.  In  a  little  while 
it  becomes  more  definite.  If  it  is  near  the  skin  this  is  dimpled  over  it,  the 
vertical  septa  of  connective  tissue  and  the  deep  ends  of  the  cutaneous  glands 
being  dragged  down  first ;  the  nipple  (if  it  is  near  one  of  the  larger  ducts)  is 
treated  in  the  same  way  (often  this  can  be  best  seen  by  gently  pulling  the  growth 
to  one  side) ;  and  even  the  fascia  beneath  the  gland  is  caught  as  well.  Soon 
some  of  the  intercostal  nerves  are  involved,  and  then  it  gives  rise  to  the  most 
intense  pain,  sharp  and  stabbing,  especially  at  night  and  when  the  breast  is 
handled,  sometimes  limited  to  the  gland,  but  more  often  spreading  round  the 
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thorax,  over  the  shoulder  or  down  the  arm.  In  a  httle  while  the  tumour  grows 
more  promment,  still  retaining  its  extreme  hardness  ;  the  skin  is  hound  down 
over  a  wider  area  and  becomes  a  dusky  red  ;  the  lymphatic  glands  in  the  axilla 
are  enlarged;  the  nipple  is  perhaps  entirely  withdrawn  ;■  and  by-and-by  a 
small  fissure  makes  its  appearance  about  the  centre  of  the  swelling.  At  first 
this  is  covered  by  a  scab  of  dried  epidermis  ;  soon  this  falls  off  and  a  typical 
scirrhous  ulcer  is  left,  with  a  pale  waxy  base,  and  raised,  hardened,  and  rolled- 
in  edges. 

The  subsequent  course  is  of  the  same  character.  The  patient's  health 
begins  to  fail,  although  it  may  be  some  time  before  there  is  a  definite  ap- 
pearance of  cachexia.  The  ulcer  steadily  increases  in  size;  if  the  cancer  is 
soft  and  of  rapid  growth  it  may  fungate  and  bleed  ;  more  often  it  merely 
melts  away  on  the  surface,  giving  off  a  discharge  of  a  peculiarly  offensive 
description.  The  axillary  glands  become  matted  together ;  the  veins  and 
lymphatics  are  closed ;  a'dema  of  the  arm  sets  in  ;  the  brachial  plexus  is 
compressed,  causing  the  most  intense  neixralgia ;  then  the  supra-clavicular 
glands  are  attacked  ;  pleurisy  perhaps  follows  (the  lymphatics  from  the  inner 
half  of  the  breast  communicate  freely  through  the  intercostal  spaces  with 
those  of  the  mediastinum  and  the  pleura) ;  and  finally  secondary  deposits  make 
their  appearance  m  the  liver,  lungs,  vertebra?,  or  other  parts  of  the  body. 

The  relative  prominence  of  these  symptoms  differs  of  course  very  greatly. 
In  some  the  rapidity  of  the  growth  is  the  chief  feature :  a  soft,  elastic,  almost 
fluctuating  swelling  seems  to  take  the  place  of  the  breast  almost  at  once. 
In  others  the  skin  is  the  part  attacked,  the  extreme  form  being  that  known  as 
cancer  en  ctiirassc.  In  a  third  class  again  ulceration  begins  before  there  is 
much  growth,  and  persists,  quietly  spreading  year  after  year.  The  pain,  the 
implication  of  the  skin,  the  retraction  of  the  nipple  and  the  fixation  to  the 
pectoral  beneath  (best  seen  when  the  muscle  is  in  action)  depend  largely  upon 
the  accidental  position  of  the  growth ;  and  so,  to  some  extent,  does  the 
direction  in  which  lymphatic  infection  spreads. 

Diagnosis. — When  the  skin  is  involved,  the  nipple  retracted,  and  the 
axillary  glands  enlarged  (the  stage  at  which  the  majority  of  patients  present 
themselves  for  treatment)  the  diagnosis  is  easy,  but  too  late.  If  there  is  to 
be  any  hope  of  definitely  curing  a  patient  suffering  from  cancer  of  the  breast, 
the  diagnosis  must  be  made  before  any  one  of  these  three  is  present.^ 

Li  the  case  of  scirrhus  the  chief  difficulty  occurs  in  connection  with 
chronic  lobular  mastitis,  chronic  abscess,  fibro- adenoma,  and  dcejj-seated 
cysts.  The  softer  varieties  are  frequently  not  distinguishable  from  acleuo. 
sarcoma,  cysto-sarcoma,  or  true  sarcoma,  but  this  is  less  material,  as  in  either 
case  free  and  early  exploration  is  the  rule. 

The  following  are  the  most  important  points 

(ft)  Carcinoma  is  very  rare  before  thh-ty,  and  rare  before  thirty-five 

years  of  age  ;  the  other  affections  may  occur  at  any  time  of  life. 

(h)  i^'u  iiT/.— Unfortunately,  chronic  abscess  and  chronic  induration  are  as 
adherent  to  the  lobules  around  as  scirrhus  ;  and  in  any  case,  when  the  growth 
is  small  and  deeply  seated  in  a  full  breast,  this  is  most  difficult  to  estimate. 

(c)  Consistence.— Scin-lms  is  of  stony  hardness,  the  others  are  not  ;  but 
the  difference  is  often  inappreciable.  A  cyst  near  the  surface  is  tense  and 
elastic ;  chronic  induration  is  often  very  irregular  in  its  outline  ;  and  oedema 
is  not  unfrequently  present  over  a  chronic  abscess. 

((/)  Period  of  origin.— Ghvonic  abscess  is  said  to  occur  most  frequently 
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during  lactation  or  after  a  miscarriage.  This  is  not  the  case  with  carcinoma, 
althougli  it  is  impossible  to  deny  that  it  may  happen. 

(e)  Miiltiplicity. — If  there  are  several  nodules,  especially  if  they  are  at 
some  distance  from  each  other  (so  that  they  are  not  caused  by  latent  extension), 
or  if  there  is  a  symmetrical  induration  in  the  other  breast,  it  is  strongly 
against  carcinoma,  and  in  favour  of  chronic  mastitis. 

(/)  Shape. — This  is  of  little  service ;  but  if  the  swelling  is  tense  an  (J 
globular,  or  if  one  or  more  globular  enlargements  can  be  detected  on  it,  it  is- 
almost  certainly  cystic,  in  part  at  least. 

{g)  Tendei-ness  is  very  important.  In  chronic  induration  the  lobe  is- 
nearly  always  very  tend-er  on  pressure,  or  on  trying  to  separate  it  from  the 
rest  of  the  gland ;  carcinoma,  on  the  other  hand,  (in  the  early  stage)  is  toler- 
ably insensitive.  This  is  often  shown  by  the  way  in  which  the  nodule  is 
discovered ;  in  the  one  case  the  tenderness  attracts  the  attention  of  the 
patient,  in  the  other  it  is  the  presence  of  a  hardened  lump. 

(/i)  Pain. — The  pain  of  carcinoma,  when  it  once  begins,  is  nearly  always 
described  voluntarily  by  the  patients  as  sharp  and  stabbing.  That  of  chronie 
induration  is  often  severe  after  handling  (especially  in  women  too  young  for 
scirrhus),  but  it  is  neuralgic  in  character;  there  are  neuralgic  points  down 
the  axillary  line  on  the  side  of  the  thorax  where  the  nerves  perforate  th& 
intercostal  muscles,  and  it  varies  in  intensity  at  each  menstrual  period. 
Sometimes  the  patient  is  positive  that  the  size  of  the  suspected  lobe- 
varies  too. 

{i)  Dimpling  of  the  skin. — -The  skin  is  adherent  over  inflammatory 
swellings,  and  sometimes  over  large  rapidly  growing  tumours,  other  thani 
carcinoma,  but  the  dimpling  of  scirrhus  is  different.  At  the  first  it  is  due  to 
the  dragging  on  the  suspensory  ligaments  of  the  breast  which  pass  verti- 
cally inwards  from  the  surface  ;  later  the  ends  of  the  cutaneous  glands  are 
involved,  and  then  the  subcutaneous  tissue  and  the  sMii  itself.  This  stage 
is  of  very  great  importance,  not  so  much  for  the  diagnosis  of  the  disease,  but 
as  a  criterion  of  the  extent  to  which  it  has  spread — practically  it  may  be  taken 
that  the  lymphatics  are  involved  as  well,  whether  they  can  be  felt  or  not. 

{k)  Betraction  of  the  ^lipple  is  to  a  large  extent  a  question  of  locality  ;  if, 
that  is  to  say,  scirrhus  develops  near  its  base,  retraction  appears  very  early ; 
if,  on  the  other  hand,  it  is  far  away,  very  late.  It  is  due  to  the  dragging 
i;pon  the  larger  ducts,  and  it  may  arise  from  many  other  causes  besides 
scirrhus.  It  may,  for  example,  be  congenital  ;  or  it  may  be  the  result  of  in- 
flammation, past  or  present ;  or  it  may  be  due  to  some  other  form  of  tumour 
pushing  the  ducts  upon  one  side,  or  causing  uneven  enlargement  of  the 
gland.  Eetraction,  therefore,  is  not  distinctive,  but  when  it  occurs  in  con- 
nection with  an  indurated  lobule,  before  this  has  attained  any  size,  its 
presence  is  highly  significant. 

Finally,  if  the  diagnosis  is  in  the  least  degree  doubtful,  an  exploratory 
puncture  should  be  made  under  an  anaesthetic,  and  if  this  is  not  satisfactory, 
a  free  incision  with  full  permission  to  proceed  farther,  if  it  is  thought 
advisable. 

Prognosis.— The  duration  of  life,  in  cases  of  cancer  of  the  breast  that  are 
not  operated  upon,  is  under  three  years  on  the  average  of  a  large  number ; 
but  individual  instances  vary  very  greatly.  The  soft  and  rapidly  infiltrating 
growths,  and  especially  those  which  implicate  the  skin  to  a  large  extent,, 
may  prove  fatal  within  six  months  ;  atrophic  scirrhus,  on  the  other  hand,. 


CARCINOMA  OF  THE  BREAST 


13G7 


may  last  for  ten  and  even  twenty  years  unchanged.  Death  may  be  due  to 
exhaustion,  septicajmia  from  the  absorption  of  the  foul  discharge,  or  to 
the  occurrence  of  secondary  deposits.  Hfemorrhage  from  the  surface  of 
the  sore,  or  pleurisy  due  to  direct  extension  along  the  lymphatics,  is  not 
unfrequently  the  immediate  cause. 

Treatment. — Cancer  of  the  breast  can  only  be  cured  by  complete  excision 
at  the  very  earliest  moment ;  it  can,  it  is  true,  be  removed  by  caustics,  but 
the  process  is  slower,  more  painful,  and  absolutely  uncertain.  Whether  an 
operation  is  to  be  recommended  or  not,  depends  upon  :  (a)  the  condition  of 
the  patient  ;  {b)  the  character  of  the  breast ;  (c)  the  nature  of  the  growth  ; 
and  (d)  the  stage  it  has  reached. 

(ft)  The  patient. — In  this,  the  surgeon  must  be  guided  by  the  ordinary 
rules  for  operating.  Excision  of  the  breast  is  a  very  favourable  operation  (so 
far  as  immediate  results  are  concerned — the  older  statistics  are  quite  value- 
less), if  the  patients  are  properly  selected  ;  primary  union  is  the  rule,  but  no 
operation  should  be  undertaken  in  cases  of  renal  disease,  diabetes,  advanced 
pregnancy,  cirrhosis  of  the  liver,  or  extreme  obesity,  especially  if  associated 
with  shoi'tness  of  breath  and  a  tendency  to  bronchitis.  Age  of  itself  is 
no  bar. 

(6)  Tlie  breast. — The  larger  the  breast,  whether  due  to  the  gland  itself 
or  to  an  accumulation  of  fat  around  it,  the  more  unfavourable  the  operation 
in  every  way ;  the  wound  is  larger  (in  some  cases  the  gland  has  outlying 
lobules  under  the  margin  of  the  pectoral  muscle) ;  complete  removal  is  more 
difficult ;  the  growth  is  almost  certainly  not  of  the  nodular  or  atrophic 
variety  ;  lymphatic  enlargement  is  more  difficult  to  detect ;  and  if  there  is  a 
thick  layer  of  fat,  the  wound  does  not  heal  so  well. 

(c)  The  nat^LTc  of  the  ciroiotli.—ki  one  extreme  are  the  very  chronic 
cases,  at  the  other  the  rapidly  infiltrating  ones.  With  regard  to  the  former, 
it  is  sometimes  questionable  whether  operation  is  advisable — the  expectation 
of  life  without  its  being  done  is  so  much  better  than  in  the  other  varieties  ; 
on  the  other  hand,  there  is  the  certainty  that  ultimately  it  will  prove  fatal ; 
and  the  possibility,  with  but  slight  risk  (for  these  cases  are  very  favourable 
ones),  of  freeing  the  patient  from  a  ceaseless  source  of  anxiety  and  pam. 
With  regard  to  the  latter,  it  must  be  admitted  the  results  are  exceedingly 
bad ;  it  seems  impossible  to  operate  soon  enough,  and  the  actual  prolonga- 
tion of  hfe  is  very  short.  Whether,  when  the  absolute  importance  of  early 
operation,  even  in  suspicious  cases,  comes  to  be  more  widely  recognised,  the 
results  will  be  improved  upon,  especially  if  the  axillary  glands  are  removed 
as  well,  remains  to  be  seen. 

[d)  The  stage  the  rjroioth  has  reached.— II  complete  excision  is  performed 
before  there  is  any  dimpling  of  the  skin  or  retraction  of  the  nipple,_  prolonga- 
tion of  life  is  certain  (taking,  of  course,  into  consideration  the  risk  of  the 
operation),  and  freedom  from  recur)-ence  highly  probable,  especially  if  the 
growth  is  one  of  the  harder  kinds.  It  is  for  this  reason  that  it  is  so  iinpor- 
tant  to  advise  an  exploratory  operation  in  .every  case  of  chronic  induration 
of  the  breast,  in  a  patient  nearing  forty  years  of  age,  if  the  diagnosis  ism  the 
least  doubtful. 

If  the  skin  is  dimpled,  rehef  may  be  promised,  and  (almost  certainly) 
local  recurrence  prevented  again  under  the  same  conditions  (complete  ex- 
cision, and  one  of  the  harder  varieties) ;  but  absolute  cure  is  much  more 
questionable.    In  such  a  case  it  is  impossible  to  prove  that  the  axillary 
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glands  are  not  involved,  and  consequently  the  whole  of  the  loose  cellular 
tissue  and  the  lymphatics  that  cover  the  mammary  portion  of  the  pectoral 
muscle  and  fill  the  axilla,  must  be  systematically  dissected  out.  The  fact 
that  the  glands  cannot  be  felt  means  nothing. 

Some  advise  that  this  precaution  should  be  adopted  in  every  case  of  car- 
cinoma, and  refuse  the  term  '  complete  '  to  every  operation  in  which  it  is  not 
done.  Undoubtedly  it  increases  the  patient's  chance  of  ultimate  cure  ;  and, 
accordingly,  where  it  does  not  too  much  increase  the  immediate  risk,  it 
should  certainly  be  practised. 

In  the  later  stages,  when  the  skin  is  extensively  adherent,  and  the  glands 
are  definitely  enlarged  and  perhaps  matted  together,  it  must  depend  entirely 
upon  the  patient.  Cure  is  very  doubtful ;  relief  from  pain,  and  from  the 
prospect  of  an  intensely  offensive  and  perhaps  fungating  ulcer,  is  faii'ly  cer- 
tain (provided  the  whole  of  the  infected  skin  can  be  freely  removed),  but  no 
more,  and  often  the  shock  necessarily  attendant  upon  such  an  operation 
(even  when  primary  union  is  assured),  seems  to  make  the  disease  light  up 
elsewhere  and  grow  with  redoubled  vigour.  If  the  supra-clavicular  glands  are 
involved  ;  if  the  breast  is  adherent  to  the  chest- wall  (not  the  pectoral  muscle, 
but  the  fascia  nearer  the  sternum),  so  that  there  is  reason  to  apprehend  the 
speedy  onset  of  pleurisy  ;  if  there  is  oedema  of  the  arms,  or  if  nodules  are 
perceptible  in  the  liver  or  elsewhere,  operations  are  not  advisable  unless 
there  are  definite  local  reasons  for  it,  such  as  intense  pain  or  imminent 
haemorrhage. 

Recurrence. — Unhappily  this  is  the  rule.  The  average  time  seems  to 
be  about  a  twelvemonth.  It  may  take  place  locally,  in  the  cicatrix  or  near 
it  (sometimes  in  the  scars  left  by  the  sutures),  or  in  the  axilla.  The  ques- 
tion of  further  operation  must  be  determined  by  the  same  consideration  as  in 
the  previous  case  ;  permanent  cure  is,  it  is  true,  probably  not  to  be  hoped  for, 
but,  with  very  small  risk  and  suffering,  it  is  sometimes  possible  to  enable  a 
patient  to  live  with  a  fair  amount  of  comfort  and  without  pain,  until  visceral 
lesions  make  their  appearance. 

The  treatment  of  carcinoma  of  the  breast,  if  operation  is  declined,  is  very 
unsatisfactory.  Arsenic  in  continually  increasing  doses  has  been  recom- 
mended, but  it  has  not  been  proved  to  have  any  real  influence.  Cold  lead 
lotion  checks  the  growth  a  little  by  reducing  the  hypersemia,  but  it  must  be 
kept  up  continuously  ;  poulticing  makes  it  increase  at  a  furious  rate.  Chloride 
of  zinc  with  opium  and  starch  paste  appears  to  be  the  most  efficient  caustic, 
strips  of  lint  soaked  in  it  being  inserted  in  linear  incisions  made  through 
the  superficial  layer,  after  the  skin  has  been  destroyed  with  nitric  acid.  After 
ulceration  has  set  in,  the  surface  must  be  kept  clean  and  free  from  putrefac- 
tion by  means  of  unirritating  antiseptics.  Salicylic  acid  and  resorcin  have 
been  used  as  local  applications,  but  they  can  have  no  influence  upon  lymphatic 
extension.  Opium  is  the  only  drug  that  relieves  the  pain,  and  for  this  it  must 
be  given  in  full  and  increasing  doses.  Life  is  not  sufficiently  prolonged  for 
the  evil  effects  of  continued  opium-taking  to  deserve  consideration. 
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Inflammation  may  occur  at  infancy  and  occasionally  later  in  life,  but  it  is 
nearly  always  periglandular  and  rarely  ends  in  suppuration.  Carcinoma 
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may  occur,  but  other  forms  of  new  growth  are  very  seldom  met  with.  The 
treatment  presents  nothing  special 

Excision  of  the  Bbeast 

In  cases  of  carcinoma  it  should  be  the  rule  to  remove  the  whole  gland, 
the  nipple,  the  skin  for  a  wide  distance  over  the  tumour,  the  fascia  covering 
the  mammary  portion  of  the  pectoral  muscle,  the  lymphatics  running  up  from 
this  to  the  axilla,  and  to  clear  this  space  out  thoroughly  and  systematically. 
If  the  operation  is  performed  before  the  glands  are  enlarged,  or  while  they 
are  still  small  and  isolated,  there  is  little  diificulty  m  accomplishing  this  ;  if 
they  are  already  matted  together,  and  to  the  surrounding  structures,  the 
operation  becomes  at  once  one  of  a  very  serious  character.  Mitchell  Banks, 
Jacobson,  and  others,  recommend  that  the  pectoral  muscles  should  be  divided, 
completely  if  necessary  ;  the  axillary  vein  ligatured  above  and  below  and  cut 
away,  and  even  more  sweeping  measures  taken,  if  there  is  the  least  suspicion 
as  to  the  thoroughness  of  removal.  It  may  be  noted  that  ligature  of  the 
vein,  even  when  all  the  axillary  lymphatics  are  cleared  away  as  well,  merely 
causes  transient  oedema. 

The  patient  is  prepared  in  the  usual  manner  ;  the  axilla  shaved  and 
thoroughly  cleansed ;  the  arm  moderately  abducted  from  the  side  ;  and  the 
rest  of  the  body  and  the  opposite  side  of  the  chest  well  protected  with  macin- 
toshes. The  incision  depends  to  some  extent  upon  the  situation  of  the 
tumour  :  an  elliptical  one,  running  upwards  and  outwards  to  the  axilla,  is 
usually  recommended  ;  but,  in  many  instances,  one  shaped  like  an  italic  / 

placed  horizontally  ■       answers  better  :  it  keeps  the  line  of  the  cicatrix  well 

out  of  view  ;  it  can  be  carried  up  readily  along  the  border  of  the  pectoral  muscle 
to  the  axilla,  and,  owing  to  the  shape  of  the  breast,  it  allows  a  greater  amount 
of  skin  to  be  removed  without  sacrificing  immediate  apposition  of  the  edges 
of  the  wound. 

The  assistant  stands  on  the  opposite  side.  The  lower  incision  is  made 
first,  and  a  flap  of  skin  and  subcutaneous  tissue  reflected  from  off  the  gland 
until  its  margin  is  reached  and  the  edge  of  the  pectoral  exposed.  The  upper 
incision  is  then  made  in  the  same  way  ;  or,  if  the  gland  is  a  small  one,  the 
pectoral  fascia  with  the  structures  lying  on  it  is  stripped  up  at  once  from  the 
muscle  until  the  opposite  border  of  the  breast  is  reached.  As  soon  as  this  is 
done  the  surgeon,  holding  the  gland  in  his  left  hand,  divides  the  sldn  over  the 
upper  hemisphere,  and  with  a  few  touches  of  the  scalpel  sets  the  whole 
structure  free,  except  at  the  upper  and  outer  angle  ;  this  part  must  be  care- 
fully preserved,  as  it  contains  the  majority  of  the  lymphatics  and  acts  as  a 
guide  to  the  axilla. 

Hasmorrhage  may  occur  from  the  incisions  in  the  skhi  or  from  the 
branches  of  the  internal  mammary  artery  coming  through  the  pectoral  mus- 
cle in  a  vertical  direction.  The  bleeding  points  should  be  covered  at  once  with 
a  sponge,  and  Spencer  Wells'  forceps  applied.    Ligatures  are  seldom  needed. 

The  surface  of  the  wound  must  then  be  carefully  examined  to  see^  that 
the  whole  of  the  gland  has  been  removed,  and  that  no  subjacent  fascia  is  left 
behind  (if  the  muscle  is  involved,  the  fibres  should  now  be  taken  away) ;  and 
if  the  skin  will  come  together  with  the  arm  in  a  position  of  abduction,  the 
sternal  end  of  the  wound  may  be  washed  out  with  a  hot  solution  of  corrosive 
sublimate  and  united  as  soon  as  the  hii-morrhage  has  been  stopped.    If  this 
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is  not  practicable,  it  should  be  carefully  covered  over  with  hot  sponges,  to 
avoid  the  chilling  effect  of  exposure. 

The  arm  is  then  completely  abducted  ;  the  incision  carried  along  the 
lower  border  of  the  pectoralis  major  nearly  up  to  the  biceps,  the  fascia 
divided,  and  the  contents  of  the  axilla  dissected  out,  beginning  at  the  pector- 
alis major,  removing  the  fascia  for  some  little  distance  between  it  and  the 
pectoralis  minor,  and  then  working  under  this  until  the  apex  is  reached.  If 
there  is  the  least  difficulty,  there  should  be  no  hesitation  in  dividing  these 
muscles  at  their  insertion  as  far  as  may  be  required.  The  intercosto-humeral 
nerves  are  divided  and  some  branches  of  the  long  thoracic  and  other  arteries 
cut,  but  there  is  very  little  haemorrhage.  If,  when  approaching  the  axillary 
vein,  or,  what  is  nearly  as  important,  the  end  of  the  subscapular,  it  is  found 
the  glands  are  extensively  adherent,  it  is  better  to  pass  ligatures  beneath  the 
vessels  and  give  them  to  an  assistant  to  hold  without  tying  them.  In  this 
way  haemorrhage  and  the  risk  of  air  entering  in  can  be  easily  avoided.  Where 
structures  require  dividing  high  up,  pressure-forceps  should  always  be- 
applied  first. 

The  axillary  wound  is  then  thoroughly  sponged  out  with  hot  lotion  in  the 
same  way ;  all  hemorrhage  stopped ;  a  final  examination  made  to  see  that 
the  axillary  boundaries  are  really  clear,  and  the  arm  brought  down  to  the 
side  to  allow  the  edges  to  be  approximated. 

Owing  to  the  irregularity  of  its  shape,  a  thick  and  wide  drainage-tube  is 
always  required  for  the  axilla.  The  sternal  end  of  the  incision,  on  the  other 
hand,  unless  the  patient  is  very  stout,  may  be  left  without.  Three  or  four 
deejp  sutures  of  adjustment  may  be  required  to  take  off  tension,  but  it  is  sur- 
prising how  a  wound  that  gapes  widely  when  the  arm  is  abducted,  falls 
together  as  soon  as  it  is  placed  by  the  side.  If  there  is  not  sufficient  skin,, 
the  surface  should  be  thoroughly  cleansed  with  corrosive  sublimate,  dusted 
lightly  with  iodoform,  and  covered  with  a  piece  of  protective  cut  the  exact 
size. 

Afterwards  the  skin  of  the  arm  and  the  axilla  should  be  thoroughly  dried, 
and  the  whole  space,  behind  the  shoulder,  under  the  arm  and  along  the 
thorax,  carefully  packed  with  loose  pieces  of  some  absorbent  dressing.  The 
elbow  must  be  supported  ;  the  arm  fixed  to  the  side ;  the  hand  laid  on  the 
thorax,  and  the  whole  enclosed  in  a  linen  binder.  As  a  rule,  the  wound 
drains  better  if  the  patient  lies  upon  the  sound  side;  but  as  this  maybe 
inconvenient,  or  cause  the  injured  one  to  move  too  much  with  respiration, 
this  should  not  be  insisted  on.  The  drainage-tube,  if  there  is  any  oozing, 
must  be  cleared  the  next  day  ;  if  the  wound  is  really  dry,  it  may  be  left  till 
the  second  or  third.  The  patient  should  on  no  account  be  allowed  to  sit  up- 
right, or  move  the  arm  until  the  axillary  wound  is  practically  sound. 
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CHAPTER  XXVII 

AMPUTATIONS 

Amputation  op  the  Limbs 

Amputation  may  be  required  for  injury  or  disease  :  and  the  former  may  be- 
primary  (within  twenty-four  hours) ;  iiitermediarij  (before  suppuration)  ;  or 
secondary  (after  suppiiration).  But  this  division  is  of  doubtful  value.  It  is 
more  important  to  distinguish  those  cases  in  which  inflammation  has  not 
yet  occurred  from  those  in  which  it  has  already  broken  out  (and  the  operation 
is  performed  with  the  view  of  saving  the  patient  from  acute  septic  poisoning) ; 
and  from  those  in  which  the  tissues  have  recovered  and  are  beginning  to 
protect  themselves  by  throwing  out  a  barrier  of  granulations. 

The  chief  points  in  planning  an  amputation  are  :  (1)  to  sacrifice  as  little 
as  possible  ;  (2)  to  provide  an  ample  covering  of  skin ;  (3)  to  arrange  the 
flaps  so  that  their  weight  shall  keep  them  in  position  ;  (4)  to  make  sure 
there  is  free  exit  for  any  fluid  that  may  accumulate ;  and  (5)  to  keep  the 
scar  away  from  the  line  of  pressure. 

The  various  methods  can  be  reduced  to  three  :  [a  ]  the  circular  ;  (6)  the 
old  flap  operation,  in  which  all  the  tissues  down  to  the  bone  are  included  ; 
and  (c)  the  modified  flap  operation,  in  which  the  covering  is  formed  of  skin 
alone,  all  the  other  structures  being  divided  on  a  level  with  the  end  of  the 
bone. 

{a)  TJie  circular. — The  limb  is  divided  by  a  succession  of  circular  sweeps  : 
the  first  through  the  skin ;  the  second  (after  the  skin  has  been  retracted) 
through  the  superficial  muscles ;  the  third  through  the  deep  ones  and  the 
periosteum  ;  and  the  fourth,  when  all  the  tissues  are  drawn  back,  through 
the  bone.  It  is  practically  limited  to  the  arm  ;  it  cannot  be  used  over 
conical  parts  (as  the  skin  cannot  retract),  or  where  the  bone  would  lie  in  the 
centre  of  the  stump,  as  then  it  would  abut  upon  the  cicatrix.  If  the  limb  is 
injured  on  one  side  only,  it  may  be  very  wasteful ;  and  in  cases  of  disease  in 
wiiich  the  tissues  are  hard  and  brawny,  or  the  skin  tied  down  by  adhesions, 
it  is  impracticable.  Where  it  can  be  performed  the  covering  of  skin  is  good, 
without  much  muscle,  drainage  is  satisfactory,  and  the  scar  very  small. 

(b)  The  old  flap  operation.— This  may  be  performed  either  by  trans- 
fixion, cutting  from  within  outwards,  or  by  dissection,  separating  the  soft 
tissues  from  the  bones  in  an  upward  direction ;  and  the  flaps  may  be  antero- 
posterior, lateral,  and  equal  in  length,  or  one  may  be  much  longer  than  the 
other.  With  the  exception  of  one  special  modification  (Teale's  amputation), 
the  old  operation  is  seldom  performed  on  any  part  but  the  extremities ; 
the  flaps  are  heavy  and  thick,  containing  a  large  amount  of  muscle  ;  the 
vessels  may  easily  be  slit,  or  wounded  higher  up  than  they  are  divided ;  the- 
surface  of  the  wound  is  very  large ;  and  the  nerves  are  contained  in  the 
flaps. 
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Fig.  481. — Teale's  amputation. 


In  Teale's  amputation  (which  is  reserved  ahnost  entirely  for  the  lower 
third  of  the  lower  limb),  the  anterior  flap,  which  contains  all  the  tissues 

dissected  up  from  the  bones,  is  per- 
fectly square,  equal  in  length  and 
breadth  to  half  the  circumference  of 
the  limb  at  the  spot  at  which  the 
bones  are  to  be  divided.  The  pos- 
terior flap  is  of  the  same  breadth, 
but  only  one-fourth  the  length.  The 
bones  are  divided  at  the  line  from 
which  the  flaps  spring,  and  the  long 
flap  folded  round  the  end,  and  united 
behind  it  to  the  posterior  one,  the  cut 
surfaces  facing  each  other.  The  flaps 
are  measured  out  and  marked  down 
first,  and  the  two  lateral  incisions 
made  before  the  transverse  ones. 
The  drainage  is  admirable  and  the  stump  left  very  soon  becomes  serviceable, 
if  care  is  taken  to  keep  the  larger  vessels  and  nerves  in  the  shorter  flap  :  in 
any  other  part  of  the  body  it  is  much  too  extravagant. 

(c)  The  modified  flap  operation.— In  this  one  flap  (or  sometimes  both), 
is  formed  from  the  skin  and  subcutaneous  tissue  only  ;  the  rest  of  the 
structures  are  divided  by  a  circular  sweep  at  the  same  level  as  the  bone.  It 
is  a  method  capable  of  far  wider  application  than  any  other,  and  may  be 
modified  in  a  number  of  different  ways. 

In  Garden's  operation,  for  example  (which,  though  first  devised  for  the 
knee,  may  be  employed  in  many  other  parts),  a  rounded  or  semi-oval  flap  is 
reflected  from  the  front  of  the  limb,  and  everything  else  divided  down  to  the 

bone,  this  being  sawn  through 
slightly  above  the  plane  of  the 
muscles.  This  leaves  an  almost 
flat  stump,  covered  with  integu- 
ment ;  the  edges  of  the  wound 
are  dependent,  and  the  cicatrix 
lies  well  out  of  the  way.  In  other 
cases  (amputation  of  the  forearm, 
for  instance)  both  flaps  may  be 
formed  in  this  way,  of  equal 
length  or  not,  according  to  the 
amount  of  tissue  available ;  or 
lateral  flaps  may  be  cut  as  in  the 
leg,  or  a  kind  of  hood  dissected  up, 
as  in  Stephen  Smith's  method. 
The  position  of  the  surgeon 
in  performing  an  amputation  is  always  such  that  he  can  raise  the  flap  with 
his  left  hand,  without  crossing  with  the  right :  usually,  therefore,  he  stands 
on  the  right-hand  side  of  the  limb.  The  number  of  assistants  required 
depends  naturally  upon  the  part  to  be  removed  :  one  holds  the  limb,  and 
afterwards  supports  the  stump  in  a  convenient  position ;  another  assists 
the  surgeon  in  retracting  the  flaps,  sponging,  and  tying  vessels ;  and  a 
third  may  be  required  to  control  the  main  artery.     Where  it  is  possible 


Fig.  482.- 


-Carden's  amputation,  with  short 
posterior  flap. 
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the  patient  should  be  carefully  prepared  ;  the  bowels  opened  ;  the  urine  ex- 
amined ;  the  pulse,  respiration,  and  temperature  noted ;  and  the  limb 
thoroughly  cleansed,  and  if  necessary  shaved.  The  last  meal  should  be  a 
light  one  and  three  hours  at  least  before  the  operation.  The  ana3sthetic  of 
course  requires  a  special  assistant. 

During  the  operation  the  bed  should  be  thoroughly  warmed,  and  hot 
bottles,  pillows,  &c.,  arranged,  so  that  the  patient  may  be  placed  in  a  comfort- 
able position  at  once,  with  the  stump  slightly  raised  and  secured  against  any 
accidental  movement  or  spasmodic  contraction  of  the  muscles.  Unless  the 
patient  is  thoroughly  covered  up,  the  loss  of  heat  during  an  operation 
(especially  under  ether)  adds  seriously  to  the  shock. 


SPECIAL  AMPUTATIONS 
Amputation  at  the  Shouldek-Joint 

Spence's  operation  is  the  most  useful,  as  in  case  of  doubt  it  enables  the 
head  of  the  bone  to  be  examined  with  the  least  disturbance.  The  subclavian 
may  he  compressed  by  an  assistant ;  but  as  this  is  often  a  difficult  proceeding, 
the  vessels  may  be  caught  in  the  flap  by  the  surgeon  or  his  assistant,  or 
isolated  and  secured  before  division.  The  position  of  the  patient  is  semi- 
recumbent,  with  the  shoulder  projecting  over  the  edge  of  the  table  and  the 
arm  moderately  abducted. 

The  incision  runs  from  just  outside  the  coracoid  process  to  the  insertion 
of  the  pectoralis  major,  which  should  be  divided.  If  amputation  is  to  be  per- 
formed, it  is  then  carried  horizontally  across  the  outer  side  of  the  arm  to  the 
posterior  border  of  the  axilla,  dividing  the  deltoid.  The  inner  incision,  from 
the  same  point  to  join  the  termination  of  the  outer,  may  be  marked  out  now, 
but  it  must  not  be  deeper  than  the  skin.  The  outer  flap  is  raised  ;  the  capsule, 
the  tendons  attached  to  the  tuberosities,  and  the  long  tendon  of  the  biceps 
divided  by  cutting  on  to  the  bone  ;  the  hmb  disarticulated  and  the  soft 
structures  on  the  inner  side  cut  through,  the  artery  being  either  secured  by 
an  assistant,  or  exposed  and  ligatured  before  division.  The  axillary  and  the 
anterior  circumflex  are  the  only  vessels  necessarily  cut. 

In  cases  of  mahgnant  disease,  in  which  it  is  wished  to  retain  as  little  of 
the  soft  structures  as  possible,  skin  flaps  may  be  used  instead.  Lateral  ones 
are  marked  out :  [a]  by  an  incision  beginning  in  the  middle  of  the  axilla, 
passing  down  nearly  as  low  as  the  insertion  of  the  deltoid  on  the  outer  side  of 
the  arm,  and  then  curving  upwards  to  end  just  outside  and  below  tlie  coracoid 
process  ;  and  {b)  by  a  second  beginning  and  ending  at  the  same  points,  only 
passing  a  sufficient  distance  down  the  inner  side  of  the  arm.  Or  a  racquet- 
shaped  incision  may  be  employed,  starting  from  the  same  point  near  the 
coracoid,  and  running  first  down  the  outer  side  of  the  arm  and  then  circularly 
round  it.  In  either  case  the  skin  is  dissected  up,  the  soft  parts  divided  and  the 
vessels  secured  as  before.  In  this  method  the  posterior  circumflex  is  usually 
divided  as  well  as  the  anterior. 

Other  methods  are  by  transfixion  from  behind  forwards  (or  vice  versa, 
according  to  the  side)  forming  a  great  external  flap  of  the  deltoid  and  the  skin 
covering  it ;  and  Furneaux  Jordan's — circular  through  the  arm  below,  and 
then,  after  the  vessels  are  secured,  dissecting  out  the  upper  end  of  the  humerus. 
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Amputation  of  the  Arm 

The  circular  metbod  usually  gives  an  excellent  result :  but  skin  flaps 
with  circular  division  of  tbe  muscles,  or  one  of  tbese  in  front,  and  a  sbort 
transfixion  flap  bebind,  may  be  adopted  instead.  In  tbis  amputation,  as  in 
all  otbers  tbrougb  tbe  sbaft  of  a  bone,  tbe  periosteum  sbould  be  divided  some 
little  distance  below  tbe  bone,  so  tbat  it  may  invest  and  adhere  to  tbe  face  of 
tbe  section. 

Amputation  of  the  Foeeaem 

Skin  flaps  with  circular  division  of  tbe  muscles  sbould  be  adopted  wbere- 
ever  it  is  possible  ;  but  the  circular  operation,  Teale's  metbod,  and  transfixion 


Fig.  483. — Amputation  of  forearm  by  mixed  method. 

(for  one  flap)  may  be  employed.  Care  should  be  taken  to  supinate  the  limb 
while  tbe  bones  are  being  sawn,  to  ensure  their  being  parallel. 

Disarticulation  at  the  elbow  and  wrist  does  not  require  special  mention. 

Amputation  of  the  Thumb 

Tbis  may  be  performed  either  with  a  racquet-shaped  incision  or  with  a 
palmar  flap  formed  by  transfixion.  In  tbe  former  case  the  thumb  is  held  in 
tbe  extended  position  ;  tbe  point  of  the  knife  introduced  on  the  dorsal  surface 
of  the  base  of  the  metacarpal  bone,  and  tbe  incision  carried  down  the  bone, 
nearly  to  tbe  phalangeal  articulation  ;  then  it  winds  around  tbe  bone,  de- 
scending on  the  ulnar  side  (in  the  case  of  the  left  hand)  and  ascending  on  the 
radial  until  it  joins  the  dorsal  incision  again.  The  skin  is  then  dissected 
back,  the  carpo-metacarpal  articulation  opened,  and  tbe  soft  tissues  divided, 
taking  especial  care  of  the  radial  artery.  In  the  latter  the  thumb  is  slightly 
abducted,  and  a  flap  cut  by  transfixion  from  the  muscles  of  the  ball.  If  the 
left  band  is  in  question,  tbe  point  is  introduced  on  the  palmar  side  of  the 
carpal  joint,  carried  obliquely  over  tbe  dorsal  surface  of  the  metacarpal  bone 
to  the  ulnar  side  of  tbe  phalangeal  joint,  and  thrust  through  the  ball  of  tbe 
thumb  until  its  point  emerges  through  the  original  puncture.  In  cutting  out 
it  is  advisable  to  keep  close  to  the  bone,  but  care  must  be  taken  not  to  lock  tbe 
blade  against  the  sesamoids.  On  the  right  hand  tbe  flap  is  cut  first  and  its 
two  extremities  joined  over  the  dorsum. 

Amputations  of  the  Fingers 

It  must  be  remembered  that  in  all  these  joints  tbe  bone  that  projects  on 
tbe  dorsal  surface  is  tbe  proximal  one ;  and  tbat,  on  the  palmar  surface, 
although  tbe  fold  of  the  skin  corresponds  fairly  well  to  the  first  inter-pbalan- 
geal  joint,  this  is  not  the  case  either  with  the  one  above  or  the  one  below : 
the  circle  formed  by  tbe  skin  (when  the  fingers  are  flexed)  is  smaller  than 
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that  formed  by  the  bones,  and  consequently  the  distance  between  the  folds  is 
less  than  that  between  the  joints  ;  the  nearest  of  the  three  is  the  thickness  of 
the  metacarpal  bone  below  the  articulation  ;  the  middle  one  corresponds  to 
it ;  and  the  farthest  is  the  thickness  of  the  phalanx  above. 

(a)  Aviputatioii  at  tJte  metacarpo-phalmigcal  joint. — A  racquet-shaped 
incision  is  the  best,  commencing  on  the  neck  of  the  metacarpal,  running- 
straight  down  on  to  the  phalanx,  and  then  wind- 
ing round  the  finger  below  tlie  web.  It  should 
divide  the  extensor  tendon  at  once,  and  pass 
right  down  to  the  bones.  Afterwards  the  lateral 
ligaments  and  a  few  other  structures  require 
•division.  In  the  case  of  the  index  and  httle 
fingers,  the  incision  should  be  made  at  the  side, 
as  it  is  less  conspicuous.  Where  strength  is  re- 
quired the  head  of  the  metacarpal  should  be  left, 
but  if  it  is  wished  to  minimise  the  deformity  at 
all  cost,  it  may  be  removed  obliquely  with  bone- 
forceps. 

{h)  Interplialanrjcal  amj)  id  at  ion. —  This  is 
usually  performed  with  a  single  palmar  flap  ;  but 
single  dorsal,  lateral  ones,  or  equal  dorsal  and 
palmar,  may  be  selected  instead. 

When  a  long  palmar  flap  is  chosen,  the  finger 
is  bent  to  a  right  angle,  and  the  knife  (which 
should  be  long  and  very  narrow)  drawn  across 
the  front  of  the  joint,  so  as  to  open  it  and  divide 
the  extensor  tendon  at  one  sweep.    The  lateral 

ligaments  are  then  divided,  and  the  knife  insinuated  behind  the  distal 
phalanx,  and,  following  its  palmar  surface,  made  to  cut  a  long  square-shaped 
flap  from  the  under  portion. 

It  is  usually  recommended  not  to  amputate  through  the  proximal 
phalangeal  joint,  or  through  the  proximal  phalanx  itself;  but,  as  Jacobson 
points  out,  this  rule  should  not  be  followed  in  the  case  of  the  index  or  little 
fingers,  when  all  the  fingers  are  amputated,  or  when  the  patient  prefers 
to  have  it  left.  If  the  flexor  tendons  are  stitched  to  the  theca,  the  periosteum 
or  even  to  the  skin,  the  stump  follows  all  the  movements  of  the  other 


Pig.  484. — Outline  diagram  for 
amputation  of  the  thumb  an<l 
fingers. 


fingers. 


Amputation  at  the  Hip-joint 


The  older  operations  (anteroposterior  transfixion  flaps,  and  lateral  skin 
or  transfixion  ones)  have  given  place  to  Furneaux  .Jordan's  method :  the 
shock  is  very  much  less  ;  the  risk  of  haemorrhage  not  so  great ;  the  wound 
is  as  far  away  from  the  anus  as  it  can  be  ;  and  tlie  stump  is  sufficiently  long 
and  well  nourished  to  carry  an  artificirJ  limb,  at  any  rate  for  a  short  time. 

The  patient  is  brought  well  down  to  the  edge  of  the  table,  arid  the 
vessels  controlled  either  by  Lister's  tourniq-uet  (p.  218),  Davy's  rectal  lever 
(p.  295),  or  Jordan  Lloyd's  elastic  strap.  This  consists  of  a  piece  of  stoTit 
rubber  tubing  carried "  obliquely  from  high  up  in  the  groin,  across  the 
hip  (one  end  above,  the  other  beneath),  to  the  middle  of  the  iliac  crest, 
where  it  is  held  by  an  assistant.  Either  a  pad,  or  a  properly  shaped 
block  of  wood  grooved  on  its  upper  surface  to  prevent  the  strap  slipping  from 
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Fig.  485.  —  Funieanx 
Jordan's  method  of 
amputation  at  the 
hip- joint. 


off  it,  is  fitted  over  the  vessels  at  Poupart's  ligament.  A  circular  amputa- 
tion is  then  performed  through  the  lower  third  of  the  thigh,  the  skin,  fascia^ 
and  muscles  being  di\dded  down  to  the  bone,  and  the  vessels  secured.  As 
soon  as  this  is  done,  the  wound  is  packed  with  sponges 
wrung  out  of  hot  corrosive  sublimate  lotion,  and  an  in- 
cision made  along  the  outer  side  of  the  limb,  from  the 
circular  wound  to  a  spot  midway  between  the  trochanter 
and  the  iliac  crest ;  the  soft  parts  (including  the  peri- 
osteum, if  it  is  thought  advisable)  are  stripped  off  the 
bone ;  the  joint  opened  by  cutting  on  to  the  neck,  and 
the  femur  disarticulated  by  the  assistant.  It  is  doubtful 
if  any  bone  is  ever  reproduced,  but  there  is  no  question 
that  the  preservation  of  the  periosteum  adds  to  the 
stability  and  nutrition  of  the  stump. 

In  the  operation  by  lateral  flaps,  the  surgeon  stands 
on  the  right-hand  side,  and  marks  out  the  incisions  suc- 
cessively, starting  from  the  tuber  ischii  behind,  running 
down  a  hand's-breadth  below  the  trochanter  (or  a  corre- 
sponding distance  on  the  inner  side  of  the  limb),  and 
ending  in  the  centre  of  the  groin,  immediately  outside  the 
femoral  vessels.  The  external  flap  should  be  dissected 
up  first ;  the  vessels  secured,  and  the  joint  opened  ;  and 
then  the  tissues  on  the  inner  side  of  the  limb,  this  part  being  finished  either 
by  dissection  or  transfixion.    Disarticulation  is  performed  last. 

In  the  anteroposterior  method,  a  flap  five  inches  long  is  formed  by  trans- 
fixion from  the  tissues  of  Scarpa's  triangle.  The  knife  enters  midway 
between  the  anterior  superior  spine  and  the  great  trochanter,  passes  across 
the  front  of  the  joint  (opening  the  capsule,  if  possible),  and  avoiding  the  ob- 
turator foramen,  emerges  close  to  the  tuberosity  of  the  ischium.  On  the 
left  limb  it  takes  the  reverse  course.  One  assistant  holds  the  limb  slightly 
flexed,  while  a  second,  as  the  knife  cuts  out  the  flap,  follows  it  with  his 
fingers  and  seizes  and  compresses  the  vessels  as  they  are  divided.  The  flap 
is  drawn  up  as  far  as  possible  ;  the  first  assistant  extends  and  rotates  the 
limb  outwards,  to  put  the  capsule  on  the  stretch  ;  the  joint  is  opened  freely, 
an  incision  made  round  the  great  trochanter,  and  the  head  of  the  bone  dis- 
located by  over-extension  and  abduction.  As  soon  as  this  is  accomplished, 
the  ligamentum  teres  is  cut,  and  while  the  assistant  raises  the  limb  and 
draws  it  away  from  the  body,  the  surgeon  places  the  knife  transversely 
in  the  wound,  behind  the  head  of  the  bone,  and  cuts  a  short  posterior  flap. 
The  vessels  on  the  front  of  the  limb  can  be  controlled  in  this  operation,  but 
unless  measures  are  taken  to  secure  the  internal  or  common  iliac,  the 
haemorrhage  from  those  behind,  and  from  the  cut  surface  of  the  muscles,  is 
very  severe. 

Amputation  through  the  Femur 

(a)  In  amputations  through  the  shaft,  the  mixed  method  (an  anterior  skin 
flap  with  a  shorter  posterior  one  by  transfixion)  answers  so  well  that  any 
other  is  seldom  needed.  Care  must  be  taken  not  to  slit  or  prick  the  artery 
as  it  is  passing  out  of  Hunter's  canal,  and  in  arranging  the  dressings  it  must 
be  remembered  that,  owing  to  the  rotation  of  the  thigh,  the  flaps  very  soon 
assume  a  lateral  position. 


/ 
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(6)  Amputation  through  the  condyles  may  be  performed  according  either 
to  Garden's  or  Stokes'  metliod.  The  section  of  the  bone  in  the  former  runs 
through  the  base  of  the  condyles,  and  the  anterior  flap  passes  across  the 
limb  midway  between  the  apex  of  the  patella  and  the  tubercle  of  the  tibia  ; 
in  the  latter,  the  bone  is  divided  above  the  condyles  (supracondyloid),  and 
the  anterior  flap  reaches  down  to  the  tubercle,  the  increased  length  being 
required  by  the  patella,  the  sawn  surface  of  which  is  removed,  so  that  it 
may  face  and  become  adherent  to  the  cancellous  tissue  of  the  femur.  They 
are  both  far  superior  to  amputation  through  the  thigh,  owing  to  their  enabling 
the  pressure  to  be  borne  (in  part  at  least)  on  the  face  of  the  stump  and  their 
preserving  the  insertion  of  the  adductor,  and,  in  Stokes',  the  extensor  muscles. 
Gritti's  amputation  is  similar  to  Stokes',  but  the  bone  is  divided  half-an-inch 
lower,  and  the  patella  does  not  fit  so  well.  In  Garden's  operation  there  is 
no  posterior  flap  at  all ;  in  Stokes'  it  is  nearly  as  long  as  the  anterior,  and  is 
cut  either  by  dissection  or  transfixion,  according  to  the  bulk  of  the  limb. 


Amputation  through  the  Knee-joint 

Stephen  Smith's  is  the  most  satisfactory,  as  anteroposterior  flaps  require 
to  be  of  such  length  (both  on  account  of  the  depth  of  the  femur  and  the 
tendency  of  the  posterior  one  to  retract)  that  there  is  always  danger  of 
sloughing.  The  stump  (which  includes  the  patella)  is  of  excellent  shape, 
and  well  calculated  to  bear  weight. 

The  incision  commences  one  inch  below  the  tubercle  of  the  tibia,  runs 
curving  downwards  (with  a  wider  sweep  on  the  inner  side  than  the  outer, 


Fig.  486.— Stephen  Smith's  method  of  Fig.  487.— Posterior  aspect  of  stump 

amputating.  after  Stephen  Smith's  amputation 

at  knee-joint,  showing  cicatrix. 

owing  to  the  greater  depth  of  the  inner  condyle),  over  the  side  of  the  leg  to 
the  middle  line  behind,  and  then  upwards  for  about  three  inches  and  a  half 
to  the  centre  of  the  popliteal  space.  A  similar  flap  is  shaped  from  the  other 
side;  the  skin  and  fascia  are  reflected  upwards;  the  ligamentum  patelhe 
divided ;  the  joint  opened,  and  the  soft  part  separated  by  a  circular  sweep 
round  the  limk  It  is  recommended  to  leave  the  semilunar  cartilages  attached 
to  the  femur,  as  they  prevent  retraction  co  some  extent.  This  operation 
does  not  enable  the  suprapatellar  pouch  to  be  dealt  with  in  any  way,  and 
accordingly  is  better  suited  to  cases  of  injury  than  of  disease. 

Amputation  through  the  Leg 

In  the  upper  half,  Stephen  Smith's  method,  or  that  in  which  lateral  flaps 
are  combined  with  circular  division  of  all  the  subjacent  tissues,  gives  the 
best  result ;  but,  particularly  in  cases  of  injury,  it  may  be  advisable  to  adopt 
others.    In  sawing  the  bones,  care  must  be  taken  to  divide  the  fibula  before 
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the  tibia,  and  to  remove  the  sharp  angle  left  by  the  crest  of  the  latter,  for 
fear  of  its  causing  undue  pressure. 

The  lower  half  of  the  leg  is  the  favourite  situation  for  Teale's  ampu- 
tation. 


Fig.  488. — Amputation  of  the  leg  by  the  mixed  method. 


Fig.  489.— Stnmp  after  an 
amputation  of  the  leg  by 
the  mixed  method. 


Amputations  at  the  Ankle-joint 

The  most  important  are  those  known  by  the  names  of  Syme,  Roux,  and 
Pirogoff. 

Syme's. — The  whole  of  the  foot  is  removed  with  the  malleoli,  and  the 
stump  covered  with  a  flap  formed  from  the  heel.  The  incisions  are  :  (1)  from 
the  tip  of  the  external  malleolus  across  the  front  of  the  ankle-joint  (very 
slightly  convex  downwards),  to  the  corresponding  point  (half  an  inch  below 
and  behind  the  internal  malleolus)  on  the  inner  side  ;  and  (2)  between  the 
same  points  across  the  sole  of  the  foot,  slanting  slightly  backwards  on  to  the 
point  of  the  heel.   On  the  left  foot  the  incisions  are  begun  on  the  inner  side. 

The  ankle  is  supported  on  the  edge  of  a  firm  cushion  at  a  suitable  height 
and  the  fore  part  of  the  foot  held  by  the  operator's  left  hand  in  a  position  of 
extreme  dorsal  flexion.  The  plantar  incision  is  made  first,  carrying  it  right 
down  to  the  bone  (the  knife  is  short  and  stout)  ;  then,  the  grasp  being 
altered  so  as  to  place  the  foot  in  extreme  plantar  flexion,  the  dorsal  one, 
taking  care  not  to  cut  on  to  the  astragalus  (or  still  more  the  joint  in  front  of 
it),  but  to  open  the  ankle-joint  at  once.  The  foot  is  now  depressed  more  and 
more  ;  the  lateral  ligaments  divided  ;  the  upper  surface  of  the  os  calcis 
exposed,  and  then  the  tendo  Achillis.  This  is  separated  from  its  insertion 
with  the  point  of  the  knife,  taking  care  not  to  button-hole  or  score  the  flap, 
and  with  a  few  touches  the  foot  is  detached.  The  tendons  must  be  shortened 
with  scissors,  and  the  malleoli  removed  ;  but,  unless  the  lower  end  of  the  tibia 
is  diseased,  there  is  no  need  to  remove  the  cartilage.  The  arteries  divided 
are  the  dorsalis  pedis  and  the  two  plantars.  It  is  of  consequence  not  to  cut 
the  posterior  tibial  before  its  division,  as  the  nutrition  of  the  flap  depends 
mainly  upon  the  calcanean  branches. 

Boux's. — In  this  the  flap  is  taken  from  the  inner  side.  The  incision 
forms  an  irregular  oval,  commencing  at  the  apex  of  the  external  malleolus, 
running  across  the  front  of  the  ankle  as  far  as  the  scaphoid  on  the  inner 
side,  then  sweeping  round  to  gam  the  middle  line  of  the  sole,  passing  up  the 
posterior  border  of  the  tendo  Achillis,  and  ending  where  it  began. 

Pirogoff' s. — The  posterior  portion  of  the  os  calcis  is  sawn  off  and  brought 
face  to  face  with  the  cut  surface  of  the  tibia.    The  limb  is  longer  than  after 
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a  Syme's,  and  the  stump  wastes  less,  but  it  is  not  suited  to  cases  in  which  tlie 
bones  are  diseased. 

The  position  of  the  foot  and  the  incisions  are  ahnost  the  same  as  in  a 
Syme's,  but  the  plantar  one,  instead  of  sloping  backwards  passes  transversely 
across  the  sole  from  point  to  point,  or,  if  the  arch  of  the  foot  is  very  high,  may 
even  slant  a  little  forwards.  The  amputation  may  either  be  performed  in 
the  same  order  as  a  Syme's,  the  os  calcis  being  sawn  through  from  above 
instead  of  being  detached,  or  the  bone  may  be  divided  through  the  plantar 


Fig.  iOO. — Pirogoff's  amputation.  Fig.  491. —  Stump  after 

Heel  flap  with  os  calois.  Pirogoff's  amputation. 


incision  as  soon  as  this  is  made,  the  chief  advantage  being  that  it  is  more 
easily  held.  In  either  case  the  line  of  section  should  run  from  above  down- 
wards and  forwards  so  as  to  secure  a  large  surface  and  prevent  tension  upon 
the  tendo  Achillis.  Pirrie  advocates  sawing  the  tibia  through  in  the  same 
way  fx'om  the  dorsal  incision,  without  opening  the  joint,  a  few  tendinous  and 
ligamentous  bands  only  requiring  division  afterwards.  Apposition  of  the 
bony  surfaces  is  best  secured  by  one  or  two  chromic  gut  sutures  passed 
through  them. 

Amputations  through  the  Foot 

The  most  important  are  Chopart's,  Tripier's,  the  subastragalar  opera- 
tion, and  Hey's  or  Lisfranc's.  Formal  operations,  however,  are  seldom 
performed  ;  in  cases  of  disease  in  which  local  measures  have  failed,  it  is 
rarely  possible  to  leave  much  of  the  tarsus ;  and  after  injury  it  is  better 
simply  to  prevent  decomposition  and  wait  until  it  is  seen  how  far  the  tissues 
can  repair  the  damage  of  themselves.  Following  this  principle,  on  one 
occasion,  in  which  the  contents  of  a  gun  had  blown  a  hole  through  a  man's 
foot,  I  succeeded  so  well  that  within  six  months  the  patient  could  walk  three 
or  four  miles  and  ascend  ladders  without  inconvenience. 

ClioparVs  amjmfation  through  the  micl-tarsal  joint.— The  foot  is  sup- 
ported as  in  Syme's  operation,  and  the  anterior  part  held  in  the  left  hand  so 
that  it  may  be  placed  in  extreme  plantar  or  dorsal  flexion  as  required.  .  The 
tubercle  of  the  scaphoid  and  the  corresponding  point  on  the  opposite  side 
(midway  between  the  external  malleolus  and  the  base  of  the  fifth  metatarsal) 
are  defined,  and  the  plantar  flap  marked  out  first.  It  extends  from  behind 
the  tuberosity  of  the  fifth  metatarsal  along  the  outer  side  of  the  foot  to  the 
ball  of  the  toe,  then  obliquely  forwards  across  the  sole  (so  that  it  may  be 
longer  on  the  inner  side  than  the  outer),  and  back  aJong  the  inner  border  to 
the  scaphoid.  The  dorsal  incision  may  be  made  next,  but,  as  in  disarticulating 
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there  is  some  risk  of  wounding  the  structures  in  the  sole,  it  is  better  to  dissect 
the  plantar  flap  back  from  off  the  bones  (taking  care  to  include  the  artery) 
and  have  it  held  well  out  of  the  way.  The  two  ends  of  the  plantar  incision 
are  then  connected  over  the  dorsum  by  a  second,  slightly  convex  forwards,  the 
extensor  tendons  and  hgaments  divided,  and  disarticulation  completed. 

The  stump  left  by  this  operation  is  in  many  cases  exceedingly  good  ;  but 
sometimes  it  tilts  so  far  forwards  that  the  cicatrix  presses  against  the 
ground.  It  is  probable  (as  the  os  calcis  and  astragalus,  having  lost  the  sup- 
port of  the  anterior  pillar  of  the  arch  of  the  foot,  must  always  tilt  downwards 
in  this  way)  that  this  arises  from  the  plantar  flap  being  too  short ;  or  it 
may  result  from  unopposed   contraction  of  the  gastrocnemius.    It  can 


Fig.  492. — Stump  left  after  Fig.  493. — Tripier's  amputation  of  the  foot. 

Chopart's  amputation.  (a)  Section  through  the  skin ;  (b)  through  the  soft  parts. 


usually  be  prevented  by  dividing  the  tendo  Achillis  and  suturing  the  extensor 
tendons  in  front  into  the  periosteum  or  the  cut  ends  of  the  ligaments. 

Tripier's. — The  under  part  of  the  os  calcis  is  sawn  off  horizontally  just 
below  the  sustentaculum  tali  (having  as  far  as  possible  preserved  the  peri- 
osteum) in  order  to  leave  a  surface  at  right-angles  to  the  axis  of  the  tibia. 

The  incision  (through  the  skin  only)  begins  at  the  outer  edge  of  the  tendo 
Achillis,  on  a  level  with  the  external  malleolus,  and  runs  downwards  and 
forwards  below  that  projection  to  the  base  of  the  metatarsal  bone  of  the  fifth 
toe.  Thence  it  passes  slightly  convex  forwards,  across  the  sole,  until  it 
reaches  the  mner  side  of  the  foot,  well  in  front  of  the  projection  caused  by 
the  base  of  the  first  metatarsal ;  and  winding  upwards  over  the  inner  border, 
continues  across  the  dorsum  until  it  joins  the  first  over  the  calcaneo-cuboid 
articulation.  As  soon  as  the  skin  has  retracted,  the  soft  parts  are  divided 
down  to  the  bones ;  disarticulation  effected  at  the  mid-tarsal  joint ;  the 
periosteum  detached  from  the  under  surface  of  the  os  calcis  and  the  bone 
sawn  through,  from  behind  and  within,  forwards  and  outwards. 

The  siohastragalar  operation. — The  incision  for  this  is  nearly  the  same, 
but  it  commences  an  inch  below  the  external  malleolus  (instead  of  at  the 
tendo  Achillis)  and  does  not  run  quite  so  far  forwards  on  the  sole  of  the  foot. 
The  soft  parts  must  be  dissected  off  the  under  surface  of  the  cuboid  and  os 
calcis  ;  the  interosseous  ligament  between  the  latter  bone  and  the  astragalus 
divided  from  in  front  (space  can  be  obtained  by  depressing  the  toes)  and  then 
the  tissues  on  the  inner  side  and  the  tendo  Achillis.  The  operation  is  one 
seldom  performed  in  England,  and  opinions  as  to  its  merits  are  undecided. 
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Heifs  and  Lisfranc's. — Amputation  of  the  toes  at  the  tarso-metatarsal 
articulation  :  in  the  former  the  saw  was  used  to  a  Hmited  extent  (in  one  of 
the  original  operations  the  internal 
cuneiform  was  divided) ;  in  the  latter  the 
disarticulation  is  complete. 

The  operation  is  performed  in  the 
same  way  and  by  the  same  incision  as 
Chopart's,  with  the  exception  that  in- 
stead of  the  scaphoid  and  the  calcaneo- 
cuboid articulation  being  used  as  land- 
marks, the  bases  of  the  first  and  fifth 
metatarsals  are  taken.  A  plantar  flap 
running  across  the  heads  of  the  meta- 
tarsals and  longer  on  the  inner  side  than 
the  outer,  is  marked  out  and  dissected 
back  ;  the  posterior  ends  of  the  lateral  incisions  are  joined  by  one  across  the 
dorsum,  and  the  toes  being  depressed  as  far  as  possible,  the  dorsal  ligaments 
of  the  three  outer  and  the  inner  metatarsal  articulations  divided.  The 
articulation  of  the  second,  which  is  placed  in  a  recess  posterior  to  the  others, 
must  either  be  dealt  with  by  itself,  using  the  point  of  the  knife  lightly,  or  the 
base  of  the  bone  sawn  off. 


Fig.  494. — Stump  after  Hey's  amputation. 


Fig.  49(1. — Incision  for  removal  of  the' 
metatarsal  bone  of  the  great  toe. 


Fig.  495. — Incision  for  amputa- 
tion of  great  toe. 


Fig.  497.— Stump  after  the  removal  of 
metatarsal  bone. 


Amputation  of  the  Toes 

The  incisions  are  the  same  as  in  the  case  of  the  fingers,  but  on  no  account 
may  the  part  of  the  sole  that  receives  the  pressure  of  the  foot  be  interfered 
with.  The  tendon-sheaths  should  be  secured  by  sutures,  as  otherwise  they 
form  open  vertical  drains  (when  the  patient  is  lying  in  bed),  conducting  mto 
the  sole  of  the  foot  any  discharge  that  does  not  escape  at  once. 
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Amputation  of  the  great  toe  is  performed  by  means  of  a  racquet-shaped 
incision  :  the  head  of  the  metatarsal  should  always  be  preserved  if  possible  ; 
and  when  it  is  necessary  to  remove  this  bone  (which  may  be  done  through 
a  similar  incision  commenced  farther  back),  the  base,  with  the  insertion  of 
the  peroneus  longus,  should  be  left  intact. 

Diseases  of  Stumps 

The  tissues  in  a  stump  always  waste  to  some  extent ;  the  bones  atrophy  ; 
the  muscular  fibres  disappear ;  the  vessels  contract  and  the  temperature 
falls.  The  skin,  however,  should  retain  its  natural  texture  and  colour  ;  there 
should  be  no  tender  spot ;  the  scar  should  be  well  out  of  the  way  of  pressure' 
and  not  adherent  to  the  bone  ;  and  there  should  be  a  good  pad  of  fatty  and 
fibrous  tissue  around  the  end. 

Conical  stuvvp.—  A  stump  may  become  conical  either  from  a  deficiency 
in  the  soft  parts,  or  from  growth  of  the  bone.  The  former  usually  arises 
from  the  flaps  having  been  originally  too  short ;  from  their  having  retracted, 
owing  to  the  amount  of  muscle  contained  in  them ;  or  from  their  having 
sloughed.  The  latter  seldom  occurs  except  in  children,  and  in  them  especially 
in  the  leg.  The  treatment  consists  either  in  excising  the  end  of  the  bone, 
slitting  up  one  side  of  the  stump  to  render  it  more  accessible,  or  re-amputa- 
tion, according  to  the  condition  of  the  part. 

Necrosis. — This  may  arise  from  the  periosteum  having  been  stripped  off 
too  far,  so  that  the  end  of  the  bone  is  deprived  of  its  blood-supply  ;  or  from 
inflammation.  In  the  latter  case  the  extent  depends  upon  the  severity  of  the 
attack — there  may  be  merely  a  scale  from  the  end  of  the  bone,  or  a  long 
tubular  sequestrum. 

Aneurysm  has  been  known  to  develop,  and  one  or  two  cases  of  arterio- 
venous aneurysm  are  on  record. 

NeiLralgia  (p.  174)  may  arise  from  a  nerve  being  involved  in  the  cicatrix,, 
so  that  it  is  dragged  upon  by  the  scar-tissue,  or  from  the  end  of  one  becoming 
bulbous.  In  the  latter  case  there  appears  to  be  a  growth  of  nerve-fibres,  but 
the  bulk  of  the  mass  is  made  up  of  connective  tissue  (pp.  127  and  330). 
The  pain  when  one  of  these  is  touched  is  described  as  like  an  electric  shock, 
shooting  down  the  distribution  of  the  nerve.  The  only  treatment  is  excision, 
and  usually  it  succeeds  at  once. 

There  is,  however,  another  variety  of  neuralgia  very  much  more  serious 
in  character.  The  stump  is  red  and  glazed  ;  to  the  touch  it  is  icy-cold,  but 
the  patient  complains  of  an  intense  ceaseless  burning  ;  no  one  part  is  worse 
than  the  other,  the  whole  of  the  limb  for  some  distance  is  exquisitely  tender 
and  the  seat  of  agonising  pain.  It  is  not  known  to  what  this  is  due  :  nerve- 
section  and  nerve-stretching  have  only  a  transient  influence  on  it,  and  I  have 
known  it  return  again  and  again  in  the  stump  after  amputation  had  been 
performed  in  the  hope  of  securing  relief. 

Mtiscular  spasm  of  a  chronic  character  is  sometimes  met  with.  Usually  it 
is  due  to  reflex  irritation,  but  in  many  cases  no  cause  can  be  found.  Relief, 
when  only  a  single  muscle  is  affected,  can  be  obtained  by  tenotomy,  but  un- 
less the  source  of  irritation  is  removed  the  spasms  are  very  likely  to  recur. 

In  addition,  stumps  are  liable  to  be  attacked  by  epithelioma,  cheloid,  and 
the  other  affections  of  scars  ;  and  in  cases  of  amputation  for  disease,  if  the  line 
of  section  is  not  sufficiently  high,  recurrence  takes  place  in  the  stump. 


138H 


CHAPTEK  XXVIII 

AN^jSTHETICS 

1.  Local  Anesthesia 

FiNELY-powdered  ice  and  salt  or  ether-spray  causes  numbness  of  the  skin, 
but  the  effect  is  limited  to  the  surface ;  it  cannot  be  kept  up  without  the  risk 
of  sloughing  ;  and  the  pain  of  thawing  is  almost,  if  not  quite,  as  severe. 

Hydrochlorate  of  cocaine  sprayed  or  painted  over  a  mucous  surface  or  a 
recent  wound  will  ensure  local  anesthesia  for  a  quarter  of  an  hour  or  more ; 
but  it  is  of  no  use  on  unbroken  skin  or  where  the  tissues  are  inflamed.  The 
ordinary  strength  is  gr.  xx  or  5ss  to  the  ounce,  and  the  solution  should 
always  be  fresh  as  it  soon  decomposes.  It  may  also  be  employed  liypoder- 
mically,  a  grain  or  a  grain  and  a  half  being  injected  at  a  time  ;  but  very 
serious  symptoms — syncope,  delirium,  unconsciousness,  and  even  collapse — 
have  been  known  to  follow.  Whether  this  is  due  to  the  products  of  decompo- 
sition of  the  drug  or  to  personal  susceptibility  is  uncertain.  Capillary  oozing 
is  always  severe  when  cocaine  is  employed. 

2.  General  Anesthesia 

Nitrous  oxide  gas,  chloroform,  ether,  bichloride  of  methylene,  and  a 
mixture  of  equal  parts  of  alcohol,  ether  and  chloroform  (known  as  the  A.C.E. 
mixture)  are  the  chief  agents  used.  The  apparatus  and  the  method  vary  in 
each  case,  but  in  all  ahke  the  clothing  should  be  loosened ;  false  teeth  re- 
moved ;  and  the  patient  placed  in  a  suitable  position  (usually  recumbent,  with 
the  head  sUghtly  raised  and  turned  to  one  side).  An  anassthetic  should  not 
be  given  for  some  hours  after  a  meal  ;  if  there  is  a  feeling  of  faintness  or  the 
pulse  is  weak,  a  small  quantity  of  brandy  may  be  given  by  the  mouth  or 
injected  into  the  rectum. 

Nitrous  oxide  gas  is  especially  useful  for  short  operations  (the  anaesthesia 
lasting  about  a  minute)  and  as  a  preliminary  to  ether.  It  is  practically  free 
from  danger,  and  is  seldom  attended  with  sickness  or  hcadaclie. 

The  gas  passes  from  a  reservoir  through  a  lace-piece,  contrived  to  exclude 
air  thoroughly.  After  a  few  inspirations  the  face  becomes  dusky  and  the 
breathing  deeper  ;  then  towards  the  end  of  the  minute  the  eyes  grow  pro- 
minent, the  pupils  dilate,  the  hps  become  blue  and  the  respiration  stertorous  : 
at  this  stage  ana;sthesia  is  complete  ;  if  the  administration  is  continued  con- 
vulsive movements  begin.  The  insensibility  may  be  prolonged  without  any 
unpleasant  effect  by  giving  a  small  quantity  of  ether  with  the  gas  after  the 
first  few  breaths.  .  , 

Ether  is  always  given  through  an  inhaler.  In  Clover's  the  same  an-  is 
breathed  over  and  over  again,  and  the  amount  of  vapour  added  is  regulated 
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by  an  index.  In  Ormsby's  an  ounce  is  poured  upon  a  sponge  at  tbe  beginning, 
and  the  proportion  of  fresh  air  varied. 

The  vapour  must  be  admitted  very  gradually  at  first,  as  it  is  so  unpleasant 
that  many  patients  can  hardly  tolerate  it ;  and  if  possible  preliminary  anaes- 
thesia should  be  induced  with  gas.  As  the  amount  is  increased  the  face  becomes 
congested,  a  period  of  excitement  with  violent  struggling  (especially  in  men 
accustomed  to  drink)  follows  ;  and  then,  comparatively  suddenly,  the  muscles 
relax,  and  the  breathing  becomes  stertorous.  If  Clover's  inhaler  is  used  a 
breath  of  fresh  air  should  be  allowed  every  half-minute  until  anesthesia  is 
complete  ;  then  the  interruptions  should  be  more  and  more  frequent  until, 
when  the  administration  has  lasted  some  time,  the  inhaler  is  only  applied 
occasionally. 

As  a  general  anesthetic,  ether  is  much  safer  than  chloroform,  and  unless 
contra-indicated  should  always  be  used  in  preference.  Unfortunately  it  is 
more  unpleasant,  leaving  a  severe  headache,  and  the  smell  hangs  about  for 
days.  It  is  not  suited  to  operations  about  the  mouth,  nose,  or  eyes ;  to 
operations  upon  the  brain  or  large  vessels  ;  or  to  cases  of  bronchitis,  empyema, 
phthisis,  or  extreme  abdominabdistension.  Women  and  children  take  it  very 
well ;  drunkards  can  scarcely  be  got  under  its  influence,  unless  they  are 
partially  intoxicated  already — then  the  transition  from  one  stage  to  the  other 
is  very  easy.    Care  must  be  taken  not  to  bring  it  near  a  naked  light. 

Chloroform. — All  that  is  required  is  a  drop-bottle  and  a  fold  of  lint 
doubled.  A  few  drops  are  sprinkled  on  first,  then  a  few  more,  gradually 
increasing  the  quantity ;  and  the  lint  is  turned  over  so  that  the  moistened 
surface  may  face  the  mouth  ;  it  must  not  touch  it  or  the  skin,  for  fear  of 
causing  blisters.  The  pulse  and  respiration  (not  the  movements  of  the  chest, 
but  the  actual  influx  and  efiiux  of  air)  must  be  watched  from  the  first.  Ex- 
cept in  children,  a  period  of  excitement  nearly  always  precedes  that  of  uncon- 
sciousness ;  and  sometimes  in  men  there  is  severe  struggling,  but  unless  the 
respiratory  muscles  remain  rigidly  contracted,  there  is  no  need  to  suspend 
the  administration.  The  pulse  may  be  increased  in  frequency  during  the 
strugghng  stage,  and  the  pupil  dilated  ;  as  it  passes  oft' the  respiration  becomes 
slow  and  deep ;  the  pulse  falls  to  its  normal  rate,  and  the  pupil  contracts, 
still  retaining  its  power  of  reacting  to  hght.  Snoring,  and  the  loss  of  the 
conjimctival  reflex,  are  signs  that  the  patient  is  fully  anaesthetised,  and  that 
the  administration  may  be  suspended  for  a  breath  or  two  and  then  carried  on 
more  gradually. 

Chloroform  is  preferable  to  ether  for  all  operations  about  the  mouth  and 
nose  (Junker's  apparatus,  in  which  air  is  driven  through  the  liquid  by  means 
of  a  ball  syringe,  is  especially  suited  to  these) ;  for  operations  upon  the  brain 
and  eye  ;  in  infants  and  old  people  ;  in  cases  in  which  the  breathing  is  em- 
barrassed, and  in  midwifery.  In  all  other  conditions  ether  is  more  safe  :  it 
is  true  that  deaths  have  occurred  during  its  administration,  but  the  proportion 
is  not  nearly  so  large  as  in  the  case  of  chloroform,  and  the  patients  have  almost 
all  been  suffering  from  some  grave  internal  disorder. 

Chloroform  acts  both  upon  the  heart  and  the  respiratory  centre.  Syncope 
may  occur  with  the  first  few  breaths,  before  the  operation  ;  or  with  the  first 
incision  (it  has  been  suggested  that  in  these  cases  it  is  really  due  to  shock, 
the  patient  not  being  sufficiently  ana3sthetised).  Spasm  of  the  respiratory 
muscles  may  prove  fatal  during  the  struggling  stage.  Later,  even  after 
the  administration  is  over,  the  respiration  or  the  heart  may  stop,  the  latter 
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usually  giving  the  first  indication,  though  the  former  is  the  first  to  cease 
altogether.  For  this  reason  it  is  absolutely  essential  to  watch  both  the  pulse 
and  the  breathing  throughout. 

An  injection  of  morphia  before  the  chloroform  is  given  enables  anajsthesia 
to  be  produced  much  more  rapidly  and  without  any  struggling,  but  it  very 
greatly  increases  the  danger  of  syncope.  Ether,  on  the  other  hand,  diminishes 
the  risk,  and  in  many  cases  in  which  it  cannot  be  given  during  the  operation, 
it  is  advisable  to  anjesthetise  the  patient  with  it,  and  when  the  blood  is  well 
saturated  substitute  chlorofoi'm. 

The  A.C.E.  mixture  may  be  used  instead  of  chloroform  in  many  cases, 
but  care  must  be  taken  that  the  mixture  is  fresh  and  that  very  small 
quantities  are  given  at  a  time.  The  liquids  evaporate  with  different  degrees 
of  rapidity,  and  if  a  large  quantity  is  poured  on  to  an  inhaler  at  once,  nearly 
the  whole  of  one  may  come  off  before  the  others  are  appreciably  affected. 

Bichloride  of  methylene  is  best  given  with  Junker's  apparatus.  Its 
composition  is  somewhat  doubtful  ;  probably  it  is  only  a  mixture,  and  as  it  is 
affected  by  exposure  to  air,  it  should  always  be  freshly  opened.  With  women 
it  succeeds  fairly  well,  and  there  is  very  little  tendency  to  sickness  afterwards  ; 
but  it  is  difficult  to  secure  a  sufficient,  degree  of  antesthesia  in  any  patient 
accustomed  to  alcohol. 

Special  symptoms. — Striujgling  and  excitement  are  particularly  severe 
in  the  case  of  ether.  At  the  beginning  they  are  due  to  the  fearful  sensation 
of  choking  caused  by  the  vapour  being  too  concentrated,  and,  making  allow- 
ance for  this,  are  under  the  patient's  control.  Later  they  are  involuntary. 
Epileptiform  convulsions  may  occur,  but  the  chief  danger  is  the  sudden 
inhalation  of  an  excessive  amount  of  vapour.  A  considerable  degree  of 
excitement  is  sometimes  met  with  during  the  recovery  from  ether,  especially 
if  the  anaesthesia  has  not  been  of  long  duration. 

Vomiting  is  almost  sure  to  occur  if  the  stomach  is  full,  and  may  prove 
serious.  It  may  happen  at  the  beginning,  but  it  usually  takes  place  later, 
or  during  recovery.  Pallor  of  the  face  and  lips,  failure  of  the  pulse,  and 
retching  precede  it,  and  the  administration  should  always  be  stopped  until 
the  stomach  is  emptied.  No  food  should  be  allowed  for  some  hours  after  an 
anresthetic,  merely  a  few  small  fragments  of  ice,  if  the  thirst  is  great,  and 
for  the  first  twenty-four  hours  everything  should  be  cold.  If  vomiting 
persists,  bismuth  and  morphia  may  be  given  and  a  mustard  plaster  apphed 
to  the  epigastrium  ;  but  usually  it  is  better  to  leave  the  stomach  altogether 
alone  and  feed  the  patient  by  means  of^nemata.  I  have  known  minim 
doses  of  vinum  antimoniale  every  quarter  of  an  hour  succeed  in  a  case  that 
seemed  likely  to  prove  serious. 

Dyspnaa.  may  arise  from  respiratory  spasm  during  the  struggling,  but  a 
much  more  common  cause  is  the  ^falling  back  of  the  tongue  and  the  collapse 
of  the  upper  aperture  of  the  larynx.  When  this  is  shght  it  causes  a  peculiar 
stertor,  which  can  be  relieved  by  pressing  the  point  of  the  chin  forwards  and 
upwards,  or,  if  this  does  not  succeed,  by  seizing  the  tongue  with  a  broad  pair 
of  forceps  and  drawing  it  well  out  of  the  niouth.  The  condition  is  easily 
relieved^if  the  cause  is  noticed,  but  as  the  thorax  continues  to  move  naturally 
there  is  great  danger  of  overlooking  the  fact  that  no  air  is  entering. 

Heart-failure  is  an  accident  peculiar  to  chloroform.  As  already  mentioned, 
it  may  occur  with  the  first  few  breaths,  or  during  and  even  after  the  adminis- 
tration ;  and  it  may  be  accompanied  or  not  by  failure  of  respiration.    At  the 
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first  suspicion  of  weakening  of  the  pulse  the  ansestlietic  should  be  stopped 
and  every  endeavour  made  to  clear  the  lungs  of  the  vapour  that  fills  them  ; 
the  tongue  should  be  drawn  forwards  ;  if  the  breathing  is  not  deep  and 
thorough  artificial  respiration  should  be  commenced,  and  if  there  is  the 
least  impediment  to  the  entry  of  air,  tracheotomy  should  be  performed.  A 
subcutaneous  injection  of  ether  or  brandy  may  be  of  some  service,  and  inver- 
sion of  the  patient,  so  that  the  head  receives  afuU  supply  of  blood,  is  undoubtedly 
of  use  ;  but  neither  galvanism  nor  nitrite  of  amyl  has  been  proved  to  be  of 
any  practical  benefit. 
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ABB 
A 

Abbe,  trephining  spine,  813 
Abdominal  aneurysm,  273  ;  Loreta's  case, 
263 

aorta,  ligature  of,  293  ;  compression 
of,  294 

distension  in  strangulation,  1059 
section  in  ectopic  gestation,  1324 
Abdomen,  injuries  of,  1002 ;  wounds,  1004 
Abduction  in  hip-disease,  5(53 
Abductors  of  larynx,  paralysis  of,  934 
Abnormalities.    Sec  Malformations 
Abnormal  mobility  in  fracture,  394 
Abscess,  24  ;  alveolar,  880  ;  antral,  880  : 
of  bone,  490,  499  ;  of  breast,  1355 ; 
cerebellar,   750,   753 ;   cerebral,  748, 
755  ;  chronic,  1358  ;  of  chest  wall,  993, 
995  ;  hfemorrhage  into,  35 ;  of  hip, 
666,  675;  ischiorectal,  1122;  of  liver, 
1093  ;  lumbar,  794  ;  mediastinal,  993  ; 
perineal,    1293 ;    periurethral,   1269 ; 
psoas,  794,  799  ;  pyemic,  58  ;  residual, 
404  ;  retropharyngeal,  793,  799  ;  sacro- 
iliac, 678 ;  spinal,  792,  799  ;  subcranial, 
743  ;  subdural,  753  ;  tubercular,  657  ; 
urinary,  1293  ;  varieties  of,  28 
Absorbents,  diseases  of,  302 
Absorbent  wool,  163 

Absorption  of  bone,  492  ;  callus,  383,  386 ; 
cartilage,  610 ;  of  neck  of  femur,  464, 
639,  660 ;  sequestra,  493  ;  of  thrombi, 
241 

Acarus  seabiei,  202 

Accessory  thyroids,  969 

Accidents,  railway,  amputation  in,  411 

from  taxis,  1025 
Accommodation,  loss  of,  in  dij^htheria,  841 
A.C.B.  mixture,  1385 
Acetabulum,  disease  of,  660  ;  fracture  of, 

463  ;  and  neck  of  femur,  463 
Achorion  of  favus,  204 
Acids,  application  of,  in  piles,  1110 
Acne,  194  ;  on  face,  855  ;  in  syphilis,  84 
Aconite  in  inflammation,  16 ;  in  aneurysm, 

257 

Acquired  talipes,  361 
Acromion,  fracture  of,  429 
Actinomycosis,  72 


AMP 

Active  clot,  251 

Acupressure,  221,  242 

Acupuncture    in   aneurysm,   264 ;  for 

hydrocele,  1319  ;  in  neuritis,  325 
Acute  arthritis  of  infants,  511,  625 

epiphysitis,  502,  511,  625 

necrosis,  501 

progressive  myositis,  337 

rickets,  532 

suppurative  osteomyelitis,  501,  548, 
625 
Adams,  345 
Addison's  cheloid,  174 
Adduction  in  hip-disease,  663 
Adductor  longus,  rupture  of,  332 
Adductors  of  larynx,  paralysis  of,  934 
Adenitis,  304 

Adenoma,  134;  of  breast,  1360;  mouth, 

884  ;  testis,  1311 
Adenosarcoma,  131 

Adhesions  in  intussusception,  1054  ;  as  a 

cause  for  strangulation,  1050;  in  hernia, 

1030  ;  in  ovariotomy,  1333 
Age  as  a  cause  for  fracture,  377  ;  influence 

of,  in  repair,  388  ;  in  lithotrity,  1215  ; 

in  lithotomy,  1223 
Agnew,  353 

Air,  entry  of,  into  veins,  230  ;  exclusion 

of,  in  tjurus,  180 
Air-i^assages,   wounds  of,  938 ;  foreign 

bodies  in,  942 
Albumen  in  urine,  1176 
Albuminoid  degeneration,  35 
Albumose  in  anthrax,  68 
Alcohol  as  a  cause  of  neuritis,  324 
Alcoholic  coma  and  concussion,  726 
Allinsham,  formation  of  spur  in  colotomy, 

1084  ,  speculum,  1103 
Alopecia,  areata,  200  ;  syphilitic,  86 
Alternating  strabismus,  817 
Alveolar  abscess,  880 ;  sarcoma,  130 
Amastia,  1352 
Amaurosis,  tobacco,  837 
Ammonia  in  inflauuuation,  16;  erysipelas, 

65  ;  sliock,  144 
Amputation,  1371 ;  in  aneurysm,  264  ;  of 

arm,  1374  ;  in  arthritis,  629  ;  of  breast, 

1369  ;  in  burns,  180  ;  Garden's,  1372, 

1377  ;  of  cervix  uteri,  1346  ;  Chopart's, 
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1379 ;  in  dislocations,  560  ;  of  foot, 
1379 ;  of  forearm,  1374  ;  in  fractures, 
412,  472  ;  in  frost-bite,  50  ;  Furneaux- 
Jordan's,  1374,  1375  ;  in  gangrene,  49  ; 
Gritti's,  1377  ;  for  liiEmorrhage,  225 ; 
for  hip-disease,  676  ;  of  the  hand,  1374; 
Key's,  1381 ;  at  the  hip,  1375 ;  in  in- 
flammation, 56  ;  at  the  knee,  1377  ;  of 
the  leg,  1377 ;  Lisfranc's,  1381  ;  of  the 
penis,  1299  ;  Pirogoff's,  1378  ;  Eoux', 
1378  ;  at  the  shoulder.  1373  ;  Stephen 
Smith's,  1377  ;  Spence's,  1373;  Stokes', 
1377;  subastragalar,  1380:  Syme's, 
1378  ;  Teale's,  1372  :  Tripier's,  1380 

Amussat's  operation,  1081 

Antemia  in  syphilis,  84 

Aniesthesia  of  larynx,  933  ;  after  nerve- 
section,  316  ;  in  spinal  injury,  776 

Anaesthetic  leprosy,  104 

AnfBstheties,  1383  ;  in  fractures,  405  ;  in 
intestinal  strangulation,  1058 ;  in 
ophthalmic  work,  845  ;  in  taxis,  1024 

Anastomosis  of  nerves,  316 ;  intestinal, 
1090 

Anatomical  tubercle,  74 

Anatomy  of  hernia,  1011 

Anchylosis,  691 ;  in  caries  of  spine,  790  ; 
after  fractures,  403  ;  of  hip,  676 ;  of 
jaw,  882  ;  after  nerve-section,  317 

Anel's  method  of  ligature,  259 

Aneurysm,  249  ;  by  anastomosis,  125, 
232  ;  arteriovenous,  228,  845  ;  of  aorta, 
265  ;  and  atheroma,  238,  249  ;  of  axil- 
lary, 273;  cirsoid,  232;  of  carotid,  268  ; 
of  femoral,  277  ;  of  glutseal,  276  ;  of 
innominate,  266  ;  of  internal  iliac,  276; 
needles,  281 ;  non-pulsating,  256 ;  of 
orbit,  270  ;  of  popliteal,  278  ;  of  pudic, 
276  ;  at  root  of  neck,  265  ;  sciatic,  276  ; 
subclavian,  268,  272  ;  traumatic,  214, 

227,  249,  264,  400 

Aneurysmal  dilatation,  255,  269  ;  varix, 

228,  270 

Angeioma,  126,  231 ;  cavernosum,  127 
Angle  of  neck  of  femur,  456 
Angular  curvature  of  spine,  801 

splints  for  fracture  of  humerus,  437  ; 

staff,  1224 

Ankle,  amputation  of,  1378  ;  disease  of, 
685  ;  dislocation  of,  602  ;  compound, 
605 ;  excision  of,  705 ;  Mickulicz's 
operation  on,  686 ;  shape  of,  in  syno- 
vitis, 614 

Annular  structure,  1273 

Antal,  cystectomy,  1237 

Anterior  polar  cataract,  822 

tibial  artery,  ligature  of,  300  ;  in  frac- 
tures, 400,  488 
tibial  tendon,  division  of,  358 

Anteroposterior  curvature  of  spine,  801 

Anthrax,  67  ;  on  face,  856 

Antimony  in  inflammation,  16 

Antiseptic  baths  in  arthritis,  629 ;  in 
burns,  179  ;  in  fractures,  416 ;  gangrene, 
48  ;  in  wounds  of  joints,  549,  560 

Antiseptics,  160 


ASP 

Antrum,  dropsy  of,  882 ;  polypi,  881  ; 
supipuration  in,  880  ;  tumours  of,  885 

Anus,  artificial,  1091 ;  dilatation  of,  in 
piles,  1110 ;  epithelioma  of,  1134 ; 
fissure  of,  1124  ;  fistula,  1126  ;  imper- 
forate, 1101 ;  inflammation  of,  1122  ; 
malformations  of,  1101 ;  prolapse  of, 
1114  ;  pruritus,  1118 

Aorta,  aneurysm  of,  261,265;  wounds  of, 
988 

Aphasia  in  brain-injury,  722 
Aphonia,  functional,  934 
Aphthous  stomatitis,  875 
Apparent  lengthening  in  hip-disease,  663 
Appendages,  removal  of  uterine,  1323, 
1342 

Appendix,  inflammation  of,  1074 

Apple-jelly  deposit  of  lupus,  192 

Approximation  plates,  1090 

Arachnoid  cysts,  744,  757 

Arch  of  foot,  pegging,  368 

haemorrhage  from  palmar,  220 

Arcus  senilis,  829 

Areola.    See  Nipple 

Argyll-Eobertson  pupil,  836 

Arm,  amputation  of,  1374  ;  innervation 
of  muscles  of,  778 

Arrest  of  growth  after  fracture,  396,  433, 
470,  488  ;  of  hemorrhage,  211,  216 

Arsenic  in  lichen,  189 ;  lymphadenoma, 
311 ;  onychia,  208  ;  pemphigus,  190  ; 
psoriasis,  188 

Arterial  angeioma,  232 ;  hemorrhage, 
210  ;  after  fractures,  399  ;  heematoma, 
216  ;  thrombosis,  237  ;  varix,  232 

Arteries,  compression  of,  257 ;  division 
of  coats  of,  281 ;  rules  for  ligature,  281 ; 
rupture  of,  214 ;  as  a  cause  of  aneurysm, 
250  ;  wounds  of,  216 

Arteriovenous  aneurysm,  228,  270 ;  of 
orbit,  845 

Arteritis,  234  ;  in  syphilis,  86 

Artery  and  vein,  ligature  of,  229 

Arthrectomy,  656,  685 

Arthritis,  619 ;  acute,  of  infants,  511, 
625  ;  acute  suppurative,  502,  548  ;  con- 
secutive, 623  ;  deformans,  637  ;  after 
dislocations,  554  ;  exanthematic,  631 ; 
gouty,  634 ;  neurotic,  611,  646  ;  puer- 
peral, 630  ;  pysemic,  629  ;  rheumatic, 
636 ;  of  hip,  464,  639 ;  suppurative, 
625 ;  tubercular,  649 ;  urethral,  631, 
1267 

Articular  ostitis,  tubercular,  679 
Artificial  anus,  1091  ;  after  hernia,  1032 
eyes,  846 

feeding  and  rickets,  529 
nose,  862 

Arytenoid  muscles,  paralysis  of,  935 

Ascending  paralysis-,  of  Landry,  110 

Ascites  and  ovarian  cysts,  1330 

Aspect  in  hernia,  1021 

Aspiration  in  abscess,  32  ;  in  arthritis, 
627  ;  of  bladder,  1196  ;  of  extravasated 
blood,  150  ;  in  fracture  of  patella,  476  ; 
in  osteo-arthritis,  645  ;  of  thorax,  996 


INDEX 


1389 


ASP 

Aspirator  for  lithotrity,  1213 
Asthenic  fever,  10 
Asthenopia,  818  ;  muscular,  841 
Astigmatism,  817 

Astley  Cooper  on  fracture  of  neck  of 

femur,  458,  462 
Astragalus,  angle  of,  354  ;  dislocation  of, 

60(5 ;  excision  for  talipes,  360  ;  of  head 

of,  368 

Astringents  in  inflammation,  314 
Asymmetry  in  fractures,  393  ;  as  a  cause 

of  scoliosis,  802 
Atheroma,  236,  249 
Atlas,  dislocation  of,  774,  777 
Atlo-axoid  disease,  791 
Atony  of  bladder,  1189,  1241  ;  of  rectum, 

1114 

Atrophic  catarrh  of  nose,  864 
scirrhus,  1363 

Atroijhy  in  anchylosis,  693  ;  of  bone,  490 ; 
of  cartilage,  610 ;  of  choroid,  840 ;  as 
a  cause  of  fracture,  377  ;  after  fracture, 
403  ;  of  muscles  in  arthritis,  615,  640, 
665 ;  after  nerve-section,  316,  336 ; 
after  strains,  331 ;  of  neck  of  femur, 
458  ;  of  optic  disc,  836  ;  of  testis,  1304 ; 
and  varicocele,  1314 

Atropin,  in  iritis,  831 

Attitude  in  hip-disease,  663  ;  in  spinal 
disease,  795 

Auditory  nerve,  injury  to,  730 
vertigo,  924 

Auricle,  blood-tumours  of,  917  ;  malfor- 
mations, 917 

Auriscope,  916 

Auscultation  of  CE;sophagus,  979 
Avery,  method  of  suture,  872 
Axillary  aneurysm,  273 

artery,  ligature  of,  289  ;  rupture  of, 
576 

pad  in  fractured  clavicle,  427 
B 

Bacillus  anthracis,  67  ;  of  glanders,  70 ; 
of  leprosy,  102;  of  lupus,  190;  of  tu- 
bercle, 73  ;  of  tetanus,  106 

Back,  injuries  and  diseases  of.  See 
Spine 

Ball,  on  colotomy,  1084  ;  on  radical  cure 

of  hernia,  1040 
Ballance,  763 

Bandages,  dextrin,    565 ;    in  fractures, 
407  ;   Pick's,  428  ;    Sayi'e's,  427  ;  in 
sprains,  551 ;   triangular,  425 ;  Vel- 
peau's,  566 
Bands,  as  a  cause  of  strangulation,  1051 
Bardenheuer,  excision  of  rectum,  1138 
Barker,  657,  702 ;  on  excision  of  tongue, 
905 

Bartholin's  gland,  114,  1348 

Barwell's  shoe,  364  ;  sling,  809 

Base  of  skull,  fracture  of,  715 

Baths   in  compound  fractures,  416 ;  in 

gangrene,  48  ;  in  wounds  of  joints,  549, 

560,  628  ;  in  taxis,  1024 


BRA 

Beading  of  ribs,  528 
Bed,  fracture,  404 

Bed-sores,  46  ;  after  fractures,  398  ;  in 
injuries  of  spine,  781 

Belladonna  in  aneurysm,  257  ;  in  incon- 
tinence, 1192 

Bellocq's  sound,  863 

Berlin  wool  truss,  1016 

Biceps  tendon,  absorption  of,  641 ;  dislo- 
cation, 334  ;  rupture,  332 

Bichloride  of  methylene,  1385 
of  mercury,  160 

Bigelow,  1210 ;  on  fracture  of  femur, 
460 

Bilharzia,  1181 
Biliary  calculi,  1096 
Bird's-nest  bodies,  137 
Birth  palsy,  744 

Bladder,  atony  of,  1189;  with  enlarged 
prostate,  1239 ;  calculus,  1203;  drainage 
of,  1202,  1228,  1237  ;  in  enlarged  pros- 
tate, 1246  ;  excision  of,  1237  ;  extro- 
version of,  1183  ;  fissure  at  neck  of, 
1297  ;  after  fracture  of  spine,  780,  784  ; 
inflammation  of,  1198 ;  injuries  of, 
1186;  irritability  of,  1190  ;  sacculated, 
1199,  1208,  1275;  tapping,  1196;  tu- 
mours of,  1230 ;  treatment  of  after 
cystotomy,  1236 ;  washing  out,  1202  ; 
with  enlarged  prostate,  1246 

Blandin's  gland,  114,  885 

Bland  Sutton,  118 

Bleeding,  arrest  of,  213,  216 ;  in  inflam- 
mation, 14  ;  from  varicose  veins,  241 

Blepharitis,  185,  825,  841 

Blood-clot,  cystic  transformation  of,  149  ; 
organisation  of,  5,  149 ;  sujipuration 
of,  149 

Blood-cysts,  115  ;  of  neck,  951 

in  urine,  1177 
Boils,  195 

Bone-setting,  619,  694 

Bones,  absorption,  492 ;  abscess,  496 ; 
anchylosis,  691 ;  atrophy,  490  ;  curving 
in  rickets,  527  ;  diseases  of,  490  ;  failure 
of  growth  in  rickets,  527  ;  in  syphilis, 
519  ;  hj^ijertrophy,  491  ;  inflammation 
of,  491  ;  tumours  of,  124,  537 

Boracic  acid,  161 ;  baths  in  burns,  179  ; 
fomentations,  180 

Boroglyceride  in  peritonitis,  1078 

Bose  (m  tracheotomy,  954 

Bottini's  prostatotomy,  1248 

Bougies,  dangers  of,  1278  ;  oesoijhageal, 
979  ;  size  of,  1277  ;  varieties  of,  1281 

Boutonniere,  la,  1246 

Bowlby,  235,  260,  315,  776 

Brachial  artery,  ligature  of,  290 

plexus,  distribution  of,  778  ;  rupture, 
318,  577 

Brain,  abscess  of,  748 ;  concussion  of, 
718;  contusion,  719 ;  compression,  724 ; 
cysts  in,  758  ;  glioma  of,  758  ;  gumma, 
744,  758  ;  ha}morrhage  into,  720  ;  her- 
nia of,  756  ;  inc'sions  in,  701 ;  inflam- 
mation of,  741  ;  chronic,  744 ;  lacera- 
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tionsof,  719;  sarcoiliaof,758;  softening 
of,  742  ;  suppuration  in,  746  ;  syphilitic 
disease  of,  92  ;  tubercle  of,  745,  758  ; 
tumours  of,  745,  757  ;  wounds  of,  727 
Branchial  cysts,  117,  952  ;  fistula,  937 
Brasdor's  method  of  ligature,  259,  262 
Breast,  abnormalities  of,  1352  ;  adenoma, 
1360 ;   adenosarcoma  of,  131 ;  cystic 
disease  of,  115, 1359  ;  enehondroma  of, 
124  ;  fibro-adenoma,  136  ;  hypertrophy 
of,  1352  :  inflammation  of,  1354  ;  lobu- 
lar induration  of,  1357 ;  removal  of 
1369 

Breast,  pigeon-,  528 
Bridle  stricture,  1273 
Broad  ligament  cysts,  115,  1329 
Brodie's  disease  of  the  breast,  115,  1361 
Bromide  eruptions,  195 
Bronchi,  foreign  bodies  in,  944 
Bronchocele.    See  Thyroid 
Broncho-pneumonia  after  operations  on 

the  tongue,  906  ;  after  wounds  of  the 

neck,  940 
Bruit  in  aneurysm,  252 
Brunton's  speculum,  916 
Bryant,  222  ;  on  ostitis  deformans,  534  ; 

splint,  470,  669  ;  triangle,  457 
Bubo,  304;  syphilitic,  80,83;  suppurating, 

83,  304 
Bubonocele,  1301 
Buccal  cysts,  884 
Buckston-Browne's  tampon,  1222 
Bulb,  suppuration  in,  1294 
Bulbous  sounds,  1279 
BullfD,   after  extravasation,   150 ;  after 

nerve-section,  317;  in  pemphigus,  189 
Buller's  shield,  823  ' 
Bunion,  370 
Buphthalmos,  833 
Buried  sutures,  164 

Burns,  classification  of,  176  ;  of  the  eye, 

818  ;  scars  of,  172 
Burow's  operation,  825 
BursiE,  affections  of,  346,  370 
Button  sutures,  164 
Buzzard  on  neuritis,  325 


C 

Cfecectomy,  1090 

Cascum,  inflammation  of,  1074 

Calcification  of   enehondroma,    124;  in 

rickets,  526 
Calculous  pyelitis,  1156 
Calculus,  biliary,  1096 ;  in  the  female, 

1230 ;   physical  characters  of,  1205 ; 

prostatic,  1254  ;  renal,  1152  ;  salivary, 

912  ;  solution  of,  1157  ;  sounding  for, 

1209  ;  tests  for,  1207 ;  tonsillar,  911 ; 

vesical,  1203;  in  ureter,  1146,  1157 
Callus,  381  ;  in  fracture  of  patella,  475  ; 

of  skull,  716;  tumcars,  386 
Canal,  suture  of  inguinal,  1041 
Cancellous  exostosis,  125,  537 
Cancroid,  137 
Cancrum  oris,  856 


CAV 

Capillary  hfemorrhage,  209 
hflBmorrhoids,  1106 

Carbolic  acid,  161 ;  in  acne,  195 ;  in 
bleeding,  209  ;  in  boils,  196  ;  in  hydro- 
cele, 1323  ;  in  piles,  1110 

Carbuncle,  195  ;  of  face,  855 

Carcinoma,  136 ;  of  bladder,  1232  ;  bone, 
646;  breast,  1362;  en  cuirasse,  1363; 
■  as  a  cause  of  fracture,  379  ;  of  jaws, 
887 ;  kidney,  1151  ;  larynx,  931,  962  ; 
oesophagus,  977  ;  penis,  1299  ;  prostate, 
1250;  rectum,  1134;  uterus,  1345; 
villous,  115 

Carcinomatous  cysts,  953 

Carden's  amputation,  1372,  1377 

Caries,  495  ;  fungosa  or  sicca,  493,  523  ; 
of  spine,  789  ;  syphilitic,  516  ;  tuber- 
cular, 525 

Carotid,  aneurysm  of,  268  ;  compression 
of,  284  ;  ligature  of,  282 ;  external,  284 ; 
internal,  285  ;  wounds  of  internal,  875  ; 
wounds  of,  939 

Carotid  and  subclavian,  ligature  of,  261 

Carpus,  dislocation  of,  584 

Carr's  splint,  448 

Carron  oil,  180 

Cartilage,  absorption  of,  610,  637  ;  atrophy 
of,  610  ;  in  callus,  382  ;  fibrillation  of, 
637  ;  fracture  of,  384  ;  inflammation  of, 
610  ;  necrosis  of,  610  ;  in  rickets,  526  ; 
sloughing  of,  626 ;  tubercular  infiltration 
of,  650 

Cartilages,  loose  in  joints,  639,  688 

of  knee-joints,  dislocation  of,  599 
Caruncle,  urethral,  1297,  1348 
Caseation  in  actinomycosis,  72 ;  farcy, 

50  ;  hip-disease,  669,  675  ;  leprosy,  103  ; 

lymphatic  glands,  306  ;  syphilis,  88  ; 

tubercle,  76,  652,  679 
Caseous  abscesses,  28,  31 
Castration,  1314 

Cataract,  831 ;  anterior  polar,  822,  831 ; 
concussion,  831  ;  lamellar,  832  ;  ope- 
rations for,  848  ;  posterior  polar,  832  ; 
pyramidal,  822  ;  senile,  832  ;  traumatic, 
819 

Catarrhal  inflammation  of  conjunctiva, 
821;  ear,  921;  larynx,  925  ;  nose,  864  ; 
mouth,  875  ;  rectum,  1119  ;  tonsil,  907 

Catarrhal  suppuration  in  joints,  613 

Catgut  ligatures,  223 

Catheterisation  of  ureter,  1168 

Catheters,  accidents  from,  1262  ;  in  en- 
larged prostate,  1244  ;  method  of  tying 
in,  1263;  size  of,  1277 

Cauda  equina,  injury  to,  775,  782 

Causalgia  after  nerve-section,  317 ;  in 
neuritis,  324 

Caustics  in  lupus,  193  ;  phagedsena,  101 

Cautery  in  hsemorfhage,  219,  252 ;  in 
laryngeal  growths,  933 ;  joint-disease, 
623;  in  nasvi,  201;  for  piles,  1111  ; 
prolapse  of  rectum,  1116 ;  tonsillitis, 
909  ;  tubercular  glands,  308 

Cavernous  angeioma,  127,  231 ;  lymph- 
angeioma,  311  ;  tumours,  126 
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Cell-nests,  137 

Cellulitis,  diffuse,  51  ;  and  erysipelas,  52  ; 

after  lithotomy,  52  ;  of  orbit,  53 ;  of 

neck,  53,  948  :  after  poisoned  wounds, 

52  ;  of  scalp,  53,  709,  736 
Central  necrosis,  509 

sarcoma  of  bone,  542 
Cephalhematoma,  148,  498,  708 
Cephalhydrocele,  712 
Cerebellar  abscess,  750,  753  ;  trephining 

for,  756 

Cerebral  abscess,  749 ;  after  otitis,  921  ; 

trephining  for,  755  ;  localisation  of,  753 
Cerebral  haemorrhage,  729 
hernia,  756 

hyiierwrnia,  745  ;  after  injury,  721 
irritability,  745 
localisation,  763 
■Cerebritis,  741 

Cerebrospinal  fluid,  escape  of,  716 
Cerumen,  accumulation  of,  917 
Cervical  fascia,  section  of,  950 

nerves,  distribution  of,  778 

vertebraa,  fracture  of,  778 
Cervix  uteri,  amputation  of,  1346  ;  lacer- 
ation, 1349 
Chalazion,  843 

Chancre,  81 ;  duration  of,  83  ;  of  eyelid, 
843  ;  excision  of,  97  ;  relapsing,  83  ; 
treatment  of,  101 

Chancroid,  79 

Charcot's  disease,  646 

Chassaignac's  drainage-tubes,  108 

Cheiro-pompholyx,  190 

Cheloid,  174 

Chemical  irritants  causing  inflammation, 

53,  500,  611 ;  causing  fever,  66 
Chemosis,  823 

Chest,  abscess  of,  993  ;  aspiration,  996  ; 
drainage,  996  ;  injuries  of,  982  ;  tuber- 
cle, 995 ;  wounds,  985 

Chicken-bone  drains,  169 

Chills  in  suppuration,  158 

Chimney-sweep's  cancer,  136,  1300 

Chloasma,  207 

Chloride  of  zinc,  161 ;  for  abscesses,  33 
Chloroform,  1384  ;  in  delirium,  145 
Cholecystectomy,  1098 
Cholecystotomy,  1098 
Chondrosarcoma,  125,  129 
Chordee,  1266 

Choroid,  diseases  of,  839  ;  in  myopia,  817 ; 

in  syphilis,  828  ;  rupture  of,  821 
Chopart's  amputation,  1379 
Chromic  acid  applied  to  the  tongue,  897, 808 
Chronic  abscess,  29  ;  of  boue,  496,  499  ; 
of  breast,  1358 
ostitis,  499 
synovitis,  616 
Chrysarobin  in  favus,  204 
Chrysophanic  acid  in  psoriasis,  188  ;  in 

tinea,  207 
Chylous  hydrocele,  313 
Chyluria,  313,  1179 
Cicatrices,  153,  171 ;  in  syphilis,  85 


COM 

Circular  amputation,  1371 ;  of  the  arm, 
1374 

Circulation  in  fracture  of   spine,  779; 

effect  of  irritants  on,  3 
Circumcision,  1298 
Circumflex  nerve,  rupture  of,  577 
Cirsoid  aneurysm,  232 
Civiale's  urethrotome,  1286 
Clamp,  for  enterectomy,  1085  ;  for  piles, 

1111 

Clavicle,  dislocation  of,  563 ;  fracture,  423 ; 

sarcoma,  545 
Cleft  palate,  871 
Cloac£e,  504 
Closure  of  jaws,  882 

Clot :  active  and  passive,  251  ;  cysts 
from,  149  ;  in  hsemorrhage,  211  ;  lami- 
nated, 251,  25(; ;  organisation  of,  5, 149  ; 
suppuration  of,  149 

Clove-hitch,  574 

Clover's  crutch,  1217  ;  inhaler,  1383 
Club-foot,  353 
Club-hand,  352 
Coagulation  necrosis,  24 
and  thrombosis,  242 
Coates'  truss,  1016 

Cocaine,  1383  ;  in  enterotomy,  1060  ;  in 
stricture,  1282 

Coccidia,  1354 

Coccygodynia,  454 

Coccyx,  fracture  of,  454 

Cock's  operation,  1290 

Cod-liver  oil  in  rickets,  531 

Coin -catcher,  975 

Colchicum  in  gout,  635 

Cold  abscesses,  29 

affusion  in  delirium,  145 
in  arthritis,  616,  622 ;  in  bleeding, 
219  ;  as  a  cause  of  shock,  141  ;  in- 
flammation, 13,  416 ;  in  taxis,  1024 ; 
as  a  cause  of  neuritis,  324 

Colectomy,  1089 

Coleman's  gag,  872 

Cole's  truss,  1014 

Colic,  renal,  1153;  in  intestinal  obstruc- 
tion, 1008 

Collapse  in  burns,  177  ;  in  strangulation, 
1055 

Collateral  circulation,  40,  225,  246 
Colles'  fracture,  445  ;  law,  94 
Colloid  carcinoma,  139 
Colotomy,  lOSl  ;  in  stricture  of  rectum, 
1134 

Coma  distinguished  from  concussion,  726 

Comedones,  194 

Common  iliac,  ligature  of,  295 

Compact  exostosis,  125 

Compensatory  curve  of  spine,  802 

Compound  dislocations,  559 

fractures,  amputation  in.  412,  417, 
472  ;  into  joints,  417  ;  treatment 
of,  411 
palmar  ganglion,  342 
Compression  in  abdominal  aneurysm,  275 ; 
in  aneurysm,  257,  263  ;  of  aorta,  294  ; 
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in  arthritis,  616, 622;  of  brachial  artery, 
292 ;  of  brain,  724,  732  ;  of  carotid 
284  ;  in  caries,  791  ;  in  extravasations, 
151  ;  for  haemorrhage,  220  ;  as  a  cause 
of  intestinal  obstruction,  1065  ;  of  spinal 
cord,  786 ;  in  sprains,  551 ;  of  sub- 
clavian, 288 

Concussion  and  alcoholic  coma,  726  ;  of 
brain,  718  ;  of  eye,  820  ;  cataract,  831 ; 
and  opium  coma,  726 ;  and  uraemia, 
726  ;  treatment  of,  731 

Condylar  fracture  of  humerus,  442 

Condylomata,  84,  101 

Cone  of  light,  916 

Confinement  as  a  cause  of  anchylosis,  692 
Congenital  cyst,  116  ;  cystic  tumour,  311 

dislocation,  350 

hydrocele,  1317 

hygroma,  119,  127,  311,  951 

hypertrophy,  312 

inguinal  hernia,  1033 

ipoma,  122,  769 

sacral  tumour,  117,  769 

syphilis.    See  Hereditary 

talipes,  353 

umbilical  hernia,  1046 
Congestion  in  burns,  178  ;  after  fractures, 

398  ;  due  to  thrombosis,  241 
Congestive  stricture,  1273 
Conical  cornea,  829 

stump,  1382 
Conjunctivitis,   821 ;   gonorrhoeal,  823  ; 

granular,  823 
Consecutive  arthritis,  623 

displacement  in  dislocation,  552 

meningitis,  742 
Constipation   after   fractures,   398  ;  in 
hernia,  1023, 1056  ;  in  obstruction,  1068 
Contagiousness,  duration  of,  in  syphilis, 
86 

Continued  fever,  11 

Continuous  baths  in  compound  fractures, 
416 

extension  in  fractures,  406 
suture,  168 

Contraction  of  muscles  as  a  cause  of  frac- 
ture, 380,  474  ;  in  arthritis,  615  ;  after 
nerve-injury,  322 

Contraction  of  palmar  fascia,  344 
of  scars,  172 

Contracture,  337  ;  after  fractures,  403  ' 

Contrecoup,  715,  722  ;  fracture  by,  380 

Contused  wounds,  151,  171 

Contusions,  148  ;  of  abdomen,  1002  ;  of 
brain,  719  ;  of  chest,  982 ;  as  a  cause  of 
ostitis,  498;  of  eye,  820;  of  joints,  550; 
scalp,  708  ;  spinal  cord,  785 

Convergent  strabismus,  816 

Convulsions  and  rickets,  530 ;  after 
injuries  to  the  brain,  722  ;  in  compres- 
sion, 724 

Copaiba  rash,  1269 

Coracoid,  fracture  of,  429 

Coredialysis,  821 

Cornea,  conical,  829 ;  diseases  of,  825  ; 
epithelioma  of,  829  ;  foreign  bodies  in. 


CYS 

825  ;  leucoma  of,  826  ;  nebula  on,  826 ; 

ulcers  of,  826 
Coronoid  process,  separation  of,  450 
Corpus  spongiosum,  abscess  of,  1295 
Corrosive  sublimate,  160 
Cortical  lesions,  722  ;  in  cerebral  tumours, 

758 

Coryza,  864  ;  iodide,  100 
Costal  cartilages,  fracture  of,  983 
Coster's  paste,  205 

Counter-irritants,  14,  19  ;  in  delayed 
union  of  fractures,  390 ;  in  neuritis,  325 

Counter-openings  in  compound  fractures, 
415 

Coup  de  fouet,  332 

Co\vper's  glands,  114 ;  suppuration  in, 

1266,  1294 
Cramp,  writer's,  335 
Cranial  nerves,  injuries  of,  717,  729 
Craniotabes,  96,  527,  738 
Cranium,  nodes  on,  515 ;  in  rickets,  527. 

See  Skull 
Crepitus  as  a  sign  of  fracture,  394 
Cretification  in  tubercle,  77 
Cretinism,  965 

Cricothyroid  muscles,  paralysis  of,  935 
Croup  and  rickets,  530,  935  ;  spasmodic. 
944 

Croupous  exudation,  8 
Crushing  for  piles,  1111 
Crutch  paralysis,  318 
Cubebs,  1269 
Cupping,  14 

Curvature  of  spine,  800  ;  in  rickets,  528 
Cut  throat,  937 

Cyanide  of  zinc  and  mercury,  161 
Cyclitis,  831 

Cylindrical-celled  carcinoma,  138 
Cylindroma,  120,  131 
Cyrtometer,  Wilson's,  763 
Cystectomy,  1237 

Cystic  adenoma  of  breast,  1360  ;  of  ovary, 
1326 

adenoma  of  testis,  1312 
degeneration  of  breast,  115, 1359  ;  of 

enchondroma,  124  ;  sarcoma,  542 
ganglion,  342 
goitre,  966 

sarcoma  of  breast,  1361 

Cystin  in  urine,  1175 

Cystitis,  1198 ;  in  enlarged  prostate, 
1240  ;  in  fracture  of  spine,  780 

Cystoscope,  1233 

Cystotomy,  1220,  1235 

Cysts,  113  ;  of  antrum,  882,  887  ;  arach- 
noid, 744,  757;  from  blood,  149;  in 
bone,  546 ;  brain,  758  ;  branchial,  952  ; 
of  breast,  1359 ;  carcinomatous,  953 ; 
dentigerous,  888  ;  eyelids,  844  ;  face, 
858  ;  hyolingual,  952  ;  inflammatory, 
115;  jaws,  888;  kidney,  1151 ;  labium, 
1348;  broad  ligament,  1329;  larynx, 
933 ;  of  mouth,  884 ;  meibomian,  843 ;  of 
pancreas,  1099  ;  periosteal,  882,  888;  of 
pharynx,  953  ;  popliteal,  349  ;  of  scalp, 
737 ;  from  the  semimembranosus  bursa. 
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644  ;  thyroid,  953  ;  of  tongue,  900  ;  of 
vagina,  1348 
Czemy's  suture,  1087 

D 

Dactylitis,  524 

Darier,  185,  1353 

Davies  Colley,  68 

Davy's  rectal  lever,  218,  295 

Deafness  in  hereditary  syphilis,  97 

Decalcified  drainage-tubes,  169 

Decomposition  in  wounds,  157 

Defrt'cation  after  injuries  to  spine,  781 

Definitive  callus,  381 

Deformity  in  caries  of  spine,  791  ;  in 
disease  of  knee,  681  ;  in  fracture  of 
spine,  775  ;  in  hip-disease,  665  ;  in 
infantile  paralysis,  361 ;  in  leprosy, 
104  ;  as  a  sign  of  fracture,  393  ;  in 
rickets,  531 

Degeneration  of  arteries,  237  ;  from 
arterial  obstruction,  246  ;  gelatiniform, 
of  bone,  519;  of  nerves  after  division, 
315  ;  of  thrombi,  244 

Delayed  union,  888 

Delirium  after  fractures,  398 ;  tremens, 
144 

Demarcation  in  gangrene,  41 ;  in  necrosis, 
509 

Dentigerous  cysts,  888 
Deposits  in  urine,  1179 
Derangement  of  knee,  internal,  599 
Dermoid   cysts,    117  ;    of    brain,  758  ; 

breast,  1359  ;  eyelids,  844  ;  face,  859  ; 

mouth,  885  ;  ovary,  1327  ;  scalp,  737  ; 

spine,  769  ;  tongue,  900 
Desault's  splint,  465 
Descent  of  testes,  1302 
Detachment  of  iris,  821  ;  of  retina,  838 ; 

in  myopia,  817 
Dextrin  bandages,  565 
Diabetes,  1179 

Diaphragm,   rupture    of,   988  ;  hernia 

through,  1048 
Diathesis,  hasmorrhagic,  233 
Didot,  353 

Diet  in  inflammation,  15  ;  in  rickets,  53 
Diffuse  lipoma,  122 

inflammation  of  cellular  tissue,  51 ; 

of  neck,  948 
suppuration,  24,  29 ;  of  meninges, 
748  ;  of  muscles,  337 
Digital  compression,  258 ;  forha'morrhage, 
219 

Digitalis  in  aneurysm,  257 
Dilatation,  aneurysmal,  255  ;   of  anus, 
1110  ;  of  stricture,  1280;  of  cesophagus, 
979 ;    of  rectum,    1133  ;    of  female 
urethra,  1236 
Dilator,  Golding  Bird's,  945 
Dioptric  system,  815 
Diphtheria,  tracheotomy  in,  958 
Diphtheritic  exudation,  8 

inflammation  of  conjunctiva,  823 
of  cellular  tissue  of  neck,  948 
paralysis  of  eye,  841 


DUP 

Direct  inguinal  hernia,  1035 
Disc,  inflammation  of  optic,  836 
Dislocations,  652  ;  amputation  for,  560 ; 
of  ankle,  602  ;  astragalus,  606 ,  clavicle, 
563;  compound,  559  ;  congenital,  350; 
by  destruction,  630,  661 ;  by  distension, 
630,  666  ;  diagnosis  of,  556 ;  of  elbow, 
578  ;  excision  for,  560  ;  of  finger,  587  ; 
and  fractures,  561,  402,  435  ;  of  foot, 
603 ;  of  hip,  587  ;  of  humerus,  566 ; 
of  knee,  598  ;  of  lens,  821  ;  of  lower 
jaw,  561 ;  of  muscles,  334  ;  by  muscular 
action,  561 ;  of  os  magnum,  584 ;  of 
patella,  597  ;  of  pisiform  bone,  585  ;  of 
radius,  582  ;  of  radius  and  ulna,  578  ; 
recurrent,  569  ;  reduction  of,  557  ;  by 
manipulation,  557,  571 ;  by  extension, 
558,674;  by  hyperabduction,  575;  of 
scapula,  565  ;  of  semilunar  cartilages, 
599  ;  of  spine,  774  ;  subastragalar,  607 ; 
of  tendons,  334 ;   of  thumb,  585 ;  of 
ulna,  582  ;   unreduced,  554,  576 ;  of 
wrist,  584 
Disorders,  of  muscles,  functional,  334 
Displacement,  consecutive,  in  dislocation, 
553  ;  as  a  sign  of  fracture,  393  ;  of  tibia 
in  disease  of  knee,  681 
Dissecting  aneurysm,  249 
Distal  compression  for  aneurysm,  263 

ligature  for  aneurysm,  260 
Distension  of  abdomen  in  strangulation, 
1059 

of  bladder,  method  of,  1226 
in  intestinal  obstruction,  1068 
of  rectum,  method  of,  1227 

Distribution  of  leprosy,  102 

Divergent  strabismus,  817 

Division  of  coats  of  arteries  by  ligature, 
281 

of  stricture  of  rectum,  1133 
of  stricture  of  urethra,  1285 
Doran,  116 

Dorsal  abscess  in  disease  of  spine,  794 
dislocation  of  hip,  591 
vertebra?,  fracture  of,  781 

Dorsalis  pedis,  ligature  of,  301 

Double  inclined  plane,  468 

ligature  for  arteries,  224,  281 

Douching  in  inflammation,  19 

Drainage  of  abscesses,  799  ;  of  antrum, 
882 ;  in  arthritis,  628 ;  of  bladder, 
1202,  1228,  1246;  in  compound  frac- 
tures, 415  ;  of  chest,  996  ;  in  goitre, 
970  ;  of  hydrocele,  1320  ;  of  knee-joint, 
549  ;  of  the  medulla  of  bones,  507 ; 
tubes,  30,  108  ;  in  wounds,  162,  167 

Dressings  of  compound  fractures,  414  ;  of 
wounds,  163 

Drilling  in  fracture  of  patella,  477 

Dropsy  of  antrum,  882 ;  of  gall-bladder, 
■1097 

Dry  gangrene,  39,  43,  246 
Dumb  madness,  110 
Duodenal  ulcer  in  burns,  178 
Duodenojejunal  fossa,  1050 
Dupuytren's  classification  of  burns,  17(i 
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Dupuytren's  contraction,  344 ;  entero- 
tome,  1092  ;  fracture,  486  ;  splint,  487 

Dura  mater,  fungus  of,  740 ;  inliammation 
of,  741 ;  sarcoma  of,  740 ;  tumours  of, 
757;  wounds  of,  727 

Duverney,  583 

Dysentery  as  a  cause  of  stricture,  1064  ; 
and  ulcer  of  rectum,  1120 

Dysphagia  from  compression,  978  ;  para- 
lysis, 976 

Dyspnoea  in  anpestliesia,  1385 ;  after 
tracheotomy,  958 

E 

Ear,  eczema  of,  917  ;  examination  of,  914  ; 
exostoses  of,  918 ;  foreign  bodies  in, 

919  ;  fungi,  917  ;  furuncles,  918;  granu- 
lations, 920  ;  haemorrhage  from,  717  ; 
inflammation   of,   748,   919 ;  polypi, 

920  ;  suppuration  in,  920 
Eburnated  exostoses,  125 
Eburnation,  638 

Ecchymoses,  149  ;  in  fractures,  395 

Ecraseur  for  removal  of  tongue,  904 

Ecthyma,  184 

Ectopic  gestation,  1324 

Ectopia  vesicffi,  1183 

Eczema,  184  ;  of  ear,  917  ;  face,  854 ; 
marginatum,  185,  206  ;  of  nipple,  185, 
1353  ;  rimosum,  184  ;  of  scalp,  735 

Eczematous  urethritis,  1267 

Elastic  ligature  for  fistula,  1130 
tourniquet,  Lloyd's,  1375 

Elbow,  anchylosis  of,  693 ;  dislocation 
of,  552,  578  ;  excision  of,  697  ;  fracture 
near,  438,  443  ;  shape  of,  614  ;  syphilis 
of,  519  ;  tirbercle  of,  687 

Electrolysis  in  ectopic  gestation,  1325 ; 
in  goitre,  970  ;  for  nfevi,  201,  231 ;  for 
nasal  polypi,  869  ;  in  stricture  of  the 
rectum,  1132  ;  of  the  urethra,  1291  ; 
in  uterine  fibroids,  1342  ;  in  trichiasis, 
82 

Elephantiasis,  312,  1300 
Elevation  in  arthritis,  622 ;  in  fractures 
of  the  skull,  714  ;  in  haemorrhage,  221 
Ellis's  splint,  427 

EmboHc  abscesses,   58;   arteritis,  234; 

gangrene,  44 
Embolism,  245 ;  in  aneurysm,  253  ;  as  a 

cause  of  aneurysm,  250 ;  fatty,  397, 

506  ;  in  fractures,  401 ;  in  pyaemia,  57 ; 

in  suppuration,  28  ;  in  tubercle,  75,  524, 

609,  650 

Emotion  as  a  cause  of  shock,  141 
Emphysema,  991 ;  interstitial,  982,  992 
Emprosthotonos,  105 
Empyema,  994  ;  as  a  cause  of  scoliosis, 

803  ;  of  gall-bladder,  1097 
Encephalocele,  706 

Enchondroma,  123 ;   of  bone,  529  ;  of 

jaws,  886  ;  of  testis,  1312 
Enclavement,  117 
Encysted  calculus,  1155, 1158 

hernia,  1035  ;  hydrocele,  1319 
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Endarteritis,  234 
Endocarditis,  235,  246 
Endothelioma,  132 

Enemata  in  intussusception,  1062 ;  in 

obstruction,  1072 
Enlarged  prostate,  1238  ;  catheterism  for, 
1244  ;  retention  in,  1195 
tonsils,  908 
Enterectomy,  1085 
Enterocele,  1012 
Enteroepiplocele,  1012 
Enterorrhaphy,  1087 
Enterostomy,  1079 
Enterotome,  Dupuytren's,  1092 
Enterotomy  in  strangulation,  1059 
Entropion,  824 

Enucleation  of  goitre,  970 ;   of  uterine 

fibroids,  1342 
Epicondyle  of  humerus,  separation  of, 

441 

Epidemic  goitre,  968 
tetanus,  106 

Epidermic  globes,  137  ;  grafting,  154 

Epidermis,  repair  of,  153 

Epididymitis,  syphilitic,  86,  1307 ;  tuber- 
cular, 1308  ;  urethral,  1304 

Epilepsy  after  nerve-injury,  323 ;  trau- 
matic, 735  ;  neuralgia,  326 ;  nerve- 
stretching  in,  329  ;  ligature  of  vertebral 
arteries  for,  288 

Epiphora,  842 

Epiphyses,  acute  inflammation  of,  502, 
511 ;  tubercular  inflammation,  651  ; 
separation  of,  396  ;  of  humerus,  432, 
442,  580;  of  femur,  470;  of  radius, 
444  ;  of  tibia,  488 ;  in  ostitis,  506 ; 
premature  union  of  in  rickets,  527  ;  in 
syphilis,  519 ;  union  after  separation, 
433,  470,  488,  495 

Epispadias,  1298 

Epistaxis,  862 

Epithelioma,  136  ;  of  bladder,  1232  ;  face, 

860  ;  gums,  885,  888  ;  intestine,  1065  ; 

after  lupus,  190  ;  of  oesophagus,  977 ; 

penis,  1299  ;  rectum,  1134  ;  scars,  175  ; 

scrotum,  1300  ;  tongue,  900 
Epulis,  129,  541,  886 
Erasion,  695  ;  in  caries,  525 
Ergot  in  uterine  fibroids,  1341 
Erichsen's  splint,  432 
Eruptions    after    nerve  -  section,    317 ; 

iodide,  100  ;  serpiginous,  90  ;  syphilitic, 

84 

Erysipelas,  62,  313;  and  cellulitis,  52, 

62  ;  of  face,  857;  of  scalp,  735 
Erythema  in  leprosy,  103 ;  nodosum,  184 
Erythematous    tonsillitis,    907;  lupus, 
193 

Escape  of  cerebrospinal  fluid,  716 

Eserine  in  glaucoma,  834 

Esmareh's  bandage,  217,  260 ;  operation 

883 

Estlander's  operation,  999 
Ether,  1384  ;  spray,  1383 
Eucalyptus  oil,  161 
Eustachian  catheter,  915 
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Evacuating  tubes,  1213 
Evolution  cysts,  115 

Examination  of  bladder,  1209  ;  breast, 
1358,  1364  ;  calculi,  1207  ;  eye,  814  ; 
joints,  612 :  prostate,  1243 ;  rectum, 
1071  ;  spine,  807 ;  scrotum,  1300 ; 
testis,  1313  ;  urethra,  12(i0,  1278 

Exanthematie  arthritis,  631 ;  necrosis, 
513 

Excision  of  the  ankle,  705 ;  compared 
with  arthrectomy,  656  ;  of  the  astra- 
galus, 360 ;  of  wall  of  bladder,  1237  ; 
of  breast,  1369  ;  of  cirsoid  aneurysm, 
233  ;  of  condyle  of  jaw,  883 ;  in  com- 
pound dislocation,  560  ;  of  the  elbow, 
697  ;  of  eyeball,  846  ;  of  the  hip,  676, 
701 ;  hydrocele,  1320  ;  jaws,  889  ;  knee, 
479,  703  ;  lymph-glands,  307  ;  larynx, 
932,  962;  Meckel's  ganglion,  329; 
of  n»vi,  201,  232;  piles,  1112  ;  prolapse 
of  rectum,  1117;  rectum,  1136;  rib, 
999  ;  shoulder,  696  ;  stricture,  1291 ; 
subperiosteal,  696;  thumb,  701;  tongue, 
902  ;  tonsils,  910  ;  varicocele,  1316  ; 
varicose  veins,  241 ;  wrist-joint,  699 

Excitement  in  shock,  142 

Exclusion  of  aneurysm,  2()4 

Exercises  in  lateral  curvature,  808 

Exfoliation,  508  ;  after  scalp  wounds,  710 

Exophthalmic  goitre,  966,  972 

Exostoses,  125,  537  ;  of  cranium,  740 ;  of 
auditory  meatus,  918  ;  of  jaws,  886 

Expansile  pulsation,  252 

Expansion  of  bone,  493,  524 

Exploring  needle,  30 

Extension  in  arthritis,  622 ;  as  a  cause 
of  anchylosis,  692 ;  for  cicatrices,  172, 
181  ;  in  dislocations,  557,  574  ;  in  dis- 
location of  the  spine,  783  ;  in  fractures, 
406  ;  in  hip-disease,  670 

Extensor  tendons  of  wrist,  dislocation  of, 
334 

External  hreiBorrhoids,  1105 
iliac,  ligature  of,  296 
urethrotomy,  1288 
Extirpation  of  uterus,  1347 
Extra-articular  anchylosis,  691 
Extraction  of  cataract,  848 
Extra-uterine  fcetation,  1324 
Extravasation  of  blood,  changes  in,  5  ; 
149  ;  treatment  of,  150 
of  urine,  1292  ;  from  kidney,  1143 
Extroversion  of  bladder,  1183 
Exudation  in  chronic  inflammation,  17  ; 

cysts,  113  ;  varieties  of,  8 
Eye,  diseases  of,  821 ;    injuries,  818 ; 

examination  of,  814 
Eyeball,  excision  of,  846 
Eyelids,  diseases  of,  841 


F 

Face,  acne  of,  194,  855  ;  anthrax,  67, 
856  ;  carbuncle  on,  855  ;  dermoid  cysts 
of,  117,  858  ;  eczema  of,  854 ;  epithe- 
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lioma,  860  ;  erysipelas,  857  ;  fracture 
of  bones  of,  418  ;  herpes,  854  ;  inflam- 
mation of,  854 ;  lupus,  190,  857 ; 
leprosy,  103,  858  ;  malformations,  850; 
molluscum,  202,  859  ;  rhinoscleroma, 
858;  syphihs,  96,  857  ;  tinea,  204,  854  ; 
rodent  ulcer,  137,  859 
Facial  artery,  ligature  of,  286 

nerve,  injury  to,  730  ;  neuralgia  of, 
326 

FiEcal  accumulation,  treatment  of,  1073 

fistula,  1032,  1091 
Fffces  as  a  cause  of  obstruction,  1069 
Failure  of  growth  in  rickets,  527  ;  in 
syphilis,  519 

of  union,  387  ;  of  humerus,  438  ;  of 
patella,  478 
Fallopian  tubes,  inflammation  of,  1322 
False  joints,  387  ;  of  humerus,  438 

passages,  1262,  1282 

spina  bifida,  765 
Faraboeuf,  586 

Faradie  excitability  after  nerve-section, 
316 

Faradisation  in  dysphagia,  977 
Farcy,  70 

Fascia,  section  of  cervical,  949 ;  of 
plantar,  357  ;  contraction  of  palmar, 
344 ;  lata,  in  diagnosis  of  fractured 
femur,  464 

Fat-embolism  after  fractures,  397 ;  in 
ostitis,  506  ;  in  urine,  1179 

Favus,  204 

Feeding  after  herniotomy,  1031 ;  lapar- 
otomy, 1061  ;  tracheotomy,  957 
Fehleisen,  62 

Femoral  aneurysm,  277 ;  ligature  of 
artery,  297  ;  compression,  297  ;  hernia, 
1043 

Femur,  absorption  of  neck,  464,  639  ; 
amputation  of,  1376;  dislocation  of, 
587  ;  fracture,  455 ;  necrosis  of  head 
of,  060  ;  ostitis  of  neck,  651,  659  ;  in 
rickets,  529 

Fergusson's  staff,  1218 

Ferments,  fever-causing,  10,  20.  66,  147 

Fever,  causes  of,  9  ;  in  fracture,  397  ; 
neurotic,  147  ;  septic,  20,  157  ;  syphi- 
litic, 83  ;  traumatic,  20,  146  ;  urethral 
1262  ;  varieties  of,  10 

Fibrinous  synovitis,  609 

Fibroblasts,  6 

Fibro-cellular  tumour,  120 

Fibro-enchondroma,  123 

Fibroid  polyi^i  of  nose,  868  ;  tumours  of 
uterus,  1338  ;  recurrent,  132 

Fibroma,  119 ;  of  bone,  541 ;  of  breast, 
1361 ;  dura  mater,  757  ;  jaws,   886  ; 
larynx,  932 ;   ovary,  1326 ;  sarcoma, 
■    129  ;  of  testis,  1312 

Fibrous  anchylosis,  691 
goitre,  966 

union  of  fractures,  387 
Fibula,  fracture  of,  485 
Field  of  vision,  limitation  of,  837 
Figure-of-eight  bandage,  428;  suture,  165 
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Filaria  sanguinis  hominis,  313 

Fingers,  amputation  of,  1374  ;  dislocation 

of,  587  ;  enchondioma  of,  124  ;  super- 
numerary, 350  ;  webbed,  353 
First  intention,  union  by,  151 
Fissure  of  anus,  1124  ;  at  neck  of  bladder, 

1297  ;  of  tongue,  898  ;  syphilitic,  84 
Fissured  fracture,  711 
Fistula,  36;  in  ano,  1126;  bi-mucosa, 

1033;   branchial,   937;    ffecal,  1091; 

rectovaginal,     1349  ;     renal,    1167 ; 

urethral,     1295  ;       urinary,     1295 ; 

vesico-vaginal,  1349 
Fistula  and  phthisis,  1130 
Fitzgerald,  361 
Fixation  in  talipes,  356 
Fixed  splints  for  fractures,  410 

virus,  111 
Flail  joints,  697 
Flap  amputations,  1371 
Flat   foot,   366;    after   fracture,  488; 

gonorrhoeal,  633 
Flexion  in  aneurysm,  260,  262,  279  ;  in 

hip-disease,  665 
Flexor  tendons,  sprain  of,  449 
Floating  kidney,  1141 
Fluctuation,  25 

Foetus,  attached,  770  ;  parasitic,  118 

Folding  a  hernial  sac,  1040 

Follicular  prostatitis,  1251  ;  stomatitis, 

875 ;  tonsiUitis,  907 
Food,  as  a  cause  of  rickets,  529 
Foot,  amputation  of,  1379 ;  dislocation 

of,  603  ;  fracture  of,  490 
Forci-pressure,  221 

Forearm,  amputation  of,  1374  ;  disloca- 
tion, 578 

Forehead,  dermoid  cysts  of,  117 

Foreign  bodies  in  air-passages,  942  ;  in 
aneurysm,  263 ;  in  ear,  919  ;  in  the 
eye,  819,  825 ;  in  joints,  639,  689 ;  in 
lung,  993 ;  nose,  853 ;  as  a  cause  of 
obstruction,  1066 ;  in  palate,  875  ;  in 
pharynx,  974  ;  in  urethra,  1259 ;  in 
wounds,  157 

Fossa  duodenojejunalis,  1050 ;  intersig- 
moid,  1050  ;  subcecal,  1050 

Four-tailed  bandage  (Pick's),  418 

Fourth  nerve,  injury  to,  730 

Fractures,  375  ;  of  acetabulum,  453  ; 
amputation  in,  411,  417,  472 ;  of  base 
of  skull,  714 ;  bed  for,  404  ;  of  bones 
of  face,  418,  853;  of  car-pus,  451; 
clavicle,  423  ;  by  contre-coup,  715  ;  of 
coccyx,  454  ;  depressed,  of  skull,  711 ; 
and  dislocation,  435,  561  ;  in  reduction 
of  dislocation,  577  ;  Dupuytren's,  486  ; 
of  elbow,  438 ;  femur,  455  ;  fibula,  485 ; 
foot,  490  ;  humerus,  430  ;  hyoid,  941 ; 
into  knee-joint,  473,  479  ;  larynx,  941 ; 
malar  bone,  419  ;  maxilla;,  418  ;  meta- 
carpus, 451 ;  by  lauscular  action,  380, 
474  ;  of  nasal  bones,  418  ;  of  patella, 
473  ;  Pott's,  486.  602  ;  of  pelvis,  453  ; 
reduction  of,  405  ;  of  radius,  443  ;  of 
radius  and  ulna,  451 ;  of  ribs,  983  ;  in 
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sarcoma,  544 ;  of  scapula,  429 ;  of 
sacrum,  454  ;  into  shoulder-joint,  435  ; 
of  spine,  773 ;  of  sternum,  985 ;  of 
skull,  710 ;  of  tibia,  485  ;  of  tibia  and 
fibula,  480 ;  of  ulna,  449 ;  of  vault  of 
skull,  710 

Fragilitas  ossium,  378 

Friction  as  a  cause  of  inflammation,  16 

Fringes,  synovial,  639,  689,  509 

Frog's  skin,  grafting  of,  156 

Frost-bite,  44,  50 

Fumigation  in  syphilis,  99 

Functional  aphonia,  934 ;  disorders  of 
muscle,  334 

Fungi  in  ear,  917 

Fungus  of  dura  mater,  741 

Furneaux  Jordan's  amputation,  1375 ;, 
plaster  jacket,  798 

Furuncles  in  ear,  918 

Fusiform  aneurysm,  249 


G 

Gags,  872 

Galactocele,  1360 

Gall-bladder,  diseases  of,  1096 

Gall-stones  as  a  cause  of  obstruction, 
1066 ;  of  strangulation,  1055 ;  treat- 
ment of  impacted,  1060 

Galvanic  excitability  after  nerve-section, 
316 

-  Galvanism  in  nerve-injury,  320 ;  in  de- 
layed union,  390 
Galvanopuncture  in  aneurysm,  263 
Gamgee's  antiseptics,   414 ;  dressings, 

161 ;  splints,  409 
Ganglion,  114,  341 

Gangrene,  amputation  in,  49 ;  in  aneurysm, 
260,  279  ;  after  ligature  of  artery,  225, 
240  ;  causes,  39  ;  embolic,  44,  246  ;  in 
fractures,  403,  416 ;  due  to  nerve- 
irritation,  40 ;  in  hernia,  1030 ;  in  in- 
tussusception, 1054,  1063  ;  hospital, 
51 ;  moist,  45  ;  senile,  43  ;  in  spinal 
injury,  777  ;  symmetrical,  44 ;  throm- 
botic, 43 

Gangrenous  stomatitis,  856 

Gartner's  duct,  116 

Gastroduodenostomy,  1008 

Gastrostomy,  1007  ;  for  stricture,  980 

Gastrotomy,  976,  1009 

Gelatiniform  degeneration  of  bone,  519 

Generalisation  of  sarcoma,  132 

Genu  reeurvatum,  352  ;  valgum,  371 

Gestation,  ectopic,  1324 

Giant-cells  in  syphilis,  88 ;  in  tubercle, 
76 

Glanders,  70 

Glands,  caseating,  306  ;  excision  of,  307 ; 

in   erysipelas,   64 ;  inflammation  of,. 

304  ;  in  neck,  948  ;  tubercular,  306 
Glandular  tumours  of  breast,  1359 
Glaucoma,  833 
Gleet,  1266,  1271 

Glenoid  fossa,  fracture  of,  in  dislocation, 
577 
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Olioma,  131  ;  of  brain,  758  ;  of  choroid, 
840 

Globe,  rupture  of,  821 
Glossitis,  893 
Glottis,  scald  of,  946 
Glover's  suture,  166 

Gluteal    aneurysm,    270 ;    ligature  of 

artery,  295 
Godlee,  1000 
Goitre.    Sec  Thyroid 
Golding-Bird's  dilator,  945 
Gonococcus,  1265 

Gonorrhcea,  1265  ;  complications  of, 
1267  ;  conjunctivitis  in,  823;  epididymi- 
tis, 1304  :  prostatitis,  1251  ;  rheuma- 
tism, 366,  631,  1267 

Gooch's  splint,  436 

Gordon  on  Colles'  fracture,  447  ;  splint, 
448 

Gorget,  1220  ;  Teale's,  1290 

Gout,  17;  arteritis  in,  236;  arthritis,  634 ; 

iritis,  831 ;  neuritis,  324 ;  orchitis,  1310  ; 

phlebitis,  247  ;  p)rostatitis,  1253  ;  ure- 
thritis, 1267 
Gowers'  tumour  of  spinal  cord,  812 
Graafian  follicle  cysts,  115,  1328 
Grafting,  bone,  393  ;  in  burns,  181 ;  frog's 

skin,  156 ;  mucous  membrane,   156 ; 

nerves,   321 ;   omentum,   1088 ;  skin, 

154  ;  tendons,  333 
Granular  conjunctivitis,  823 
Granulation  tissue,  6,  152 
Granulations,  in  ear,  920  ;  healing  by, 

153 

Granuloma,  8  ;  fungoides,  534 

Graves's  disease,  966 

Grawitz  on  peritonitis,  1077 

Great  toe,  deformities  of,  369 

Greenstiek  fracture,  376 

Greig  Smith  on  enterectomy,  1085 ;  on 
intestinal  strangulation,  1059  ;  on  peri- 
tonitis, 1078 

Gritti's  amputation,  1377 

Growth,  arrest  of  after  fracture,  396,  433, 
470,  488  ;  in  rickets,  527  ;  in  syphilis, 
519 

Gum  and  chalk  bandage,  409,  482 
Gummata  in   bone,   515 ;    brain,   758 ; 

bursa:;,  348  ;  in  hereditary  syphilis,  90  ; 

histology  of,  88  ;  of  iris,  829  ;  in  muscle, 

338  ;  of  skull,  740,  744  ;  of  testis,  1307  ; 

tongue,  898  ;  treatment  of,  102 
Gums,  hypertrophy  of,  884 
Guthrie's  perineal  section,  1289 
Gutta-percha  in  fracture  of  jaw,  420 
Gutter  fractures,  711 
Gymnastics  in  lateral  curvature,  808 


H 

Hffimarthrosis,  613 

Hcumatocele,  148,  1320 

Ha;matoma,  148  ;  arterial,  215,  277 ;  of 

chest-wall,  985 
Haimatomyelia,  785 
Ha^matosalpinx,  1322 


HEE 

Hrematuria,  1177;  after  spinal  injury,  772; 

in  enlarged  prostate,  1242 ;  in  villous 

tumour,  1232 
Hemophilia,  233 
Hemoptysis,  990 

Hfemorrhage,  209  ;  into  abscesses,  35  ;  in 
aneurysm,  254  ;  as  a  cause  of  shock, 
141 ;  in  cleft  palate,  874 ;  in  chest  in- 
juries, 988 ;  in  cut  throat,  938 ;  diagnosed 
from  shock,  143 ;  from  ear,  717 ;  into 
eye,  820,  839  ;  in  fractures,  399,  414  ; 
intracranial,  727  ;  from  kidney,  1143  ; 
after  lithotomy,  1222  ;  in  myopia,  817  ; 
from  middle  meningeal,  727,  732  ;  after 
ovariotomy,  1338 ;  into  peritoneum, 
1004  ;  after  piles,  1113  ;  into  spinal 
canal,  780  ;  secondary,  210,  259  ;  treat- 
ment of,  220  ;  subperiosteal,  in  rickets, 
532  ;  in  tracheotomy,  956  ;  after  wound 
of  tonsil,  875,  911  ;  after  urethrotomy, 
1287  ;  from  varicose  veins,  241 

Hsemorrhagic  diathesis,  233 ;  exudation, 
8  ;  infarct,  58,  246  ;  sarcoma,  115 

Hfemothorax,  989 

Hagedorn's  needles,  160 

Hahn's  tampon,  957 

Hallux  fiexus,  369  ;  rigidus,  369  ;  valgus, 
370 

Hamilton,  on  cold  abscesses,  53 

Hammer-toe,  308 

Hammond's  wire  splint,  321 

Hand,  club,  352 ;  fractures  of,  452 ;  tendon 

sheaths  of,  341 ;  incisions  into,  341 
Hard  cataract,  extraction  of,  848 
Hare  on  cerebral  localisation,  703 
Hare-lip,  850  ;  pins,  165 
Harrison's  truss,  1043  ;   whip  bougies, 

1282 ;    on   enlarged  prostate,    1241  ; 

draining  bladder,  1247 
Healing  by  first  intention,  151 ;  under 

scab,  153 

Heart,  failure  of,  in  anesthesia,  1385 ; 

wounds  of,  987 
Heat,  in  arthritis.  616  ;  hfemorrhage,  219; 

taxis,  1024 
Hectic,  27,  34 

Helplessness  in  fractures,  395 
Hemianjiesthesia  in  railway  injuries,  788 
Hereditary  syphilis,  95  ;  choroiditis  in, 

828 ;  laws  of  transmission,  94  ;  ostitis 

in,  518  ;  teeth  in,  828 
Heredity  in  syphilis,  s7  ;  in  tubercle,  74 
Hernia,  1010;  anatomy  of,  1011 ;  causes 

of,  1010  ;  cerebri,  756;  congenital,  1033; 

diaphragmatic,  1048  ;  direct  inguinal, 

1035  ;  encysted,  1035  ;  femoral,  1043  ; 

inflamed,  1009;  insuinal,  1033;  diagno- 
•  sis  of,  1301 ;  internal,  1050 ;  infantile, 

1035  ;  irreducible,  1010  ;  of  lung,  992  ; 

lumbar,  1049 ;  Littre's,  1022 ;  obstructed, 

1018  ;  obturator,  1047  ;  perineal,  1048  ; 

pudendal,  1048  ;  radical  cure  of,  1037, 

1045;  sciatic,  1049;  strangulated,  1019 ; 

of  testis,  1310 ;  tunicary  of  bladder, 

1275 ;  of  joints,  017,  640,  644 ;  umbihcal, 

1046  ;  ventral,  1047 
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Herniotomy,  1028,  1037 

Herpes  labialis,  26  ;  on  face,  854  ;  gesta- 

tionis,  190  ;  after  nerve-section,  317  ; 

preputial,  81 
Hey,  599,  1381 

Hill's,  Berkeley,  urethrotome,  1285 

Hilton's  case  of  gangrene,  40  ;  on  open- 
ing abscesses,  30 

Hip :  amputation  of,  1375  ;  anchylosis, 
676 ;  contusion,  464  ;  disease  of,  659  ; 
and  hysteria,  667  ;  and  bursitis,  668  ; 
and  ostitis  of  femur,  668  ;  and  sacro- 
iliac disease,  668,  677 ;  stages  of  disease, 
668 ;  shape  of,  614 ;  dislocations  of, 
587  ;  congenital,  350  ;  unreduced,  555  ; 
excision  of,  676,  701 

Hodgen's  splint,  469,  482 

Holt'a  dilator,  1285 

Homatropin,  814 

Horns,  133 ;  on  scalp,  737 ;  on  eyelids, 
843 

Horsley :  on  intracranial  tumours,  757 ; 
on  tetanus,  110 ;  on  tumours  of  spinal 
cord,  812 

Hospital  gangrene,  51 

Howse  on  gastrostomy,  1008 

Humerus  :  dislocation  of,  566 ;  reduction 
of,  571 ;  unreduced,  576  ;  fracture  of, 
430  ;  in  reducing  dislocation,  577  ;  un- 
united, 389  ;  separation  of  epiijhysis  of, 
432,  442,  580 

Humphry,  590,  689 

Hunter's  canal,  ligature  in,  298  ;  method 
of  hgature,  259 

Hutchinson  :  amputation  in  gangrene,  50 ; 
massage  in  intestinal  obstruction,  1073  ; 
on  ostitis  deformans,  534 

Hydatid  :  of  brain,  758  ;  breast,  1359 ;  kid- 
ney, 1151 ;  Uver,  1095 ;  of  Morgagni, 
116  ;  and  ovarian  cyst,  1332 

Hydramnios,  1330 

Hydrarthrosis,  609,  618,  643 

Hydrencephalocele,  706 

Hydrocele,  1316  ;  diagnosis  of,  1301 ;  of 
hernial  sac,  1012  ;  of  neck,  311,  951 

Hydrogen  gas,  injection  of,  1004 

Hydronaphthol,  i61 

Hydronephrosis,  1147 ;   spurious,  1143  ; 

and  ovarian  cyst,  1332 
Hydrophobia,  109 
Hydrophobic  tetanus,  105 
Hydrops  antri,  882;  articuli,  609,  618, 

643 

Hydrosalpinx,  114,  1322 
Hygroma,  congenital,  119,  127,  311,  951 
Hyoid,  fracture  of,  941 
Hyolingual  canal,  118  ;  cysts,  952 
Hyperabduction  in  reducing  dislocation, 
575 

Hyperemia  of  brain,  745 

Hyperesthesia  of  la.-ynx,  934  ;  in  spinal 

injury,  777  ;  in  railway  injury,  788 
Hypermetropia,  815 
Hyperostosis,  516,  520 
Hyperplasia  and  inflammation,  18 
Hyperpyi-exia  in  tetanus,  108 


INF 

Hypertrophic  catarrh  of  nose,  864  ;  lupus,. 
857 

Hypertrophy  of  bone,  491 ;  breast,  1352  ; 

congenital,  312  ;  tonsils,  908 
Hypnotic  sleep,  788 
Hypodermic  use  of  mercury,  99 
Hypospadias,  1298 

Hypostatic  congestion  in  spinal  injury, 
799 

Hysterectomy,  1343 

Hysteria  and  hip-disease,  667 ;  in  railway 

accidents,  788 
Hysterical  dysphagia,  976 


I 

Ice-bag,  for  checking  inflammation,  416 

Ichthyosis  of  tongue,  895 

Idiopathic  aneurysm,  249 

Ileus  paralyticus,  1032,  1057, 1067 

Iliac  abscess,  794  ;  aneurysm,  275  ;  com- 
mon artery,  ligature  of,  294  ;  external, 
296 ;  internal,  295 

Immediate  treatment  of  talipes,  359 

Immovable  splints,  408 

Impacted  calculus  in  ureter,  1157 ;  in 
urethra,  1258 
fracture,  394 

Impaired  mobility  in  hip-disease,  665 

Imperfect  repair  after  dislocation,  554 

Impermeable  stricture,  1282 

Impetigo,  184 

Implantation  of  intestine,  1091 
Impulse,  loss  of,  in  strangulation,  1023 
Incised  wounds,  150 

Incisions :  on  hand,  341 ;  to  relieve  ten- 
sion, 48,  55  ;  in  hydrocele,  1320 

Incontinence  in  spinal  injury,  782  ;  after 
fistula,  1130  ;  of  urine,  1192 

Incubation  of  hydrophobia,  109  ;  of  syphi- 
lis, 81,  87  ;  of  tetanus,  106  ;  of  tubercle, 
75 

Indian  operation  for  rhinoplasty,  861 
Induration  of  chancre,  82 ;  lobular,  of 

breast,  1357 
InequaUty  of  limbs  in  scoliosis,  802 
Infantile  hernia,  1035  ;  hydrocele,  1318  ; 
paralysis,  361,  364  ;  as  a  cause  of  frac- 
ture, 377  ;  simulating  rickets,  530 ; 
pseudoparalysis,  96 ;  umbilical  hernia, 
1046 

Infarcts,  246  ;  in  pytemia,  58 

Infected  wounds,  160,  168 

Infective  arteritis,  234 ;  softening  of 
thrombi,  244 

Inferior  maxilla,  fracture  of,  419 

dental  nerve  in  fracture,  422  ;  section 
of,  330 

Infiltrating  scirrhus,  1363 

Inflammation,  7 ;  of  bone,  491 ;  brain, 
741,  754  ;  in  burns,  178  ;  chronic,  17  ; 
diffuse,  of  neck,  948  ;  in  fracture,  402, 
416  ;  of  hernia,  1018  ;  and  hyperplasia, 
18  ;  of  joints,  608 ;  of  meninges,  741 ; 
due  to  poisons,  53  ;  phlegmonous,  51 ; 
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after  sprains,  551  ;  of  tongue,  893 ; 
temperature  in,  9  ;  treatment  of,  12  ;  in 
wounds,  152,  157 

Infractions  in  rickets,  530 

Ingrowing  toe-nail,  208 

Inguinal  aneurysm,  275  ;  canal  in  hernia, 
1040  ;  colotomy,  1083  ;  hernia,  1033  ; 
radical  cure  of,  1037  ;  tumours,  diagno- 
sis of,  1301 

Inhalations,  925 

Injection  in  delayed  union  of  bone,  390  ; 
gonorrhoea,  1269 ;  hydrocele,  1319 ; 
hernia,  1039 ;  hydrops  articuli,  645 ; 
piles,  1110 ;  synovitis,  018  ;  syphilis, 
99 

Injury,  as  a  cause  of  arthritis,  610 ;  his- 
tological changes  after,  4 

Innominate  aneurysm,  261,  266  ;  ligature, 
282 

Inoculation  of  tubercle,  75 

Insanity,  traumatic,  735 

Inspection  in  intestinal  obstruction,  1071 

Instrumental  compression,  268 

Insufflation  in  intussusception,  1062  ;  of 

larynx,  925 
Intention,  healing  by  first,  151 
Intercostal  arteries,  wounds  of,  988 
Interdental  splints,  420 
Intermaxilla,   treatment   of   in  harelip, 

852 

Intermediary  amputation,  1371 
Intermittent  fever,  11 
Internal  derangement,  599 

ear,  diseases  of,  922 

haemorrhage,  213 

ha?morrhoids,  1106 

hernia,  1050 

iliac,  aneurysm  of,  276  ;  ligature  of, 
.  295 

mammary,  ligature  of,  289  ;  wounds 
of,  989 

pudic,  hremorrhage  from,  220,  1222 

strangulation,  1049,  1056 

urethrotomy,  1284 
Interrupted  suture,  166 
Intersigmoid  fossa,  1050 
Interstitial  absorption  of  neck  of  femur, 
464 

condensing  ostitis,  520 

emphysema,  982 

fibroids,  1340 

gestation,  1324 

keratitis,  97,  827 

syphilitic  osteomyelitis,  515 
Intertrigo,  185 
Intestinal  anastomosis,  1090 

implantation,  1091 

obstruction,  1049,  1063;  symptoms 
of,  1068  ;  treatment  of,  1072 

strangulation,  1059  ;  evacuation  in, 
1060 

Intestines,  inflation  of,  1004 ;  in  hernia, 
1030 ;  malignant  disease  of,  1065  ; 
operations  on,  1079 ;  resection  of, 
1087  ;  strangulation  of,  1020  ;  stricture 
of,  1004  ;  wounds  of,  1006 
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Intoxication,  septic,  21 

Intra-articular  anchylosis,  691  ;  fracture, 

383  ;  of  femur,  456 
Intracranial  hivmorrhage,  727  ;  abscess, 

750;  suppuration,  746  ;  tumours,  757 
Intracystic  growths,  115 
Intralaryngeal  operations,  933 
Intraparietal  sac,  1012,  1026 
Intrapelvic  abscess  in  hip-disease,  667, 

676 

Intrathoracic  aneurysm,  265 
Intrauterine  fracture,  376 
Introduction  of  foreign  bodies  in  aneurysm, 
263 

Intubation  of  larynx,  960 ;  a-sophagus, 
980 

Intussusception,  1052  ;  treatment  of, 
1061  ;  chronic,  1067 ;  treatment  of, 
1073 

Inunction  of  mercury  in  syphilis,  99 

Inversion  as  an  aid  to  taxis,  1024 

Involution  cysts,  115 

Iodide  of  potash  :  coryza,  100  ;  eruptions, 
100,  190;  in  syphilis, 100;  in  aneurysi.i, 
257  ;  in  ostitis,  499 

Iodine  in  goitre,  968  ;  in  hydrocele,  I'U'.) 

Iodoform  in  abscesses,  32,657;  ia  L\v:;- 
tures,  414;  hydrocele,  1320;  all^r  r  ■- 
moval  of  tongue,  906 ;  in  sypli;liac 
ulcers,  198  ;  in  wounds,  161 ;  poisoning, 
161 

Iridectomy,  847  ;  for  glaucoma,  834 
Iris,  diseases  of,  829  ;  insyiJliilis,86, 828; 

after  cataract,  849;   in  rheumatism, 

830  ;  prolapse  of,  819 
Iron  in  erysipelas,  65 
Irreducible    hernia,     1016  ;  umbilical, 

1016,  1046 
Irrigation  of  joints,  549,  628  ;  of  wounds, 

160 

Irritability  of  bladder,  1190  ;  brain,  721, 

745 ;  urethra,  1280 
Irritants,  classification   of,   1 ;  causing 

gangrene,  40  ;  effect  of,  7 
Irritation,  sympathetic,  of  eye,  820 
Irritative  fever,  10 
Ischiorectal  abscess,  1122 
Italian  operation  for  rhinoplasty,  802 
Itching  of  scars,  174 
Ivory  exostoses,  125,  537 


J 

Jack-towel  in  extension,  557,  574 
Jacobson,  702 

Jaws,  closure  of,  882 ;  dislocation,  5(il  ; 

.  excision,  889  ;  of  condyle  of,  883  ; 
fracture  of,  419  ;  necrosis  of,  500,  879  ; 
resection,  869  ;  tumours,  884 

Joints,  contusions  of,  550;  excision  of, 
and  arthrectomy,  656  ;  compound  frac- 
tures into,  417,  443,  452;  dislocations 
of,  552  ;  unreduced,  554  ;  examination 
of,  612 ;  haemorrhage  into,  233  ;  in- 
flammation of,  60S ;   of  ankle,  685  ; 
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elbow,  683  ;  hip,  659  ;  knee,  677  ;  sacro- 
iliac, 676 ;  shoulder,  686  ;  wrist,  688  ; 
injuries  of,  546 ;  in  fractures,  402  ;  of 
elbow,  438,  443  ;  of  knee,  473,  479  ;  of 
shoulder,  435  ;  of  wrist,  452  ;  irrigation 
of,  628;  loose  bodies  in,  639,  688; 
shape  of  when  inflamed,  614,  617,  623  ; 
sprains  of,  550  ;  of  spine,  771 ;  wounds 
of,  546 

Jordan  Lloyd's  elastic  strap,  1375 

Joubert's  suture,  1088 

Jugular  vein,  ligature  of,  in  pya?mia,  753  ; 

wound  of,  939 
Junker's  inhaler,  1384 
Jury-mast,  798 


K 

Kangaroo  tendon,  223 
Keegan  on  lithotrity,  1215 
Kelotomy,  1028 
Keratitis,  interstitial,  97,  827 
Kerato-iritis,  830 
Keiicn,  206 

Key-i-.ctc  ];c::ltion  in  scoliosis,  807 
Key's  r.tr.i:,  1218 

Kidney,  r^normalities  of,  1140  ;  calculus 
in,  1152  ;  differentiation  of  secretion  of, 
116S  ;  examination  of,  1150;  floating, 
1141 ;  inflammation  of,  1159  :  injuries 
of,  1142;  operations  on,  1169;  tumours, 
1150 

Knee-joint,  amputation  through,  1377 ; 
arthrectomy  of,  658  ;  aspiration,  476  ; 
in  Charcot's  disease,  648 ;  dislocation 
of,  598  ;  drainage  of,  628  ;  excision  of, 
703  ;  in  fractured  patella,  479  ;  fracture 
into,  473,  479 ;  internal  derangement 
of,  599  ;  irrigation  of,  628 ;  shape  of 
in  synovitis,  614,  617  ;  Thomas'  splint 
for,  683  ;  tubercle  of,  678 

Knock-knee,  371 

Knott,  600 

Kocher,  removal  of  tongue,  905  ;  on  frac- 
tured patella,  473 
Koeberle,  resection  of  intestine,  1086 
Koenig,  651 

Kraske,  on  excision  of  the  rectum,  1137 
Krohne,  modified  Thomas'  splint,  798 
Kussmaul,  1059 
Kyphosis,  801 


L 

Labial  cysts,  884,  1348 
Lacerated  wounds,  151 
Lachrymal  obstruction,  842 
Lactic  acid  in  lupus,  193 
Lamellar  cataract,  832 
Laminated  clot,  251,  256 
Landry,  110 

Langenbeek,  701 ;    nasal  polypi,   869 ; 

operation  for  nose,  862  ;  resection  of 

maxilla,  870 
Laparo-colotomy,  1083 


LIP 

Laparotomy  in  intestinal  obstruction, 
1073  ;  strangulation,  1059  ;  intussus- 
ception, 1063  ;  peritonitis,  1078  ;  peri- 
typhhtis,  1075 

Laryngeal  growths,  removal  of,  933 ; 
diagnosis,  963 

Laryngitis,  erysipelatous,  64  ;  from  scald, 
946  ;  in  syphilis,  84,  92 

Laryngotomy,  953  ;  preliminary,  904 

Laryngo-tracheotomy,  959 

Larynx,  diseases  of,  924  ;  disorders  of 
sensation,  934  ;  foreign  bodies  in,  942  ; 
fracture  of,  941  :  intubation  of,  960  ; 
operations  on,  953  ;  paralysis,  934  ; 
perichondritis,  929  ;  phthisis  in,  929  ; 
syphilitic  disease  of,  931 ;  tumours, 
931 :  wounds,  938 

Latent  calculus,  1155,  1208 
fracture  of  spine,  776 

Lateral  curvature  of  spine,  802 
lithotomy,  1217 
sinus,  thrombosis  of,  752 

Lawn-tennis  leg,  332 

Lead  in  eczema,  186 

Leather  splint  for  fractured  patella,  478 

Leg,  amputation  of,  1377 

chronic  ulcer  of,  199,  241 ;  fracture 
of,  480,  488 

Leiter's  coils,  13  ;  panelectroscope,  1271 

Lembert's  suture,  1086 

Length  of  mesentery  in  hernia,  1010 

Lengthening  in  hip-disease,  665 

Lens,  dislocation  of,  821 

Leontiasis  ossea,  535 

Lepra  cells,  103 

Leprosy,  102  ;  of' the  face,  858 

Leucocytes,  action  of  in  repair,  5 

Leucoma,  895 

Leucoplakia,  895 

Lichen,  188  ;  in  syphilis,  84 

Lids,  granular,  823 

Ligaments,  division  of,  in  talipes,  358  ; 
strain  of  spinal,  771 

Ligature  of  abdominal  aorta,  293  ;  in 
aneurysm,  259,  264  ;  of  arteries,  222 ; 
after  compression,  258  ;  for  inflamma- 
tion, 416  ;  of  artery  and  vein,  229  ;  of 
anterior  tibial,  300 ;  of  axillary,  289 ; 
of  brachial,  290;  carotid,  233;  of 
common  iliac,  294 ;  dorsalis  pedis, 
301 ;  of  external  iliac,  296  ;  facial,  286  ; 
femoral,  297 ;  gluteal,  295  ;  jugular 
vein  in  pyjemia,  753 ;  internal  mam- 
mary, 289  ;  internal  iliac,  295  ;  innomi- 
nate, 282  ;  lingual,  285  ;  popliteal,  298  ; 
posterior  tibial,  299  ;  for  piles,  1112 ; 
radial,  292  ;  subclavian,  286  ;  temporal, 
286 ;  varicose  veins,  242  ;  vertebral, 
288 

Lime  in  rickets,  531 
Limping  in  hip-disease,  661 
Line  of  demarcation,  41 
Linear  osteotomy  in  ostitis,  500 
Lingual  artery,  ligature,  285  ;  nerve,  ope- 
rations on,  900 
Lip,  malformations,  850 ;  epithelioma,  860 
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Lipoma,  121  ;  congenital,  769 ;  myxo- 
matous, 122 ;  nasi,  855  ;  of  tongue, 
'JOO 

Li(juefaction  of  tubercular  deposit,  77 

Lisfranc's  amputation,  1381 

Lister's  dressings,  33,  1(51 ;  excision  of 

wrist,  699 ;  tourniquet,  218 ;  sounds, 

1283 

Liston's  splint,  465 

Lithotomy,  lateral,  1217 ;  accidents  in, 
1222  ;  cellulitis  after,  52  ;  prognosis  of, 
1222;  median,  1224;  suprapubic,  1226 ; 
compared  with  lithotrity,  1228 

Lithotrity,  1210 ;  accidents  in,  1214  ;  at 
different  ages,  1215 ;  difficulties  in, 
1216  ;  compared  with  lithotomy,  1228 

Littre's  hernia,  1022  ;  operation,  1083 

Liver,  abscess  of,  1093  ;  hydatids,  1095  ; 
operations  on,  1094  ;  rupture,  1003 

Lobular  induration  of  breast,  1357 

Localisation,  cerebral,  763 

Locality  of  pain  in  hip-disease,  661 
of  leprosy,  102 

Lonsdale's  clamp,  422 

Loose  cartilages  in  joints,  639,  688 

Lordosis,  663,  801 

Loreta's  case  of  abdominal  aneurysm, 
263,  275 
operation,  1009 
Lucas,  600 
Lumbago,  772 

Lumbar  abscess,  704  ;  colotomy.  1081 ; 
hernia,  1049 ;  vertebra,  fracture  of, 
782 

Lund's  oil,  1260 

Lungs,  foreign  bodies  in,  943,  993  ;  hernia, 

992  ;  injuries  of,  982,  986 
Lupus,  74, 190;  of  face,  857  ;  hypertrophic, 

857;  of  larynx,  930;   rectum,  1120; 

of  tongue,  899 
Lupus  erythematosus,  193 
Luschka's  gland,  769 
Luxatio  erecta,  566 
Lymph,  organisation  of,  152 
Lymphadenitis,  304;  in  syphilis,  83 
Lymphadenoma,  131,  309 
Lymphangeioma,  119,  311,  951 
Lymphangeiectasis,  311 
Lymphangitis,  302 

Lymphatic  glands,  diseases  of,  302  ;  in 
erysipelas,  64 ;  inflammation  of,  in 
neck,  948  ;  tumours  of,  308 

Lymphoma,  309 

Lymphorrlnea,  313 

Lymphosarcoma,  131,  310 


M 

MacCormac,  686 

MacEwen,  392,  725  ;  chisels,  373  ;  drain- 
age-tubes, 169  ;  intubation-tubes,  960  ; 
radical  cure  of  hernia,  1040 

MacGill,  392,  1249 

Mclntyre  splint,  469 

Macrocheilia,  312 

Macroglossia,  127,  312,  892 


MEIi 

Macrostoma,  850 
Macule,  183 
Madelung,  1082 

Maisonneuve's  urethrotome,  1285 
Makins'   clamp,    1087 ;  artificial  anus, 
1093 

Malar  bone,  fracture  of,  419 
Malformations  of  bladder,  1183;  of  breast, 

1352  ;  of  face,  850;  of  rectum,  1101;  of 

tongue,  892 
Malgaigne's  hooks,  476 ;   operation  for 

hare-lip,  851 
Malignancy,  132 

Malignant  disease  of  intestine,  1065  ; 
adema,  67  ;  pustule,  67 

Malingering,  ulcers  in,  200 

Malnutrition  after  sprain,  551 
as  a  cause  of  non-union,  389 

Malposition  of  testis,  1303 

Malum  coxffi  senile,  637,  644 

Mal-union  of  fracture,  383 

Mammary  abscess,  1355 
gland.    See  Breast 
glandular  tumour,  1360 
ligature  of  internal,  289 

Mammilla.    See  Nipple 

Manipulation  in  aneurysm,  262 ;  in  dis- 
location of  the  spine,  783  ;  in  Colles' 
fracture,  449  ;  in  lateral  curvature,  808 ; 
in  reduction  of  dislocation,  557,  571 

Manual  examination  of  rectum,  1071, 1102 

Marriage  in  syphilis,  94,  102 

Marsh,  600,  655 

Martin's  bandage,  199 

Massage  in  lateral  curvature,  808  ;  in  in- 
flammation, 19  ;  in  intestinal  obstruc- 
tion, 1073  ;  in  nerve-injury,  320,  325  ; 
in  cedema,  248  ;  in  sprains,  551  ;  in 
tenosynovitis,  341 ;  in  writer's  cramp, 
336 

Mastitis,  1354  ;  chronic  interstitial,  1357 
Mastoid  cells,  suppuration  in,  749,  752, 
920 

Maxilla,  fracture  of,  419  ;  dislocation  of, 

661 ;  necrosis  of,  500 
Measurement  for  truss,  1015 
Mechanical  stimulation  in  delayed  union, 
390 

support  in  caries,  796;  curvature,  809 
Meckel's  diverticulum,  117,  1051 

ganglion,  excision  of,  329 
Median  lithotomy,  1224  ;  compared  with 

lateral,  1225 
Mediastinal    abscess,   993  ;    in  Pott's 

disease,  792 
Medulla,  drainage  of,  506 ;  in-  fractures, 
381 

oblongata,  pressure  on  in  caries,  791 
Medullary  carcinoma,  139 

lesions  of  brain,  723,  759 

sarcoma  of  bone,  541 
Meibomian  cyst,  843 
Melanosis,  130 

Melanotic  sarcoma,  130 ;  of   iris,  829 : 

choroid,  840 
Melon-seed  bodies,  339,  347,  688 
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Meniere's  disease,  923 

Meningeal  artery,  rupture  of,  727 

Meningitis,  741 ;  of  cord,  809  ;  consecu- 
tive to  otitis,  749, 921  ;  disease  of  spine, 
792 ;  suppurative,  746 

Meningocele,  706,  766 

Meningomyelitis  and  railway  spine,  789, 
811 

Meningomyelocele,  766 

Mental  emotion  as  a  cause  of  shock,  141 

Mercier's  prostatotomy,  1248 

Mercurial  necrosis,  501 ;  stomatitis,  877, 

879  ;  teeth,  828  ;  and  cataract,  832 
Mercury  in  inflammation,  19 ;  in  iritis, 

831  ;  in  syphilis,  98 
Mesentery,  length  of,  1010 ;  prolapse  of, 

1011 

Metacarpal  bones,  fracture  of,  451 ;  tuber- 
cular disease  of,  524 ;  dislocation  of 
thumb,  585 

Metastasis  in  erysipelas,  64 

Metastatic  abscesses,  28,  58 ;  orchitis, 
1304 

Meteorism  in  obstruction,  1068 
Methylene  bichloride,  1385 
Mickulicz,  686  ;  on  peritonitis,  1078 
Microbes  causing  gangrene,  40;  non- 
infective,  20 ;  pathogenic,  23 
Micrococcus  cyaneus,  25 
Micro-organisms  of  suppuration,  23 
Microsporon  furfur,  204 
Micturition  in  fracture  of  spine,  780 
MiddeldoiiDf's  triangle,  437 
Middle  ear,  disease  of,  919 

meningeal,  rupture  of,  727,  732 
Milk  cysts,  1360 

Mind-blindness  in  lesions  of  cortex,  725 
Mobility  as  a  sign  of  fracture,  394  ;  in  hip- 
disease,  666 
Mocmain  truss,  1013 
Moist  gangrene,  39,  45 
Moles,  201 

Molhties  ossium,  536 ;  and  fracture,  378 
MoUuscum  contagiosum,  202,  844 ;  on 
face,  859 
librosum,  120,  127 
Monoplegia,  722 
Monospasm,  722 
Morbus  coxfe,  659 
Morgagni,  hydatid  of,  116 
Morrant  Baker,   648;    on  excision  of 

tongue,  903 
Morris,  590;  bitrochanteric  measurement, 

457 

Mortification,  causes  of,  39 
Morton's  fluid,  768 

Mouth,  inflammation  of,  875  ;  lupus,  191 ; 

malformations,  871  ;  tmnours  of,  884  : 

wounds  of  floor  of,  938 
Movable  kidney,  1141 

splints,  408 
Movement  as  a  cause  of  non-union,  389 
Mucocele,  842 

Mucous  cysts,  114;  of  mouth,  884,887; 
tongue,  900 
membrane,  grafting  of,  156 


NEC 

Mucous  patches,  84  ;  on  tongue,  898 

polypi,  867 
Mucus  in  urine,  1179 
Miiller's  ducts,  116 

Multilocular  cysts  of  jaws,  888  ;  ovary, 
1326 

Multiple  periostitis,  506 
Mumps,  911 ;  and  orchitis,  1304 
Muscffi  volitantes  in  myopia,  817 
Muscles,  rupture  of  abdominal,  1002 
functional  disorders  of,  334 
ossification  of,  332 
paralysis  of  ocular,  840 
rupture  of,  332,  1002 
Muscular  asthenoisia,  841 

atrophy,  331,  335;  after  fractures, 
403 ;  in  arthritis,  615,  665  ;  after 
nerve-section,  316  ;  sprains,  331 
contraction  as  a  cause  of  fracture, 
380,  474;  of  displacement,  394; 
after  nerve-injury,  322;  inarthritis, 
615 

contracture,  337 

spasm  after  head  injuries,  722 ;  in 
swallowing,  976  ;  in  tetanus,  107  ; 
in  stumps,  1382 
strain,  772  ;  in  spinal  injury,  771 
twitching  in  fracture  of  spine,  781 
wasting  as  a  cause  of  curvature,  802 
Musculospiral,  paralysis  of,  316,  438 
Mydriasis,  traumatic,  820 
MyeHtis,  810 

Myeloid  sarcoma,  129  ;  of  bone,  542 
Myofibroma,  126 
Myolipoma,  congenital,  769 
Myopia,  816 
Myosarcoma,  131 
Myositis,  337 
Myxcedema,  965 
Myxoma,  122 

Myxomatous  carcinoma,  139 

lipoma,  122 
Myxosarcoma,  129 


N 

NiBvi,  126,  200,  231  ;  of  eyehd,  844  ;  neck, 
951 ;  of  scalp,  737  ;  tongue,  899 

Nails,  affections  of,  207 ;  after  nerve- 
section,  317  ;  ingrowing,  208 

Narcotics  in  neuritis,  325 

Nares,  tumours  of,  867 

Nasal  bones,  fracture  of,  418  ;  inflamma- 
tion of,  865 

Nasopharyngeal  polypi,  868 

Nathan  Smith's  splint,  469,  482 

Natiform  skull,  518, 

Neck,  cellulitis  of,  53,  948 ;  cysts  of,  95, 
117;  dislocation  of  tendons  of,  334; 
inflammation  of  glands  of,  948  ;  naivi, 
951  ;  tumours,  951 ;  wry  neck,  949  r 
wounds  of,  937 

Neck  of  femur,  absorption  of,  464  ;  angle 
of,  456  ;  atrophy,  458  ;  fracture,  456  ; 
diagnosis,  463 
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Necrogenic  lupus,  191 

Necrosis,  492  ;  acute,  501  ;  after  amputa- 
tion, 512  ;  coagulation,  24 ;  of  cranium, 
740 ;  of  cartilage,  610  ;  of  jaws,  879  ; 
mercurial,  501  ;  of  nasal  bones,  866  ; 
of  last  phalanx,  340  ;  phosphorus,  600 ; 
quiet,  494,  498  ;  of  scalp  wounds,  710  ; 
of  stumps,  1382 

Needle,  exploring,  30 
for  cataract,  848 

Nekton's  line,  457  ;  operation  for  hare- 
lip, 851  ;  enterostomy,  1080 

Nephralgia,  1154 

Nephrectomy,  1171 

Nephritis,  1158 ;  causing  suppression, 
1145 

Nephrolithotomy,  1169 
Nephrorrhaphy,  1142 
Nephrotomy,  1169 
Nerve-bulb,  316 

Nerves,  anastomosis  of,  316  ;  compression 
of,  217,  318,  401 ;  contusions  of,  318  ; 
evulsion,  329  ;  grafting,  321 ;  inflam- 
mation of,  323 ;  injury  of  cranial  nerves 
in  fractures,  717,  729  ;  irritation  as  a 
cause  of  gangrene,  40  ;  of  tetanus,  105  ; 
in  leprosy,  104  ;  in  syphilis,  92  ;  regen- 
eration of,  315  ;  wounds  of,  315 

Nerve -section  in  tetanus,  108  ;  as  a  cause 
of  anchylosis,  692 

Nerve-splitting  in  leprosy,  105 

Nerve-stretching,  319,  325 ;  in  leprosy, 
105  ;  tetanus,  108 

Nerve-suture,  319 

Nervous  system,  diseases  of,  in  arthritis, 
611,  644 ;  as  a  cause  of  fracture,  378  ; 
in  syijhilis,  104  ;  in  railway  accidents, 
788 

Neuber's  drainage-tubes,  169 

Neuralgia,  326  ;  of  scars,  174  ;  stumps, 

1382  ;  testis,  1303 ;  nerve-section  for, 

813 

Neurenteric  canal,  cysts  from,  118 
Neuritis,  323  ;  as  a  cause  of  tetanus,  106; 

optic,  835 
Neurofibroma,  plexiform,  120 
Neuroma,  127,  330 
Night-blindness,  838 

Nipple,  affections  of,  1352 ;  Paget's  disease 

of,  1353  ;  retraction  of,  1366 
Nitric  acid  in  piles,  1110;  in  prolapse. 

1116 

Nitrous  oxide  gas,  1383 
Nocturnal  incontinence,  1192 
Nodes,  492,  521 ;  Parrot's,  518,  740 
Nodosity  of  joints,  637 
Nodular  scirrhus,  1363 
Noma,  856 

Non-union  of  fracture,  387 

Nose,  hannorrhage  from,  862  ;  hyper- 
trophy of,  855  ;  foreign  bodies  in,  853; 
malformations  of,  861  ;  plastic  surgery 
of,  861 ;  syphilitic  affections  of,  92, 
95 

Nostrils,  plugging,  862 
Nothnagel's  test,  1088 


0KB 

Nuclear  cataract,  832 
Nuhn's  gland,  114,  885 
Nussbaum,  336,  392 

Nutrition,  influence  of,  in  repair,  3 ;  lesions 

in  spinal  injury,  777,  810 
Nystagmus,  822 

O 

Obesity  and  ovarian  cysts,  1330 
Oblique  illumination  of  eye,  814 
Obsolescence  of  tubercle,  77 
Obstructed  hernia,  1018 

lymphatics,  313 
Obstruction,    intestinal,    1049,  1063; 

diagnosis  of,  1070  ;  symptoms,  1068  ; 

treatment,   1072 ;    after  ovariotomy, 

1338 

Obstruction  of  lachrymal  duct,  842 

of  ureter,  1146 

of  veins,  244 
Obturator  artery,  division  of,  1045 

hernia,  1047 

internus  in  dislocation  of  hip,  590 
Occlusion  of  vessels,  effects  of,  215 
Ocular  muscles,  paralysis  of,  840 
Odontomata,  886 
O'Dwyer's  tubes,  960 
ffidema,  acute,  of  neck,  948  ;  in  fractures, 

401 ;  malignant,  67  ;  solid,  16,  312  ;  of 

scrotum,  1300 
OEdematous  piles,  1106 
ffisophagostomy,  980 
ffisophagotomy,  975 

ffisophagus,  epithelioma  of,  977  ;  foreign 
bodies  in,  974  ;  inflammation  of,  976  ; 
injuries  of,  973 ;  paralysis  of,  976 ; 
stricture  of,  977 

Ogston,  23,  352,  368,  374 

Olecranon,  fracture  of,  449 

Olfactory  bulbs,  injury  to,  729 

Omentum,  grafting,  1088 ;  injuries  of, 
1005 ;  strangulation  of,  1021 ;  treat- 
ment of,  1030 

Onychia,  207 

Oophorectomy,  1323  ;  and  osteomalacia, 
537 

Operations  on  the  eye,  845  ;  subcutaneous, 
171 ;  in  shock,  143 

Ophthalmia,  catarrhal,  821  ;  diphtheritic, 
823 ;  gonorrhceal,  823 ;  neonatorum, 
822  ;  purulent,  822  ;  sympathetic,  820 

Ophthalmoplegia,  92,  97,  840 

Ophthalmoscope,  814 

Opium  in  aneurysm,  268  ;  coma  and  con- 
cussion, 726 ;  in  delirium  tremens,  145 ; 

■  in  obstruction,  1072 ;  strangulation, 
1058  ;  intussusception,  1062 ;  perito- 
nitis, 1078  ;  phagedcBua,  200  ;  senile 
gangrene,  50 

Opisthotonos,  105 

Optic  disc,  affections  of,  835  ;  atrophy, 

836  ;  nerve,  injury  to,  729 
Orbit,  cellulitis  of,  53 
Orbital  aneurysm,  270 

tumour,  pulsating,  244 
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Orchitis,  gouty,  1310 ;  metastatic,  1304  ; 
in  mumps,  911  ;  syphilitic,  1307  ;  sup- 
purative, 1310  ;  tubercular,  1308 

Ord  on  arthritis,  632 

Organisation  of  extravasated  blood,  5, 149 ; 
of  granulations,  154 ;  lymph,  152, 
thrombi,  243 

Organisms,  classification  of  pathogenic, 
23 

Origin  of  calculi,  1203 
Ormsby's  inhaler,  1383 
Os  magnum,  dislocation  of,  584 
Osseous  anchylosis,  691 ;  of  hip,  676 
nodes,  515 

Ossification  of  callus,  382  ;  in  rickets,  516 
Ossifying  myositis,  338 
Osteo-aneurysm,  345 

Osteo-arthritis,  637  ;  and  loose  cartilages, 

689  ;  after  dislocations,  559 
Osteocopic  pains,  86,  514 
Osteoid  tissue  in  rickets,  516 
Osteoma,  125,  537  ;  of  skull,  740 
Osteomalacia,  536  ;  skull  in,  535  ;  as  a 

cause  of  fracture,  378 
Osteomyelitis,  492  :  acute,  501,  512  ;  after 

amputation,  513  ;  syphilitic,  515 
Osteophytes,  6.38 

Osteoplastic  resection  of  ankle,  686 
Osteo-sarcoma,  129 

Osteo-sclerosis,  493,  516  ;  rheumatic,  522 

Osteotomy,  373  ;  for  anchylosis,  694  ;  in 
ostitis,  500,  507 

Ostitis,  491  ;  of  cranium,  739 ;  as  a  cause 
of  cerebral  abscess,  750  ;  of  fracture, 
378  ;  of  delayed  union,  389  ;  deformans, 
18,  533  ;  of  femur  and  hip  disease,  668; 
of  jaws,  879 ;  in  knee-joint  disease, 
679  ;  in  inflammation  of  joints,  610 ; 
of  nose,  865  ;  in  syphilis,  91,  97,  514  ; 
tubercular,  523,  624  ;  of  vertebra?,  789 

Othematoma,  917 

Otis's  urethrameter,  1287  ;  urethrotome, 
1286 

Otitis  media,  919  ;  as  a  cause  of  menin- 
gitis, 748 ;  suppurative,  754 

Ovaries,  cysts  of,  118;  inflammation  of, 
1322  ;  pedicle,  twisting  of,  1333  ; 
tumours  of,  1326 

Ovariotomy,  1334 

Over-extension  as  a  cause  of  anchylosis, 
692 

Overflow  of  urine,  1109, 1192  ;  in  enlarged 

prostate,  1242  ;  in  spinal  injury,  780 
Overgrowth,  312,  350 
Oxalate  of  lime,  1175 
Ox  aorta,  ligature  of,  223 
Ozffina,  864,  866 

P 

Pads  in  fractures,  408 

Page,  railway  accidents,  787 

Paget's  disease,  185,  1353 

Pain  in  fractures,  395 ;  in  hernia,  1022, 
1055  ;  in  hip-disease,  661 ;  in  obstruc- 
tion, 1068 


PEN 

Painful  subcutaneous  tubercle,  120 
Palate,  cleft,  871 ;    deviation  of,  after 

injury  to   brain,    730;    wounds  of, 

875 

Palatine  arteries,  hn?morrhage  from,  220 

Palliative  treatment  of  epithelioma  of 
tongue,  902 

Palmar  arch,  wound  of,  220 ;  fascia,  con- 
traction of,  344  ;  section  of,  345  ;  gan- 
glion, 342  ;  tendon-sheaths,  341 

Palpation  in  obstruction,  1071 

Pancreas,  cysts  of,  1099 

Panelectroscope,  1271 

Pannus,  824 

Papillary  cysts,  115,  1328 

synovitis,  509,  639 
Papillitis,  optic,  836 

Papilloma,  133  ;  of  bladder,  1230  ;  gums, 

884  ;  larynx,  932  ;  tongue,  900 
Papule,  183 

Paracentesis,  thoracis,  995 ;  pericardii, 
1000 

Parassthesia  of  larynx,  934 

Paraffin  as  a  splint,  409 

Paralysis,  ascending,  of  Landry,  110 ; 
cortical,  723 ;  diphtheritic,  841 ;  as  a 
cause  of  fracture,  377  ;  infantile,  361, 
364  ;  of  larynx, 934  ;  after  nerve-section, 
316 ;  of  muscles  of  eye,  840 ;  of 
oesophagus,  976,  978;  reflex,  322;  of 
shoulder,  557,  570  ;  spastic,  744  ;  spinal 
794 

Paraphimosis,  1299 

Paraplegia  in  spinal  disease,  794,  880 ;  in 

injury,  776 
Parasitic  foetus,  118,  770 
Parenchymatous  goitre,  966 

prostatitis,  1253 
Parker,  354  ;  on  tracheotomy,  954  ;  suc- 
tion cannula,  955 
Paroophoron,  116,  1328 
Parotid,  division  of  duct,  854  ;  inflamma- 
tion of,  911  ;  tumour  of,  123,  131,  912; 
bubo,  23 
Parovarian  cysts,  116 
Parrot's  nodes,  96,  518,  740 

pseudo-paralysis,  519 
Paruhs,  880 
Passive  clot,  251 

motion  in  arthritis,  619  ;  after  dis- 
locations, 559  ;  excision,  696,  701 ; 
sprains,  552  ;  synovitis,  619 
Pasteur,  111 

Patella,  dislocation  of,  597 ;  fracture  of, 
473 

Pathogenic  organisms,  classification  of, 
23 

Pedicle  of  ovarian  tumour,   1333 ;  in 

hysterectomy,  1345 
Pedunculated  hsemorrhoids,  1108 
Pegging  arch  of  foot,  368 ;  in  delayed 

union,  391 
Pelvic  celluUtis,  62,  1123 
Pelvis,  fracture  of,  453  ;  in  rickets,  528 
Pemphigus,  189  ;  in  syphilis,  95 
Penetrating  wounds  of  abdomen,  1005 
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Penis,  amputation  of,  1299  ;  epithelioma 
of,  1299;  gangrene,  1292;  malforma- 
tions, 1298 

Perchloride  of  iron,  in  goitre,  970  ;  in 
erysipelas,  65 

Percussion  in  intestinal  obstruction,  1071 

Perforating  ulcer,  317,  647 

Perforation  of  appendix,  1075 

Periadenitis,  304 

Periarteritis,  234 ;  as  a  cause  of  aneurysm, 
250 

Pericardium,    paracentesis    of,    1000  ; 

wounds,  987 
Perichondritis  of  larynx,  929 
Pericranimn,  nodes  on,  515  ;  separation, 

710 

Perineal  abscess,  1294  ;  cystotomy,  1230 ; 

dislocation,  596  ;  fistula,  1296  ;  hernia, 

1048  ;  prostatectomy,  1249 
Perinephritis,  1166 
Perineum,  rupture  of,  1350 
Periosteal  abscesses  of  jaw,  881 ;  changes  • 

in  rickets,  526  ;  cysts,  882,  888  ;  nodes, 

514  ;  sarcoma,  541 
Periosteum,  division  of,  in  inflammation, 

500;  function  of,  380;  grafting,  392; 

preservation  after  excision,  696 
Periostitis,  492  ;  acute,  501 ;  of  femur  and 

hip  disease,  668  ;  of  last  phalanx,  340  ; 

syphihtic,  86,  102  ;  multiple,  506 
Periphlebitis,  246 
Periproctitis,  1122 
Peritomy,  825 

Peritonitis,  1076;  after  taxis,  1027;  her- 
niotomy, 1031  ;  after  ovariotomy,  1338  ; 
and  strangulation,  1057 

Perityphlitis,  1074  ;  and  hip-disease,  668  ; 
distinguished  from  strangulation,  1057 

Peronffii  tendons,  displacement  of,  324 

Petit's  tourniquet,  217 

Phagedajna,  45,  50,  101 ;  and  chancroid, 
80 

Phalanges,  enchondroma  on,  124  ;  stru- 
mous nodes,  524 
Phalanx,  necrosis  of  last,  840 
Pharyngitis,  erysipelatous,  64 
Pharyngocele,  953,  973 
Pharyngotomy,  subhyoid,  959 
Pharynx,  foreign  bodies  in,  974 
Phelps,  350 
Phimosis,  1298 

Phlebitis,  244,  247  ;  syi^hilitie,  86 
Phlegmasia  alba  dolens,  313 
Phlegmonous  inflammation,  51 
Phlyctenule,  825 
Phosphates  in  urine,  1175 
Phosphorus  necrosis,  500,  879 
Phthisis  and  fistula,  1130 
Pick's  bandage,  428 
Pigeon-breast,  528 
Pigmentation  in  syphilis,  85 
Piles.    See  Haemorrhoids 
Pinning  in  fracture  of  patella,  477 
Pirogoff's  amputation,  1378 
Pirrie,  1379 

Pisiform  bone,  dislocation  of,  585 


PEO 

Pityriasis,  184  ;  versicolor.    See  Tinea 
Placenta,  in  ectopic  gestation,  1325 
Plantar  fascia,  section  of,  357 
Plantaris,  rupture  of,  332 
Plaster   splints,   409,  484 ;  in  caries  of 

spine,  769  ;  in  fracture,  783  ;  in  talipes, 

356 

Pleura,  rupture  of,  986  ;  inflammation, 
994 

Pleurosthotonos,  105 
Plexiform  neurofibroma,  120 
Plugging  nostrils,  864 
Pneumocele,  992 

Pneumonia,  986,  994 ;  in  burns,  178 ;  after 
operations  on  tongue,  906 ;  wounds  of 
neck,  940 

Pneumonotomy,  1000 

Pneumothorax,  990 

Poisoned  wounds,  cellulitis  after,  52 

Poisons,  chemical,  as  cause  of  inflamma- 
tion, 52 

Polar  cataract,  822,  831 

Polk's  method  of  collecting  urine,  1168 

Polymastia,  1352 

Polymorphism  in  syphilis,  85 

Polyi^i,  120  ;  of  antrum,  881  ;  bladder, 
1230  ;  ear,  920 ;  mucous,  867  ;  naso- 
pharyngeal, 868 ;  rectum,  1117 

Pompholyx,  190 

Poore,  Vivian,  336 

Pophteal  aneurysm,  278 ;  rupture,  255  ; 

cysts,  348,  644  ;  artery,  ligature  of,  298  ; 

in  fractures,  400,  471 
Poroplastic  jacket,  796  ;  splints,  408,  484 
Porrigo,  184 

Position  in  arthritis,  615  ;  fractures,  406  ; 

in  inflammation,  13  ;  in  wounds,  163 
Posterior  staphyloma,  817 

tibial  artery,  ligature  of,  299  ;  in 
fractures,  400,  488  ;  wound  of,  221 
tibial  tendon,  division  of,  357 
Pott's  disease,  789;  fracture,  480,  (i02  ; 
as  a  cause  of  flat-foot,  366  ;  on  fractures 
of  the  femur,  468 ;  puffy  tumour,  712, 
747,  751  ;  splint,  482 
Pra^maxiIla,  treatment  of,  in  hare-lip,  852 
Pregnancy  in  flbroids,  1341  ;  and  ovarian 

cysts,  1330  ;  and  osteomalacia,  536 
Presbyopia,  818 

Pressure,  13  ;  in  arthritis,  616,  622  ;  in 

aneurysm,  252,  267  ;  hemorrhage,  219  ; 

in  wounds,  163 
Priapism  in  fracture  of  spine,  780 
Primary  amputations,  412,  1371 
hemorrhage,  210 
operations  in  shock,  143 
Probangs,  975 
Proctitis,  1119 
Proctotomy,  1133 
Progressive  multiple  neuritis,  324 

myositis,  337 
Prolapse  of  anus,  1114  ;  kidney,  1144  ; 

iris,  819;  mesentery,  1011 ;  piles,  1107; 

rectum,  1114;  excision  of,  1117 
Proliferous  cysts,  115,  1361 
Proptosis,  845 
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Prostate,  calculi  in,  1255 ;  enlargement 
of,  1238  ;  and  atony,  1242  ;  and  cathe- 
terism,  1244 ;  inflammation  of,  1251  ; 
gouty,  1253  ;  suppuration  in,  1254  ; 
tumours  of,  1260 

Prostatectomy,  1249 

Prostatitis,  retention  in,  1195 

Prostatotomy,  1248 

Provisional  callus,  381 

Prurigo,  189 

Pruritus  ani,  1118 

Psammoma,  132 

Pseudo-arthrosis,  387 

Pseudo-glioma,  838 

Pseudo-paralysis,  96;  of  infants,  519  ;  in 

rickets,  530,  532 ;  in  strains,  772 
Pseudo-strangulation,  1057 
Psoas   abscess  in  Pott's  disease,  794, 
799 

inflammation  of,  and  hip-disease,  668 
Psoriasis,  187  ;  in  syphilis,  84,  95,  101 
Psorosperms,  1354 
Ptomaines,  20 
Pubic  dislocation,  595 
Pudendal  hernia,  1048 
Pudic  aneurysm,  276 ;  artery,  hremorrhage 

from,  220 
Puerperal  arthritis,  630 
Pulleys  for  reduction  of  dislocation,  558, 

596 

Pulmonary  congestion  after  fracture, 
398 

Pulsating  bronchocele,  966 
orbital  tumour,  844 
sarcoma  and   aneurysm,  255,  276, 
544 

tumour  of  bone,  545 
Pulsation,  expansile,  252  ;  recurrent,  259, 

279  ;  of  vessels  in  glaucoma,  834 
Pulse  in  aneurysm,  252,  267 
Puncture  of  bladder,  1196 ;  of  kidney, 

1169  ;  of  testis,  1306  ;  in  delayed  union, 

390 

Punctured  fracture  of  skull,  713 

wounds,  151,  171 ;  hemorrhage  from, 
221,  225  ;  of  neck.  939 
Pupil  in  injuries  of  the  sympathetic, 
778 

Purgatives  in  peritonitis,  1078 

Purpura  and  rickets,  532 

Purulent  exudation,  8 ;  synovitis,  509 

Pus,  24  ;  in  urine,  1179 

Pustule,  183  ;  malignant,  67 

Pyaemia,  56 ;  and  cerebral  abscess,  751 

Pyasmic  arteritis,  234 ;  phlebitis,  248 ; 
arthritis,  629  ;  suppuration  in  tendon- 
sheaths,  340 

Pyelitis,  1161  ;  calculous,  1156  ;  suppura- 
tive, 1162  ;  tuberculous,  1162 

Pylorectomy,  1009, 1090 

Pyogenic  membrane,  24,  496 

organisms,  23,  56  ;  in  tubercle,  76 

Pyoneplirosis.  1164 

Pyosalpinx,  1322 

Pyramidal  cataract,  822,  831 

Pyrogenous  agents,  10,  147 


RES 

Q 

Quiet  necrosis,  494,  498 
Quill  suture,  164 
Quilt  suture,  166 
Quinsy,  908 


B 

Babies,  109 

Eadial  artery,  ligature  of,  292 

Eadical  cure  of  hernia,  1037,  1045  ;  of 

varicose  veins,  241 
Badius,  dislocation  of,  582  ;  fracture,  443; 

subluxation,  583  ;  and  ulna,  dislocation 

of,  579 

Eailway  accidents,  amputations  in,  411 

spine,  773,  787,  811 
Band,  distinction  of  coils  of  intestine,  1059 
Banula,  114,  884 

Eapid  coagulation  in  aneurysm,  261 

Barefying  ostitis,  492  ;  of  cranium,  739 

Bat-tail  pads,  1014 

Baynaud's  disease,  44 

Beaction  in  concussion,  719 

Beadjustment  in  delayed  union,  390 

Bectal  lever,  Davy's,  218 

Eectovaginal  fistula,  1349 

Bectum,  atony  of,  after  piles,  1114;  epi- 
thelioma of,  1134 ;  examination  of,  1071, 
1102;  excision,  1136;  fistula,  1126;  in- 
flammation of,  1119  ;  lupus,  1120;  mal- 
formations, 1101 ;  plugging  for  hemor- 
rhage, 1113;  polypus,  1117;  prolapse 
of,  1114;  resection  of,  1137;  stricture 
of,  1114,  1130;  ulcer  of,  1119,  1124; 
villous  tumour  of,  1138 

Becurrent  dislocations,  569 
fibroid,  132 
hemorrhage,  210,  226 
pulsation,  259,  279 

Bedressement,  374 

Bed  softening  of  brain,  742 ;  of  cord,  775, 
810 

Eeduction  of  dislocations,  557 
Beef-knot,  281 

Beferred  pain  in  hip-disease,  661 
Beflex  paralysis,  322 

spasm  after  nerve-injury,  322 
Beflexes  in  spinal  injury,  776 
Begeneration  of  nerves,  315 
Beid's  bandage  for  aneurysm,  261,  279 
Belapsing  typhlitis,  1075 
Beminders  in  syphilis,  87 
Bemittent  fever,  11 

Benal  calculus,  1152;  colic,  1153;  cysts, 
1151  ;  fistula,  1167  ;  hematuria,  1177 

Bepair,  action  of  leucocytes  on,  5;  of 
arteries,  212  ;  complications  of,  157  ;  of 
dislocations,  554  ;  effect  of  nutrition  on, 
3  ;  of  fractures,  380  ;  epidermis,  153  ; 
of  nerves,  316  ;  tissue-changes  in,  4  ;  of 
wounds,  151 

Eesection,  osteoplastic,  of  ankle,  686  ;  in 
delayed  union,  391 ;  in  fractured  patella, 
479  ;  of  intestine,  1087  ;  rectum,  1187 ; 


INDEX 


1407 


EES 

ribs,  999 ;  subperiosteal,  507  ;  superior 
maxilla,  809 

Eesidual  abscesses,  29,  404,  057 
urine,  1240 

Resilient  stricture,  1273 

Resolution  of  thrombi,  243 

Resorcin  in  favus,  205 

Respiration  in  fracture  of  spine,  779  ;  in 
scoliosis,  806 

Rest  as  a  cause  of  anchylosis,  692  ;  com- 
pared with  arthrectomy,  057  ;  in 
arthritis,  621  ;  in  caries,  795  ;  after 
dislocations,  559;  in  inflammation,  13; 
in  synovitis,  615 

Restraint  in  delirium  tremens,  148 

Retained  testis,  1302 

Retention  cysts,  113,  1300 

Retention  of  urine,  1193 ;  in  fractures, 
397  ;  after  piles,  1113  ;  in  stricture,  1281 

Reticular  lymphangeiectasis,  312 

Reticulated  urethra,  1275 

Retina,  detachment  of,  838 ;  in  myopia, 
817 ;  hiemorrhage  into,  839  ;  rupture 
of,  821 ;  ghoma  of,  131 

Retinitis  pigmentosa,  838 

Retinochoroiditis,  821 

Retromaxillary  polypi,  869 

Retropharyngeal  abscess,  794 

Rhabdosarcoma,  131 

Rhagades,  84,  89 

Rheumatic  arthritis,  036  ;  gout,  637  ;  in- 
flammation, 17 ;  iritis,  830;  nodes,  521 ; 
ostitis,  522  ;  phlebitis,  247 

Rheumatism,  gonorrhoeal,  631 

Rheumatoid  arthritis  after  dislocations, 
559  ;  compared  with  fracture  of  femur, 
404 

Rhinoscleroma,  858 

Ribs,  beading  of,  528  ;  fracture  of,  983  ; 
resection,  999 

Rickets,  526  ;  acute,  532  ;  as  a  cause  of 
flat-foot,  366 ;  knock-knee,  371  ;  frac- 
ture, 378  ;  and  scurvy,  532  ;  of  skull, 
527,  535,  738 ;  of  spine,  801 ;  visceral 
changes,  529 

Rider's-bone,  126,  331 

Right-angled  contraction,  365 

Rigidity  of  jaws,  882  ;  of  muscles,  365 

Rigor,  26,  158  ;  in  pyaemia,  59 

Ringworm,  204 

Risus  sardonicus,  107 

Rizzoli's  operation  on  jaws,  883 

Robson,  Mayo,  321 

Rodent  ulcer,  137 ;  on  eyelid,  844 ;  on 

face,  859 
Rosenmiiller,  organ  of,  116 
Roseola,  recurrent,  85  ;  syphilitic,  84 
Rotation    in    reduction    of  dislocated 

humerus,  573  ;  in  scoliosis,  803 
Roth  on  curvature  of  spine,  807 
Rouge's  operation,  865 
Roux's  amputation,  1378 
Reduction  cw  masse,  1025 
Ruffer,  111 

Rules  for  ligature  of  arteries,  280 
Rupia,  84,  101 


SCK 

Rupture  of  aneurysm,  255,  278  ;  arteries 
in  fractures,  399;  bladder,  1186;  ectopic 
gestation,  1324 ;  globe,  821 ;  hernial 
sac,  1025;  muscles.  332;  of  abdomen, 
1002  ;  perineum,  1350;  stricture,  1284; 
urethra,  1256 ;  in  lithotomy,  1223 

S 

Sac,  anatomy  of  hernial,  1011 ;  in  radical 

cure,  1039  ;  rupture  of,  1025 
iSacculated  aneurysm,  249 
Sacculus  of  bladder,  1199,  1208,  1275 
Sacrococcygeal  cysts,  117;  tumours,  769 
Sacroiliac  disease,  676 ;  and  hip-disease, 

668 

Sacrum,  fracture  of,  454 
Sailors,  fractures  in,  389 
Sal-alembroth,  100 

Salicylic  creosote  plaster  in  lupus,  193  ; 

ringworm,  206  ;  warts,  202 
Salivary  calculi,  912 ;   division  of  duct 

of,  854  ;  fistula,  854 ;  inflammation  of 

gland,  911 ;  tumours  of,  912 
Salivation  in  syphilis,  98 
Salmon  and  Ody's  truss,  1015 
Saphena  vein,  varix  of,  240 
Saprajmia,  21,  157 

Sarcoma   and   aneurysm,  255,  276 ;  of 

bone,  541 ;  of  breast,  1362 ;  cysts  in,  115  ; 

of  dura  mater,  740,  757 ;  degeneration 

of,  132  ;  as  a  cause  of  fracture,  379 ; 

generalisation  of,  133 ;   of  iris,  829 ; 

jaws,  887 ;  kidney,  1151;  ovary,  1326; 

malignancy  of,  132  ;  skull,  740,  757 ; 

testes,  1312  ;  varieties  of,  128 
Sayre's  bandage  in  fracture  of  clavicle,  427 
jacket  in  caries  of  spine,  796  ;  frac- 
ture, 784 
Scabbing  of  wounds,  153 
Scabies,  202 

Scalds,  176  ;  of  the  eye,818  ;  of  glottis,  946 
Scalp,  cellulitis  of,  53,  736 ;  diseases  of, 

735 ;  cysts  of,  117,  737  ;  tumours  of, 

737  ;  wounds  of,  707 
Scapula,  dislocation  of,  565 ;  fracture, 

429  ;  sarcoma,  545 
Scarification  of  larynx,  947 
Scarlatinal  arthritis,  031 ;  nfiammation 

of  neck,  948 
Scarpa's  shoe,  360 
Scars,  172 

Schede's  dressing,  107 

Schizomycetes,  1 

Schrapnell's  membrane,  916 

Sciatic   aneurysm,  276 ;   dislocation  of 

•   hip,  591;  compared  with  fracture,  463; 

hernia,  1049  ;  nerve,  stretching  of,  237 
Scirrhus,  139,  1302;  of  intestine,  1004 
Scissor-legged  progression,  604 
Sclerosis,  493,  510 
Scoliosis,  801 
Scott's  dressing,  018 

Scraping  lupus,  192  ;  lymph-glands,  308  ; 

tongue,  895,  901 
Scrofula,  74 
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Scrofulous  arthritis,  649  ;  eczema,  186 
Scrotum,  diseases  of,  1300;  examination 
of,  1300 

Scurvy,  as  a  cause  of  fracture,  379  ;  and 

rickets,  532 
Sebaceous  cysts,  114;  of  scalp,  737;  of 

face,  859 
Secondary  amputation,  417,  1371 

hemorrhage,  210,  259  ;  in  fractures, 
401,  417  ;  after  piles,  1113  ;  in  cleft 
palate,  874  ;  treatment  of,  226 
nodes,  514 
Section  of  the  spinal  cord,  partial,  786 

perineal,  1289 
Semilunar  cartilages,  dislocation  of,  599  ; 
Semimembranosus  bursa,  348  ;  cysts,  644 
Senile    cataract,    832  ;    gangrene,   43 ; 

struma,  98  ;  tuberculosis,  655 
Senn,  on  enterorrhaphy,  1088  ;  intestinal 
anastomosis,  1090  ;  omental  grafting, 
1088;  injection  of  hydrogen  gas,  1004 
Sensation  in  injury  to  spine,  777 
Separation  as  a  cause  of  non-union,  388 
of  epiphyses,  396 ;  of   femur,  470, 
472;  of  humerus,  432,  580;  in 
ostitis,  506;  of  radius,  444;  osseous 
union  after,  470  ;  of  tibia,  488 
Septic  fever,  20,  157 
infection,  66 

inflammation  in  wounds,  157 
intoxication,  21 
Septiciemia,  66 

Sequestra  after  amputation,  512,  1384 
Sequestrotomy,  510 
Serocystic  disease,  115,  1361 
Serous  cysts  of  breast,  1359 

exudation,  8 

iritis,  830 
Serpiginous  eruptions,  90 

ulcers,  198 
Sessile  hsemorrhoids,  1108 
Shattock,  354 

Sheath  of  arteries,  method  of  opening,  281 

Shock,  141 ;  death  from,  747 ;  diagnosis 
from  hemorrhage,  143 ;  in  fractures, 
396  ;  as  a  cause  of  suppression,  1145  ; 
operations  during,  143  ;  from  passage  of 
catheter,  1261 ;  in  railway  accidents,  787 

Shortening  in  hip-disease,  665 

Shoulder,  amputation  at,  1373 ;  disloca- 
tion of,  566 ;  unreduced,  554,  576  ; 
disease  of,  686  ;  excision  of,  696 ;  frac- 
ture into,  435  ;  frequency  of  dislocation 
of,  552  ;  growing  out  of,  803  ;  osteo- 
arthritis of,  641  ;  paralysis  of  muscles 
of,  557  ;  shape  of,  in  synovitis,  614 

Signoroni's  tourniquet,  218 

Silicate  of  soda  splints,  409 

Silk  ligatures,  222 

Simple  caries,  495 

Sinus,  36;  thrombosir  of  lateral,  752 

Size  of  urethra,  1277 

Skin,  diseases  of,  183 ;   grafting,  154 ; 

transplantation,  173 
Skull :  craniotabes,  527,  738  ;  exfohation 

from,  508  ;  fracture  of,  710  ;  inflamma- 
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tion  after,  744 ;  hypertrophy  of,  738  ; 
nodes  on,  515 ;  osteoma  of,  740,  744  ; 
in  osteomalacia,  535  ;  ostitis  of,  739  ; 
in  ostitis  deformans,  533  ;  in  rickets, 
527,  535,  738  ;  sarcoma  of,  741  ;  syphi- 
litic inflammation,  91,  515,739  ;  tuber- 
cular diseases,  739  ;  tumours  of,  740 
Sloughing  in  fracture,  402 ;  in  intussus- 
ception, 1054,  1063  ;  in  spinal  injury, 
777 

Smith's  gag,  872 ;  tubular  needles,  873  ; 

Nathan  Smith's  splint,  469,  482 
Smoker's  patch,  89,  895 
SnufHes,  95,  864 
Soap  in  eczema,  186 
Soft  chancre,  79 

Softening  of  brain,  742 ;  of  spinal  cord^ 
775,  810 
of  thrombi,  244 
Solid  oedema,  16,  312 
Solution  of  calculi,  1157 
Sonnenburg,  cystectomy,  1237 
Sounding  for  calculi,  1209 
Sounds,  Bellocq's,  863  ;  bulbous,  1279  ; 

for  diagnosis,  1279 
Spanton's  operation  for  hernia,  1039 
Spasm  in  arthritis,  615,  620 ;  cortical, 
after  head-injury,  723  ;  of  larynx,  935  ; 
in  swallowing,  976;  in  tetanus,  107 
Spasmodic  closure  of  jaws,  882 

contraction  after  nerve-injury,  322 
croup  and  rickets,  530 
stricture,  1272,  1279 
Spastic  paralysis,  744  ;  rigidity,  365 
Speculum:  anal,  1103  ;  aural,  916 
Spence's  amputation,  1373 
Spencer  Watson's  operation,  825 
Spermatic  cord,  diagnosis  of  tumours  of, 
1301 

Spermatocele,  115 

Spheroidal-celled  carcinoma,  139 

Spina  bifida,  765  ;  false,  766 
ventosa,  524 

Spinal  canal,  narrowing  of,  in  caries,  791 
cord,  compression  of,  in  caries,  791 ; 
inflammation  of,  809  ;  injuries  of, 
785  ;  tumours  of,  812 
curvature,  800 

Spine,  caries  of,  789  ;  dislocation  of,  773  ; 
fracture,  773 ;  railway,  771,  787 ;  in 
rickets,  528  ;  sprains  of,  770 

Splicing  nerves,  321  ;  tendons,  323 

SpHnt,  Bavarian,  484  ;  Bryant's,  470,  669  ; 
Carr's,  449  ;  Croft's,  484  ;  Desault's, 
465  ;  Dupuytren's,  487  ;  ElHs's,  427  ; 
Erichsen's,  432  ;  extemporised,  404 ; 
in  fractures  of  the  leg,  481 ;  Gamgee's, 
409,  485  ;  Gordon's,  448  ;  Hammond's, 
421 ;  Hodgen's,  469,  482  ;  interdental, 
420 ;  leather  for  fracture  of  patella, 
478  ;  Lister's,  for  wrist,  701 ;  Liston's, 
465  ;  Maclntyi-e's,  469  ;  Middeldorpf 's, 
437;  movable,  408,  482;  Nathan 
Smith's,  469,  482  ;  plaster,  409,  484 ; 
poroplastic,  408,  484  ;  Pott's,  482 ;  in 
rickets,  531 ;  for  semilunar  cartilages, 
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G02 ;  in  spinal  caries,  790 ;  in  spinal 

fracture,    783 ;      stocking,    483 ;  in 

talipes,  356,  359  ;  Thomas'  hip,  672  ; 

knee,  467,  683  ;  for  jaw,  422 
Splinters  in  fractures,  414 
Spontaneous  aneurysm,  249 
cure  of  aneurysm,  253 
fracture  in  sarcoma,  544 
regeneration  of  nerves,  315 
Sprains,  550 ;   of  back,  770 ;    of  flexor 

tendons,  449 
Spur  formation  in  artificial  anus,  1092  ; 

in  colotomy,  1083 
Staff  in  lithotomy,  1218,  1224  ;  Syme's 

1288 ;  Wheelhouse's,  1290 
Stages  of  hip-disease,  668 
Staphylococci,  2,  23,  56,  158,  501 
Staphyloma,  posterior,  817 
Starch  in  rickets,  529  ;  for  splints,  408 
Starting  pains,  621 
Stasis,  4 

Stephen  Smith's  amputation,  1377 
Stercoral  ulcers,  1004 
Sterility  and  varicocele,  1315 
Sternoniastoid,  division  of,  950 ;  indura- 
tion, 950  ;  rupture,  322 
Sternum,  injuries  of,  985 
Sthenic  fever,  10 
Stiffness  after  dislocations,  559 
Stimson,  584 

Stimulants  in  delirium  tremens,  146 ;  in 
gangrene,  47  ;  gout,  636  ;  hiemorrhage, 
213  ;  inflammation,  10,  55,  05  ;  intes- 
tinal strangulation,  1058,  1061  ;  shock, 
144 

Stirruj)  for  fracture  of  femur,  466 
Stocking  splint,  483 
Stokes,  308  ;  amputation,  1377 
Stomach,  operations  on,  1007 
Stomatitis,  856,  875 
Strabismus,  816,  840 
Strangulation  by  bands,  1050;  in  hernia, 
1019  ;  internal,  1049  ;  of  peritoneum, 
1024  ;  of  piles,  1108  ;  symptoms  of,  in 
hernia,  1021 
Strangury,  1200 
Strapping,  164  ;  of  testis,  1306 
Streptococcus,  2,  23,  52,  158,  501 

erysipelatis,  62 
Stretching  nerves,  325,  327 
Stricture  of  intestine,  1004  ;  after  hernia, 
1032  ;  as  a  cause  of  strangulation,  1054 
Stricture  of  oesophagus,  977 

of  rectum,  1130  ;  after  piles,  1114 
of  urethra,  1272  ;   cure   of,  1289 ; 
dilatation  of,  1280  ;    division  of, 
1284  ;  effects  of,  1274  ;  electrolysis 
in,    1291;     excision    of,  1291; 
locality,  1273  ;  measurement,  1279  ; 
retention   in,   1195;  rupture  of, 
1284 ;  symptoms  of,  1275  ;  trau- 
matic, 1250 
Struggling  in  ana?sthesia,  1385 
Strumous   arthritis,  049  ;    lupus.  190  ; 
ostitis,  523 
and  syphilitic  nodes,  521 
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Stumps,  diseases  of,  1382;  hemorrhage 

from,  227  ;  neuralgia  of,  320 
Styes,  843 
Styptics,  224 

Subarachnoid  h;emorrhage,  720,  729 

Subastragalar  amputation,  1380  ;  disloca- 
tion, 007 

Subciecal  fossa,  1050 

Subclavian  aneurysm,  201,  272;  artery, 
compression  of,  28H  ;  ligature,  286 
and  carotid  arteries,  ligature  of,  201 

Subclavicular  dislocation,  508 

Subcoracoid  dislocation,  507 

Subcranial  hiemorrhage,  727  ;  nodes,  510  ; 
suppuration,  746 

Subcutaneous  nerve-stretching,  327 
urethrotomy,  287 

Subdural  abscess,  753  ;  suppuration,  740  ; 
h.emorrhage,  720,  728 

Subglenoid  dislocation,  507 

Subhyoid  cysts,  117  ;  pharyngotomy,  959 

Sublingual  bursa,  885;  cyst,  118 

Subluxation,  552 ;  of  clavicle,  504  ; 
humerus,  508;  lower  jaw,  502  ;  radius, 
583 

Submammary  abscess,  1356 
Submaxillary  tumours,  913 
Submucous  fibroids,  1340 
Subperiosteal  cysts,  888  ;  excision,  690  ; 

haemorrhage  in  rickets,  532  ;  resection, 

507 

Subperitoneal  fatty  hernia,  1047  ;  fibroids, 
1341  ;  lipoma,  121 

Subsx)inous  dislocation,  568 

Subungual  exostosis,  538 

Suction  cannula  for  tracheotomy,  955 

Sugar  in  urine,  1178 

Suggestion,  788 

Suicidal  wounds  of  throat,  937 

Sulphide  of  calcium,  196 

Sulphurous  acid  in  tinea,  207 

Superficial  glossitis,  895 

Superior  maxilla,  fracture  of,  418 ;  re- 
section, 809 

Supernumerary  fingers,  350 

Supports  in  caries  of  spine,  790  ;  in  cur- 
vature, 809 

Suppression  of  urine,  1145 

Sujjpurating  bubo,  83,  304 

Suppuration  in  aneurysm,  254,  200  ;  in 
antrum,  880  ;  in  burns,  177  ;  in  com- 
pound fractures,  385  ;  catarrhal,  of 
joints,  013  ;  diffuse,  24,  29  ;  and  embo- 
lism, 28  ;  after  extravasation  of  blood, 
149 ;  and  lia'morrhage,  220 ;  intra- 
cranial, 740  ;  of  scalp,  736  ;'  in  spinal 

.  caries,  792,  799 ;  symptoms,  24  ;  in 
syphilis,  87  ;  in  wounds,  152,  158 

Suppurative  arthritis,  548,  625  ;  arteritis, 
234  ;  bursitis,  348 ;  fever,  27  ;  menin- 
gitis, 747  ;  microbes,  23;  orchitis,  1310; 
ostitis,  501 ;  of  skull,  739,  512  ;  otitis, 
754  ;  parotitis,  912  ;  peritonitis,  1077  ; 
phlebitis,  240 ;  pyelitis,  1156,  1102 ; 
prostatitis,  1252  ;  tenosynovitis,  340 

Supracoracoid  dislocation,  568 

4  X 
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Suprapubic  cystotomy,  1235  ;  lithotomy, 
1226 ;  prostatectomy,  1249 

Supraspinous  dislocation,  596 

Supravaginal  hysterpctomy,  1343  ;  ampu- 
tation of  cervix,  1346 

Surgical  emphysema,  991  ;  kidney,  1146, 
1164 

Sutures,  164 ;  of  bladder,  1188 ;  after 
cystotomy,  1227, 1236  ;  Czerny's,  1087  ; 
Greig  Smith's,  1087 ;  in  fracture  of 
patella,  477  ;  Joubert's,  1088  ;  Lam- 
bert's, 1086  ;  of  nerves,  3).9  ;  in  scalp 
wounds,  709 ;  of  tendons,  333 ;  of 
urethra,  1257  ;  in  wounds  of  neck,  939 

Sweep's  cancer,  1300 

Sycosis,  185,  841 

Syme's  amiDutation,  1378  ;  gluteal 
aneurysm,  277  ;  staff,  1288  ;  tenotomy, 
of  posterior  tibial,  358 ;  urethrotomy, 
1288 

Symmetrical  gangrene,  64 

Symmetry  in  syphilis,  85 

Sympathetic  irritation,  820  ;  ophthalmia, 
820  ;  paralysis,  778 

Syncope  in  anesthesia,  1385  ;  from  cathe- 
ters, 1262 

Synovial  fringes,  hypertrophy  of,  509,  639, 
689 

herniae,  617,  640 
pouches,  617 

sheaths  of  tendons,  arrangement  of, 
in  palm,  342 ;  inflammation  of, 
338 

Synovitis,  608,  613  ;  after  injury,  547  ; 
ha;morrhagic,  233 ;  in  osteoarthritis, 
639  ;  papillary,  639  ;  in  syphilis,  682  ; 
tubercular,  650 

Syphilis,  78  ;  acquired,  81  ;  as  a  cause 
of  fracture,  379 ;  choroiditis  in,  828 ; 
duration  of  contagiousness,  87 ;  of 
hereditary  transmission,  87,  94  ;  erup- 
tions, 85  ;  on  the  face,  857  ;  hereditary, 
95 ;  intermediate,  89  ;  iritis,  828  ; 
lupus,  192  ;  marriage  in,  94,  102  ;  and 
phagedjena,  50 ;  prognosis  of,  93 ; 
second  attacks  of,  93 ;  secondary,  83  ; 
teeth  in  hereditary,  96,  828 ;  tertiary,  87 

Syphilitic  arteritis,  235 ;  as  a  cause  of 
aneurysm,  250  ;  caries,  497  ;  epididy- 
mitis, 1305  ;  glossitis,  897  ;  laryngitis, 
931 ;  neuritis,  324  ;  orchitis,  1307 ; 
ostitis,  514,  518,  739  ;  phlebitis,  248  ; 
pemphigus,  190 ;  stomatitis,  877  ;  sy- 
novitis, 682 ;  ulcers,  197  ;  of  rectum, 
1120  ;  urethritis,  1268 

Syringocele,  766 

T 

Tagliacotian  operation,  862 
Tait,  on  operations  on  the  gall-bladder, 
1098 

Talipes,  353  ;  acquired,  361  ;  arcuatus, 
363;  calcaneus,  353,  363;  equinovarus, 
353  ;  equinus,  362  ;  plantaris,  363  ; 
jrelapsed,  360  ;  valgus,  354,  363 
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Tampon  for   rectum,    1113 ;  Buckston 

Browne's,  1222  ;  laryngeal,  957 
Tapping  the  bladder,  1196 ;  hydrocele, 

1319  ;  ovarian  cysts,  1334 
Tar  as  a  cause  of  acne,  194  ;  in  eczema, 

186  ;  lichen,  189  ;  lupus,  194  ;  psoriasis, 

188 

Tarsectomy,  360 

Taxis,  1024  ;  accidents  from,  1025  ;  du- 
ration of,  1027  ;  for  inguinal  hernia, 
1036 

Teale's  amputation,  1372,  1378 

Teeth  in  hereditary  syphilis,  96,  828 ;  in 
rickets,  527 

Temperature  in  cortical  lesions,  725 ;  in 
fracture  of  spine,  779 ;  after  nerve- 
section,  317 

Temporal  artery,  ligature  of,  286 

Temporo -maxillary  articulation,  anchylo- 
sis of,  883 

Tendo  Achillis,  contraction  of,  365 ; 
rupture  of,  333  ;  section  of,  358,  471, 
482,  487 

Tendons,  dislocation  of,  334  ;  section  of, 
357  ;  splicing,  333  ;  suture,  333  ;  union, 
357 

Tenosynovitis,  358 

Tenotomy,  171,  357  ;  of  palmar  fascia, 
345  ;  in  fractures,  406,  471,  487  ;  of 
sternomastoid,  950 ;  for  strabismus, 
846 

Tension  of  eyeball,  833 ;  as  a  cause  of 

inflammation,  16,  149,  169 
Teratomata,  118 
Tertiary  nodes,  515 

Testis,  dermoid  cysts  of ,  1 18 ;  enchondroma 
of,  125  ;  hernia,  1310  ;  inflammation, 
1304;  malformations  of,  1302;  puncture 
of,  1306 ;  sarcoma  of,  131  ;  strapping, 
1306  ;  tumours  of,  1311 ;  undescended, 
with  hernia,  1037 

Tetanus,  105,  323  ;  after  fractures,  398  ; 
hydrophobicus,  105 

Thecal  abscess,  340 

Thiersch,  amputation  of  penis,  1299  ; 
dressing  for  wounds,  161  ;  extroversion 
of  bladder,  1185  ;  method  of  grafting, 
156 

Third  nerve,  injury  to,  730 

Thomas'  boot  for  flat-foot,  367  ;  diagnosis 
of  hip-disease,  663 ;  splint  for  hip, 
672  ;  jaw,  422  ;  knee,  467,  683  ;  double, 
for  spine,  798  ;  wrench,  673 

Thompson's  bladder-forceps,  1235 

Thoracic  duct,  wounds  of,  302 

Thoracoplasty,  999 

Thorax.    Sec  Chest 

deformity  in  caries,  791 ;  in  curvature 
of  spine,  805 

Thorburn,  injuries  of  spine,  776,  788 

Thrill  in  aneurysm,  252 

Throat,  scald  of,  946  ;  wound  of,  937 

Thrombosis,  4  ;  of  arteries,  237  ;  in  frac- 
tures, 401 ;  of  lateral  sinus,  271,  752  ; 
in  pyaemia,  57 ;  traumatic,  229 ;  of 
veins,  241 
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Thrombotic  abscesses,  58  ;  gangrene,  43 

piles,  1106 
'J'hrush,  87() 

Thumb,  amputation  of,  1371  ;  avulsion 

of,  332  ;  dislocation  of,  585 
Thyroarytenoid  muscles,    paralysis  of, 

935 

Thyroid  gland,  cysts  of,  953,  967  ;  acces- 
sory ones,  969  ;  enlargement  of,  966 ; 
fibrous  degeneration,  968;  inflamma- 
tion, 965  ;  malignant  disease  of,  972  ; 
operations  on,  971 

Thyroid  dislocation  of  hip,  59-1 

Thyro-lingual  canal,  952 

Thyrotomy,  959  ;  for  carcinoma,  932 

Tibia,  fracture  of,  -185  ;  with  fibula,  480 ; 
in  rickets,  529  ;  separation  of  epiphysis 
of,  488 ;  syphilitic  disease  of,  520 ; 
tubercular,  651 

Tibial  arteries,  ligature  of,  298 ;  wound 
of,  221,  400,  488 
tendons,  dislocation  of,  334 ;  division, 
357 

Tic,  326 

Tilleman,  321 

Tilting  of  pelvis,  6G4 

Tinea,  205 ;  of  face,  854 ;  versicolor, 
207 

Tinnitus  auriura,  923 
Tobacco  amaurosis,  837 
Toes,  amputations  of,  1381  ;  deformities 
of,  368 

Tongue,  hypertrophy  of,  802  ;  inflamma- 
tion, 893  ;  leucoplakia,  896  ;  malforma- 
tions, 892  ;  operations  on,  902;  syphilis 
of,  897 ;  tubercle  of,  899  ;  tumours  of, 
899 ;  ulceration,  895 

Tonsillotome,  910 

Tonsils,  calculi  in,  911  ;  excision  of,  910  ; 
hyi^ertrophy  of,  908  ;  inflammation, 
907;  suppuration,  908  ;  tumours,  911 ; 
wounds,  225,  285 

Tophi,  634 

Torsion  of  arteries,  222  ;  of  hernial  sac, 

1040 
Torticollis,  949 

Touruiijuets,  217 ;  Jordan  Lloyd's,  1375  ; 

for  reduction  of  dislocated  jaw,  562 
Trachea  dilator,  945,  955 

ex2:)loration  of,  945  ;  foreign  bodies 
in,  943  ;  ulceration  after  tracheo- 
tomy, 959 ;  wounds  of,  938 
Tracheotomy,  953 ;   for  foreign  bodies, 
945  ;  in  goitre,  971  ;  for  scald,  947  ; 
tubes,  955 
Trachoma,  823 

Transfusion    in    hiemorrhage,    213 ;  in 

shock,  144 
Transmissibility  of  pyphilis,  87 
Transplantation  of  bone,  397  ;  frog's  skin, 
156  ;  muscle,  333  ;  mucous  membrane, 
156  ;  nerves,  321  ;  skin,  156,  173 
Traumatic  aneurysm,  214  ;  in  fractures, 

400  ;  treatment  of,  227,  264 
Traumatic  cataract,  819  ;  mydriasis,  820 
drlirium,  146 


TUM 

Traumatic  epilepsy,  734 
fever,  20,  146,  170 
gangrene,  4() 
insanity,  735 
nodes,  498 

stricture  of  tesopihagus,  979  ;  urethra, 

1256 
synovitis,  547 
ulcers,  200 
Traumatopnosa,  986 
Tremor  in  delirium,  144 
Trendelenburg's   operation  for  ectopia, 

1185 ;  tampon,  i)o7 
Trephining,  761  ;  for  cerebral  abscess, 
755  ;  hiemorrhage,  733  ;  tumour,  760  ; 
the  chest,  998 ;  in  chronic  meningitis, 
754 ;  for  epilepsy,  734  ;  for  fracture  of 
skull,  714  ;  for  insanity,  735  ;  in  ostitis, 
500,  507,  624,  685 ;  for  rupture  of 
middle  meningeal,  732  ;  mastoid  cells, 
921 

Trephining  the  spine,  812;  for  disease, 
800  ;  for  injury,  785 

Treves  on  intussusception,  1061  ;  obstruc- 
tion, 10(j6  ;  splint,  308;  on  strangula- 
tion, 1059  ;  typhlitis,  1075 

Trichiasis,  825 ' 

Tricophyton,  204 

Tripier's  amputation,  1380 

Tripolith,  409 

Trismus,  105  ;  neonatorum,  lOli 
Trophic  lesions  after  nerve-section,  317  ; 

in  spinal  injury,  777,  810 
Trusses,  1013 

Tubage  for  dyspn(ea  after  tracheotomy, 
958  ;  of  larynx,  9CiO  ;  oesophagus,  980 

Tubercle,  anatomical,  74  ;  bacillus  of,  73  ; 
infection  by,  75  ;  in  lupus,  190  ;  painful 
subcutaneous,  120 

Tubercular  abscesses,  treatment  of,  657  ; 
adenitis,  306  ;  of  neck,  949  ;  arthritis, 
649,  659  ;  bursitis,  347  ;  caries,  496, 
525 ;  of  skull,  739 ;  of  spine,  789 : 
disease  of  brain,  758;  of  bone,  624, 
659,  (;79  ;  of  choroid,  840  ;  of  chest 
wall,  995  ;  of  iris,  S29  ;  of  larynx,  929  ; 
of  tendons,  339  ;  of  tongue,  899  ;  peri- 
tonitis, 1079;  prostatitis,  1253  ;  pyelitis, 
1162;  sequestra,  659  ;  stomatitis,  878  ; 
ulceration  of  skin,  198 ;  of  intestine, 
causing  stricture,  1064 ;  of  rectum, 
1120  ;  urethritis,  12(;8 

Tubercular  leprosy,  103 

Tuberculosis,  senile,  656 

Tubes,  tracheotomy,  955 

Tubular  lymphangeiectasis,  312 

Tufnell's  treatment  of  aneurysm,  256 

Tumor  albus,  678 

Tumours,  113;  of  bladder,  1230;  brain, 
758  ;  bone,  537  ;  choroid,  840 ;  jaws, 
884  ;  kidney,  1151 ;  larynx,  931 ;  mouth, 
884  ;  meninges,  757  ;  nares,  867  ;  orbit, 
844;  salivary  glands,  912  ;  scalp,  737; 
skull,  757  :  spinal  cord.  .S12 ;  scrotum, 
1300  ;  testis,  1311;  tongue,  899;  tonsils, 
911 
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TYI 

Tying-in  catheter,  ]263 
Tympanitic  abscesses,  29 
Typhlitis,  1074 

Typhoid,  arthritis  after,  631 ;  necrosis, 
514 

Twisted  suture,  165 

Twisting  of  ovarian  pedicle,  1333 


U 

Ulcer,  atheromatous,  237 ;  o'f  bladder, 
1200  ;  cancerous,  139  ;  of  duodenum, 
178;  face,  859,  861;  intestine,  1064; 
leg,  198,  241 ;  perforating  of  foot,  317, 
647  ;  of  rectum,  1119,  1124 ;  rodent, 
137 ;  on  eye,  844 ;  on  face,  859  ;  of 
scars,  174  ;  syphilitic,  90  ;  of  tongue, 
895  ;  varieties,  38,  196 

Ulceration,  37 

Ulcerative  endocarditis,  235,  246 

stomatitis,  876 
Ulna,  dislocation  of,  582  ;  fracture,  449 
Ulnar  artery,  ligature  of,  293 
Umbilical  hernia,  1046 
Union  of  epiphyses,  433,  470,  488,  495  ; 
premature  in  rickets,  527  ;  in  sy- 
philis, 519 
by  first  intention,  151 ;  by  granula- 
tions, 152  ;  under  a  scab,  153 
of  fractures,   380;    delayed,  386; 
failure  of,  387;   fibrous,  386;  of 
neck  of  femur,  458  ;  of  patella,  475 ; 
of  skull,  716 
of  nerves,  315  . 
Unna,  186,  193 

Unreduced  dislocations,  554 ;  of  elbow, 
582  ;  femur,  596  ;  radius,  583  ;  shoulder, 
576 

Ununited  fracture,  386  ;  of  patella,  478 
Urachus,  cysts  in,  116 
Urtemia  and  concussion,  726 
Urate  of  soda  in  gout,  634 
Urea,  amount  of,  1174 
Ureter,  catheterisation  of,  1168  ;  obstruc- 
tion, 1146,  1157 
Ureterotomy,  1157 

Urethra,  calculus  in,  1258  ;  dilatation  of, 
in  stricture,  1275  ;  of  female,  1236 ; 
diseases  of  female,  1296  ;  effect  of  ca- 
theters on,  1259  ;  foreign  bodies  in, 
1259  ;  inflammation  of,  1264  ;  irritable, 
1280  ;  rupture  of,  1256  ;  in  lithotomy, 
1223 ;  stricture  of,  1272  ;  suture  of, 
1257 ;  tying  catheter  in,  1264  ;  trau- 
matic stricture  of,  1256  ;  washing  out, 
1269 

Urethral  arthritis,  631  ;  caruncle,  1297  ; 
epididymitis,  1304  ;  fistula,  1295  ;  fever, 
1262;  h£ematuria,1178;  prostatotomy, 
1248 

Urethrameter,  1277 
Urethritis,  retention  in,  1183 
Urethrocele,  1297 
Urethroscope,  1271 
Urethrotomy,  1284 


VIS 

Uric  acid,  amount  of,  1174 

Urinary  abscess,  1293 
fistula,  1167,  1295 

Urine,  deposits  in,  1179  ;  extravasation 
of,  1291;  from  kidney,  1143  ;  incontin- 
ence of,  1192 ;  organisms  in,  1181  ; 
reaction  of,  1174;  retention  of,  1193; 
after  piles,  1113  ;  secretion  of,  in  frac- 
tured spine,  780;  specific  gravity,  1173; 
suppression  of,  1145  ;  surgical  aspect 
of,  1172 ;  variations  in  quantity,  1173 

Uterine  appendages,  removal   of,  1323, 
1342, 

and  ovarian  tumours,  diagnosis  of, 
1332 

Uterus,  cancer  of,  1345 ;  cervix,  amputa- 
tion of,  1346  ;  laceration  of,  1349  ;  ex- 
tirpation of,  1347  ;  tumours  of,  1338 


V 

Vagina,  affections  of,  1348 

Vaginal  hydrocele,  1316 

Valsalva,  method  of  inflating  ear,  915 

Varicocele,   1314 ;   diagnosis   of,   1301  ; 

operation  for,  1316  ;  and  wasting  of 

testis,  1315 
Varicose  ulcer,  241 ;  vein,  239 
Varioloid  eruption  in  syphilis,  84 
Varix,  aneurysmal,  228 ;  arterial,  232  ; 

of  internal  saphena,  240  ;  of  lymphatics 

313 

Varus,  spurious,  356,  365 

Vascular  growth  of  urethra,  1297,  1348 

Vault  of  skull,  fracture  of,  711 

Veins :  entry  of  air  into,  230 ;  injury  of, 
229  ;  ligature  of  artery  and,  229  ;  liga- 
ture in  pyiemia,  753  ;  ruptured,  in  frac- 
tures, 400 ;  varicose,  239 

Velpeau,  dislocation  of  clavicle,  564,  566 

Venous  hsmorrhage,  209 ;  hffimorrhoids, 
1107;  naivi,  137,  231;  pulsation  in 
glaucoma,  834  ;  obstruction,  244 

Ventral  hernia,  1047 

Verneuil,  1104 

Verrucae,  86,  133  ;  necrogenic,  191 
Vertebrffi,  rotation  of,  in  curvature,  803 
Vertebral  artery,  ligature  of,  288  ;  wound, 
225,  939 
column.   See  Spine 
Vertigo,  auditory,  924 
Vesical  calculus,  1203  ;  hematuria,  1178 
Vesicle,  183 

Vesicovaginal  fistula,  1349 
Vesicular  eruptions  after  nerve-section, 
317 

Vessels,  formation .  of ,  6;  injuries,  209; 
occlusion,  215 
of  neck,  wounds  of,  939 
Villous  cancer,  115  ;  growths,  133 ;  tumour 

of  bladder,  1230  ;  of  rectum,  1138 
Vinolia,  186 

Virus  of  hydrophobia,  111 
Viscera,   abdominal,  rupture   of,   1002 ; 
wounds,  1005 
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Visceral  changes  in  rickets,  529 

congestion  in  burns,  178 
Vision,  limitation  of  field  of,  837 
^'itreous,  escai^e  of,  840 ;  haemorrhage  into, 
83;) 

Volkniann's  spoons,  192 

Volvulus,  1052,  105(3 ;  after  hernia,  1032  ; 

treatment  of,  lOlil 
Vomiting  in  anaesthesia,  1385  ;  in  hernia, 

1022,  1055  ;  after  herniotomy,  1032  ;  in 

obstruction,  lOGy 
Vulcanite  splints  in  fracture  of  jaw,  421 
Vulva,  affections  of,  1348 


W 

WaL'^ham's  shoe,  307 
Wardroi^'s  method  of  ligature,  259,  200 
Warmth  in  arthritis,  61G ;  in  inflamma- 
tion, 14 
Warts,  201 

Washing-out  bladder,  1202 ;  in  enlarged 
prostate,  1240 
urethra,  1269 
Wasting  after  ligature  of  arteries,  225 ; 
after  inflammation  of  joints,  015,  040, 
065 

Wax  in  ear,  917 

Weakness  as  a  cause  of  spinal  curvature, 
803 

Webbed  fingers,  353 
Webbing  straps  for  fracture  of  jaw,  420 
Wedges  in  reduction  of  dislocated  jaw, 
562 

Wharton's  duet,  cyst  from,  115 
Wheal,  183 

Wheelhouse's  perineal  section,  1289 
Whip  bougies,  1282 

Whitehead  :  on  excision  of  tongue,  903  ; 
on  piles,  1112 ;  i^rolapse,  1110 ;  tracheo- 
tomy, 954 

Whitehead's  varnish,  906 

Whitlow,  340  ;  after  nerve-section,  317 


ZYG 

Wilson's  cystometer,  703 

Wire,  introduction  of,  in  aneurysm,  263 
splint  for  fracture  of  jaw,  421 

Wiring  in  fracture  of  jaw,  421  ;  in  delayed 
union,  391 

Wolftian  cysts,  116 

Wolfler's  method  of  grafting,  150 

Wood's  operation  for  ectopia  vesica^  1  ]  s4 ; 
for  radical  cure  of  hernia,  1039  ;  pads, 
1014 

Wood-wool,  163 

Wool-sorter's  disease,  67 

Wool  truss  for  inguinal  hernia,  1010 

Wounds  of  abdomen,  1004  ;  air-passages, 
938  ;  arteries,  211,  216  ;  brain,  727  ; 
chest,  985  ;  cord,  786 ;  cellulitis  after 
poisoned,  52  ;  decomposition  in,  157  ; 
drainage  of,  162,  167 ;  dressings  for, 
163;  of  the  eye,  819;  face,  853;  in 
connection  with  fractures,  411,  414  :  of 
heart,  987;  infected,  160,  IGH;  inflara- 
mation  in,  152,  157  ;  inoculated  l)y 
tubercle,  75  ;  of  joints,  546  ;  hmg,  986  ; 
neck,  937,  939  ;  palate,  875  ;  protection 
of,  109  ;  repair  of,  151  ;  treatment  of, 
159;  varieties  of,  150,  170;  of  veins, 
229  ;  of  viscera,  1005 

Wrenches,  Thomas',  073 

Wrist,  dislocation  of,  584  ;  excision  nf, 
699  ;  fracture  into,  452  ;  tubercular 
disease  of,  688 

Writer's  cramp,  335 

Wry-neck,  949 ;  and  spinal  caries,  793 
as  a  cause  of  scoliosis,  803 


X 

Xanthelasma  palpebi'arum,  845 


Z 

Zygoma,  fracture  of,  419 
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F.R.Ss.  L.  &  E.,  late  Obstetric  Physician 
to  St.  Bartholomew's  Hospital.  Fourth 
Edition.    Svo,  i6s. 

Gynaecological  Operations : 

(Handbook  of).  By  Albax  II.  G.  DORAN, 
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HART,  M.D.,  F.R.C.P.,  Physician  to 
Guy"s  Hospital.  Fourth  Edition.  Fcap. 
Svo,  IDS.  6d. 

A  Practical  Treatise  on  Disease 

in  Children.  By  Eustace  Smith, 
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By  the  same  Aittliois. 

The  Pharmacopoeias  of  the  Lon- 
don Hospitals,  arranged  in  Groups 
for  Easy  Reference  and  Comparison. 
Sixth  Edition.    iSmo.  6s. 


LONDON:   II,  NEW  BURLINGTON  STREET. 


J.       A.   CHURCHILL'S  RECENT  WORKS. 


rhe  National  Dispensatory  : 

Contaiiiing  the  Xauiral  History,  Chem- 
istry, Pharmacy,  Actions  and  Uses  of 
Medicines,  &c.  By  Alfkicd  Stili.h, 
M.D.,  LL.D.,  John  M.  Maisch, 
Phar.  D.,  Chas.  Casi'Ari,  |un.,  Ph.c;.,  j 
and  Henky  C.  C.  Maisch,  Ph.G.,  Ph.D.  I 
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